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The  pnbHoatloas  of  tte  XXnlted  StatM  Gtoolo^oal  Sorr^  ars  leaned  in  aoooidaiiM  with  tha  ■tetato 
approved  liaroh  3, 1870,  which  decbirea  that— 

'  *  The  puUicationa  of  the  Oeologioal  Sorrey  shall  oozuist  of  the  aamnal  report  of  operationa,  geological 
and  eoonomio  mape  iUnatratiog  the  reeoiuroee  and  dfuialfication  of  the  lands,  and  reports  upon  general 
and  eoomomio  geology  and  paleontology.  The  annual  report  of  operations  of  the  Geological  Snryey 
shall  aooompany  the  annual  report  of  the  Secretary  of  the  Interior.  All  special  memoirs  and  reports 
of  said  Survey  shall  be  issued  in  uniform  quarto  series  if  deemed  necessary  by  the  Director,  but  others 
wise  in  ordinary  octaros.  Three  thousand  copies  of  each  shall  be  published  for  soientiflo  exchanges 
and  for  sale  at  the  price  of  publication ;  and  all  literary  and  cartographic  materials  reoeiyed  in  exchange 
shall  be  the  property  of  the  United  States  and  form  a  part  of  the  library  of  the  organisation }  and  the 
mon^  resulting  from  the  sals  of  such  publications  shsJl  be  covered  into  the  Treasury  of  the  United 
States.'* 

On  July  7, 1882,  the  foUowiag  joint  resolution,  referring  to  all  GoTomment  publioatians,  was  passed 
by  Congress; 

"That  whenever  any  document  or  report  shall  be  ordered  printed  by  Congress,  there  shall  be  printed, 
in  addition  to  the  number  in  each  case  stated^  the  'usual  number'  (734)  of  copies  for  binding  and 
distribution  among  those  entitled  to  recelTe  them." 

Except  in  those  cases  in  which  an  extra  number  of  any  publication  has  been  supplied  to  the  Surr^ 
by  speeial  reeolutkm  of  Congress  or  has  been  ordered  by  the  Secretary  of  the  Interior,  this  office  has 
BO  copiee  Av  gratnitons  distribution. 
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I.  First  Annual  Report  of  the  United  States  Geological  Survey,  by  Clarence  King.  1880.  8o.  79  pp. 
1  map. — ^A  preliminary  report  describing  plan  of  organisation  and  publications. 

II.  Second  Annual  Report  of  the  United  States  Geological  Survey,  1880-'81,  by  J.  W.  Powell.  1882. 
8°.    Iv,  588  pp.    62  pi.    1  map. 

HL  Third  Annual  Report  of  the  United  States  Geologloal  Survey,  1881-'82,  by  J.  W.  Powell.  1883. 
99.    rviii,  664  pp.    67  pi.  end  maps. 

IT.  Fourth  Annual  Report  of  the  United  States  Geological  Survey,  1882-'83,  by  J.  W.  Powell.  1884. 
9P.    xxxii,  473  pp.    85  pL  and  maps. 

Y.  Fifth  Annual  RepoH  of  the  United  States  Geological  Sorvey.  1883-*84,  by  J.  W.  PowelL  1885. 
99.    xxxvi,  460  pp.    58  pi.  and  maps. 

YI.  Sixth  Annual  Report  of  the  United  States  Geological  Survey,  1884-'85,  by  J.  W.  Powell.  1885. 
8^.    xxix,  570  pp.    66  pL  and  maps. 

Yn.  Seventh  Annual  Report  of  the  United  States  Geologiosl  Survey,  1885>*86,  by  J.  W.  Powell.  1888. 
99,    XX,  656  pp.    71  pi.  and  maps. 

YTU.  Eighth  Annual  Report  of  the  United  States  Geological  Survey,  1886-'87,  by  J.  W.  Powell.  1880. 
99,    Spt.    xix,  474,  xii  pp.    53  pi.  and  maps;  1  p.  L,  475-1063  pp.    54-76  pi.  and  maps. 

IX.  Ninth  Annual  Report  of  the  United  States  Geological  Survey,  1887-'88,  by  J.  W,  Powell.  1889. 
8^.    Till,  717  pp.    88  pi.  and  maps. 

X.  Tenth  Annual  Report  of  the  United  States  Geological  Survey,  1888-'89,  by  J.  W.  Powell.  1890. 
99.    2pt.    XT,  774  pp.    98  pi.  and  maps;  vili,  123  pp. 

XI.  Eleventh  Annual  Report  of  the  United  States  Geological  Survey.  1889-'90,  by  J.  W.  Powell.  1891. 
go.    2pt.    XT,  757  pp.    66  pi.  and  maps;  ix,  351  pp.    80  pi. 

Xn.  Twelfth  Annual  Report  of  the  United  States  Geological  Survey,  1890-'91,  by  J.  W,  Powell.  1891. 
99,    2pt.    Ziii,  675  pp.    58  pi.  and  maps;  xviii,  576  pp.    146  pi.  and  maps. 

Xin.  Thirteenth  Annual  Report  of  the  United  States  Geological  Survey,  1891-*92,  by  J.  W.  Powell, 
1893.    99.    8  pt.    vii,  240  pp.  2  pL 

XIY.  Fourteenth  Annual  Report  of  the  United  States  Geological  Survey,  189^'98,  by  J.  W,  Powell, 
vm.  a».  %pL 
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L  Lake  BonnaTflle,  bj  Qrov  Karl  Gilbert.    1890.    «<>.    xz,  488  pp.    61  pL    1  map.    Price  $1.50. 

n.  Tertiary  HUtoiy  of  the  Grand  Caflon  District,  with  atlas,  by  Clarence  B.  Datton,  Capt.  XT.  8.  A. 
1882.    40.    xiT,  264  pp.    42  pi.  and  atlas  of  24  shf^ta  folio.    Price  $10.00. 

in.  Geology  of  the  Comstook  Lode  and  the  Washoe  District,  with  aUas,  by  George  F.  Becker.  1882. 
4P.   XT,  422  pp.    7  pi.  and  atlas  of  21  sheets  folio.    Price  $U.OO. 

lY.  Comstock  Kining  and  Miners,  by  BUot  Lord.    1883.    4f>,    xir,  451  pp.    8  pL    Price  $1.50. 

Y.  The  Copper-Bearing  Books  of  Lake  Superior,  by  Boland  Dner  Irring.  1888.  4P,  xri,  484  pp. 
15  L    28  pL  and  maps.    Price  $1.85. 

YI.  Contributions  to  the  Knowledge  of  the  Older  ICesozoic  Flora  of  Yirginia,  by  William  ICorris 
Fontaine.   1888.    49.    zi,144pp.    54  L    54  pi.    Price  $1.05. 

Yn.  Silyer-Lead  Deposits  of  Bureka,  Neyada,  by  Joseph  Story  Curtis.  1884.  4f>.  xiii,  200  pp.  18 
pi.    Price  $1.20. 

Ym.  Paleontology  of  the  Bureka  District,  by  Charles  Doolittle  Waloott  1884.  4P.  xiti,  298  pp. 
ML    24 pi.    Price $1.10. 

IX.  Brachiopoda  and  TiamelUbranchiata  of  the  Baritan  Clays  and  Greensand  Maria  of  New  Jersey, 
by  Bobert  P.  Whitfield.    1885.    4P.    xx,338pp.    85  pi.    Imap.    Price  $1.15. 

X.  Dinocerata.  A  Monograph  of  an  Extinct  Order  of  Gigantic  Mammals,  by  Othnlel  Charles  Marsh. 
1888.    40.    xTiii,24Spp.    661.    56  pi.    Price  $2.70. 

XI.  Geologicsl  History  of  Lake  Lahontan,  a  Quaternary  Lake  of  NorUi western  VcTada,  by  Israel 
Cook  Bussell.    1885.    4o.    xir,  288  pp.    46  pi.  and  maps.    Price  $1.76. 

Xn.  Geology  and  Mining  Industry  of  Leadville,  Colorado,  with  atlas,  by  Samuel  Franklin  Emmons. 
1886.    4P,    xxix,770pp.    45  pi.  and  atlas  of  86  sheets  foUo.    Price  $8.40. 

XHL  Geology  of  the  Quicksilver  Deposits  of  the  Pacific  Slope,  with  atlas,  by  George  F.  Becker, 
1888.   40.    xix,486pp.    7  pi.  and  atlas  of  14  sheets  folio.    Price  $2.00. 

XIY.  Fossil  Fishes  and  Fossil  Plants  of  the  Triassic  Bocks  of  Kew  Jersey  and  the  Connecticut  Yal- 
ley,  by  John  S.  Newberry.    1888.    40.    xlv,  152  pp.    26  pi.    Price  $1.00. 

XY.  The  Potomac  or  Younger  Mesosoic  Flora,  by  William  Morris  Fontaine.  1888.  40.  xIt,  877 
pp.    180  pi.    Text  and  plates  bound  separately.    Price  $2.50. 

XYI.  The  Paleosoic  Fishes  of  North  America,  by  John  Stzong  Newberry.  1889.  4fi,  840  pp.  53  pi. 
Price  $1.00. 

XV 11.  The  Flora  of  the  Dakota  Group,  a  posthumous  work,  by  Leo  Lesquereux.  Edited  by  F.  H. 
Knowlton.    1891.    40.    400  pp.    66  pi.    Price  $L10. 

XYUI.  Gasteropoda  and  Cephalopoda  of  the  Baritan  Clays  and  Greensand  Marls  of  New  Jersey, 
by  Bobert  P.  Whitfield.    1891.    40.    402  pp.    50  pi.    Price  $1.00. 

XIX.  The  Penokee  Iron-Bearing  Series  of  Northern  Wisconsin  and  Michigan,  by  Boland  D.  Irving 
and  C.  B.  Yan  Hise.    1892.    40.    xlx,534pp.    37  pi. 

XX.  Grcology  of  the  Eureka  District,  Nevada,  with  atlas,  by  Arnold  Hague.  1892.  40.   419  pp.   8  pL 

In  press: 

XXI.  The  Tertiary  Bhynchophorous  Coleoptera  of  North  America,  by  Samuel  Hubbard  Scudder. 
XXn.  A  Manual  of  Topographic  Methods,  by  Henry  Gannett,  chief  topographer. 

YYiii.  Geology  of  the  Green  Mountains  in  Massachusetts,  by  Baphael  Pumpelly,  J.  B.  Wolil^ 
T.  Nelson  Dale,  and  Bayard  T.  Putnam. 

In  preiHuration : 

—  Mollusca  and  Crustacea  of  the  Miocene  Formations  of  New  Jersey,  by  B.  P.  Whitfield. 

—  Saoropoda,  by  O.  C.  Marsh. . 
~  Stegosauria,  by  O.  C.  Marsh. 
~~  Brontotheridn,  by  O.  C.  Marsh. 
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13.  A  Crystsllogiaphic  Study  of  the  Thinolite  of  Lake  Lahontan,  by  Bdwaid  8.  Dana.  1884.  8». 
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U.  Boundaries  of  the  United  States  and  of  the  sereral  States  and  Territories,  with  a  HIatorical 
Sketch  of  the  Territorial  Changes,  by  Henry  Gannett.    1885.    S9,    186  pp.    Price  10  cents. 
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70.  Beport  on  Aatronomlcal  Work  of  1889  and  1890,  by  Bobert  Simpson  Woodward.    1890.    89,    79  pp. 
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77.  The  Texan  Permian  and  its  Hescaoic  Types  of  Fossils,  by  Chsrles  A.  White.  188L  8».  61  pp. 
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104.  Glaoiation  of  the  Yellowstone  VsU^  north  of  the  Park,  by  Walter  Harrey  Weed.  1888.  8o. 
41  pp.   4  iiL    Price  5  cents. 

106.  The  Laramie  and  the  orerlying  LlTingston  Formation  in  HontaniK  by  Walter  Hanrey  Weed, 
with  Report  on  Flora,  by  S^ank  Hall  Knowlton.    1883.    8^.    68  pp.    6  pL    Price  10  cents. 
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99,  66pp.  6 pL    Price  10 oents. 
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PREFACE. 


This  work  is  divided  into  two  parts,  Part  I  being  devbtad  to  Ufali- 
ography  and  Part  II  to  a  catalogue  of  species  and  genera. 

Part  I  is  intended  to  embrace  a  notice  of  every  work,  wherever 
published,  that  contains  the  systematic  publication  of  any  inverte- 
brate species  which  has  by  any  author  been  referred  to  the  Mesozoic. 
All  works  containing  only  lists  or  mere  mention  of  species  by  name 
are  omitted,  but  those  containing  names  accompanied  by  figures, 
even  if  without  descriptions,  are  included. 

In  the  case  of  serial  publications  both  the  title  page  date  and  the 
date  of  actual  issue  are  given  if  the  latter  is  known.  In  other  cases 
the  title  page  date  is  given  as  the  true  date  of  issue,  even  though 
within  the  compiler's  personal  knowledge  it  is  wrong. 

Some  difficulty  has  arisen  from  the  fact  that  in  some  of  the  earlier 
publications  of  species  authors  have  referred  certain  formations  to 
the  Tertiary  that  are  now  assigned  to  the  Cretaceous;  and  it  is 
possible  that  some  of  these  publications  have  been  omitted  from  the 
list,  but  the  republication  of  the  same  species  as  Cretaceous  will 
appear  in  the  proper  place. 

Part  II  consists  of  a  catalogue  of  all  the  names  that  have  been 
applied  to  the  genera  and  species  of  invertebrates  obtained  from 
North  American  rocks  and  referred  by  any  author  to  the  Mesozoic. 
The  arrangement  is  alphabetical  and  chronological.  The  entries 
contain  the  generic  and  specific  names  as  they  have  been  used  by 
authors,  no  attempt  having  been  made  to  correct  erroneous  spelling. 

The  specific  name  is  repeated  in  each  entry  which  is  required  by 
every  separate  publication  of  the  species,  but  a  separate  entry  for 
the  generic  and  subgeneric  name  is  not  repeated.  Names  of  groups 
higher  than  genera  are  omitted. 

The  localities  mentioned  are  in  all  cases  those  given  by  the  respec- 
tive authors.  Because  of  subsequent  changes  in  state  and  terri- 
torial boundaries  the  reader  may  find  difficulty  in  recognizing  them. 
In  such  cases  he  is  referred  to  Bulletin  13  of  the  U.  S.  Greological 
Survey,  in  which  the  successive  changes  of  those  boundaries  are 
recorded. 


8  PREFACE. 

In  referring  species  to  their  respective  formations  the  subdivi- 
sions mentioned  by  certain  authors  are  not  given.  This  omission  is 
thought  to  be  necessary  because  of  the  great  number  of  local  names 
that  have  been  applied  at  different  times,  many  of  which  have 
become  obsolete.  This  is  especially  the  case  with  the  Cretaceous 
formations.  In  some  cases  the  reference  of  species  by  authors  to 
the  Cretaceous  is  changed  to  Tertiary  and  in  others  from  Tertiary 
to  Cretaceous.  In  doing  this  the  author  has  followed  to  a  great 
extent  the  correlation  of  Dr.  C.  A.  White,  as  published  in  Bulletin 
U.  S.  Geological  Survey,  No.  82,  Washington,  1891.  As  in  that  work, 
the  Laramie  is  provisionally  included  in  the  Cretaceous,  together 
with  certain  other  formations  that  are  regarded  as  transitional. 
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V8;  283-286.    Mexico,  1877. 
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Johns  Hopkins  Unireraity  Circular  No.  86, 
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Ooorad,  T.  A.  Description  of  Ostrea 
congesta  and  Avicnla  cretaoea. 

Bep.  Hydrog.  Bailn  Up.  Miss.  riTer,  L  V. 
IRoolIet,  app.  0,  pp.  160, 170.    Wash.,  1818. 

^—  Descriptions  of  one  new  Gretaceons, 
and  seven  new  Eocene  fossils. 

Joar.  Acad.  Nat.  Sd.,  Phila.,  Sd  ser.,  toL  8, 
part  1,  pp.  30-41,  pL  1.    Phila.,  1860  (1860-64). 


Conrad,  T.  A. — Continued. 

Notes  on  shells,  with  desoriptions  of 

new  species. 

Proc.  Acad.  Kat  8eL,  Phil*.,  toLe,  p^  10»-800. 
Phila.,  1864. 

—  Notes  on  shells. 

Proc  Acad.  Kat  Sd.,  Phila.,  toL  €^  pp.8S0-821. 
Phila.,  1864. 

Descriptions  of  new  fossil  shells  of 

the  United  States. 

Jonr.  Aoad.  Nat  8oL,  Phila.,  «  ser.,  toL  2, 
parts,  pp.27S-276,pL24.    PMla.,  1863 a86a-64). 

Descriptions  of  new  fossil  shells  of 

the  United  States. 

Jonr.  Acad.  Nat  8cl.,  Phila.,  2d  ser.,  toI.  2, 
part  4,  pp.  200-300,  pi.  27.    Phila.,  1864  (1850-64). 

— — -  Report  on  the  fossil  shells  collected 
in  California  by  W.  P.  Blake,  geologist 
of  the  expedition  nnder  the  command 
of  Lieut.  R.  S.Williamson,  United  States 
Topographical  Engineers,  1853. 

Bep.  Sxpl.  and  Sor.  B.  B.  B.  Miss.  riTer  to 
Pacific  Ocean,  app.  Prelim.  Geol.  Bep.  of  W.  P. 
Blake,  Pal.,  pp.  6-20.  Washington,  1856,  H. 
Doc.  120. 

Descriptions  of  eighteen  new  Creta- 

ceoas  and  Tertiary  fossils,  etc. 

Proc.  Acad.  Nat.  del.,  Phila.,  toI.  7,  pp.  266- 
268.     Phila..  1856. 

Descriptions  of  one  Tertiary  and  eight 


new  Cretaceoas  fossils  from  Texas,  in 
the  collection  of  Major  Emory. 

Proc.  Acad.  Nat.  8ci.,  Phila.,  toI.  7,  pp.  268-269. 
Phila..  1866. 

—  Descriptions  of  the  fossil  shells. 

Bep.  Ezpl.  and  Snr.  B.  B.  B.  Miss,  river  tc 
Pacific  ocean,  toI.  6,  part  2,  app.  art  n,  pp.  317- 
820.     Wssh..  1866. 

—  Descriptions  of  Cretaceons  and  Ter- 
tiary fossils. 

Bep.  U.  S.  and  Mex.  Bound.  Snr.,  toI.  1,  pt 
2,  pp.  141-143. 147-174,  pis.  2-21.    Wash.,  1867. 

—  Description  of  a  new  species  of  Mya- 
cites. 

Proo.  Acad.  Nat  Sd.,  PhiU.,  toL  9^  pw  166  [pL 

7[l],ToLia].    Phila.,  1868. 
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oonnty,  Miss.,  with  descriptions  of  fifty- 
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—  Observations  on  American  fossilSj 
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Descriptions  of  new  species  of  Ter- 
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Descriptions   of  new   genera   and 
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1867. 
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20.    Phila.,  1868. 

—  Descriptions  of  Miocene,  Eocene,  and 
Cretaceous  shells. 

Am.  Joor.  Ooncb.,  toL  6,  pp.  S9-45,  pis.  1,2. 
Plilla^,  18T0. 
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Am.  Jour.  Conch.,   vol.  5,   pp.  96-103,  pi.  9. 
Phila.,  1870. 

—  Observations  on  the  genus  Astarte, 
with  descriptions  of  three  other  genera 
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Am.  Jour.  Conch.,  toI.  5,  pp.  46-48,  pi.  9. 
Phila.,  1870. 

—  Notes  on  recent  and  fossil  shells,  with 
descriptions  of  new  species. 

Am.  Jour.  Oonch.,  toI.    6,  pp.  71-78,  pi.  3. 
Phila.  1871. 

Descriptions   and   illustrations  of 

genera  of  shells. 

Proc.  Acad.  Nat.  Sci.,  Phila.,  toI.  24,  pp.  60-55, 

pl8.1,2.    Phila.,  1872. 

»  ^^ 

Description   of  the  genus  Haplos- 

capha  and  subgenus  CucuUifera,  to- 
gether with  the  species  H.  grandis 
and  H.  (C.)  excentrica. 

Prelim.  Bep.  U.  S.  Oeol.  Sur.  of  Montana  and 
adjacent  Terr.,  p.  349.  Fifth  Ann.  Bep.  of  Prog., 
Hayden.  Waih.,  1872.  (Appendix  to  S.  D.  Oope*B 
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ceona  Strata  of  Kansas.) 

—  Descriptions  of  new  mollusks  from 
the  Cretaceous  beds  of  Colorado. 

Seventh  Ann.  Bep.  U.  S.  Geol.  and  Geog.  Sur. 
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(Sonrad  proposes  HaploMapha  as  a  substitute 
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—  Description  of  the  genus  Haplos- 
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gether with  the  species  H.  grandis  and 
H.  (C.)  excentrica. 

U.  B.  Geol.  Sur.  Terr.,  toI.  8,  Oretaceous  Ter- 
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Description   of    new    genera    and 
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—  Synopsis  of  the  Cretaceous  moUusoa 
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—  Remarks  on  some  genera  of  shelUi. 

Bep.  Geol.  Sur.  of  North  Carolina,  toL  1,  mgff^  A* 
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XeltKh.  der  Deatich  GeoL  Gea.,  Band  88,  pp. 
181-861,  pLi.    Berlin,  1870. 

Dall,  W.  H.  Contribntions  to  the  Terti- 
ary £sana  of  Florida,  with  especial  ref- 
eranoe  to  the  Miocene  silex  beds  of 
Tampa  and  the  Pliocene  beds  of  the 
Caloosahatohie  riyer.  Part  I,  pnlmo- 
aate,  opisthobranohiate,  and  orthodont 
gastropods. 

Tmna.  Wac.  Wx—  Inst  Sd.,  PkOa.,  toL  8^  p. 
80Q,  plflL  1-18.    Phila.,1880. 

DttwaoD,  O.  M.  Note  on  the  occorrence 
of  foraminifera,  ooccoliths,etc.,  in  the 
Ovetaoeons  rooks  of  Manitoba. 

OMadiaa  NatenOirt,  toL  7,  n.  a.,  pp.  858-867. 
Montnal,  1876. 

-^  British  North  American  Boundary 
Commiasion. 

Beport  on  the  geology  and  naonvoei  of  the 
region  in  the  Ticlnity  of  the  forty-ninth  parallel, 
from  the  Lake  of  the  Wooda  to  the  Bocky  moon- 
taini,  wiUi  lists  of  plants  and  MHm»i«  collected, 
And  notes  oo  thsffl«Ua,p.  879,  pL  IS ;  p.  79,  pL  17. 
MontrsAl,  1875. 

DeKay,  J.  B.  Beport  on  several  fossil 
mnltilocolar  shells  from  the  state  of 
Delaware,  with  observations  on  a 
•eeond  Bpeoimen  of  the  new  fossil  genus 
Earyptems. 


DeKay,  J.  B. — Continued. 

Ann.  New  York  Lyoeom  Nat.  Hist.,  toL  8,  pp^ 

878-279,  pL  6.    New  York,  1828. 

DeLoriol,  P.  Description  of  a  new  species 

of  Bourgaeticrinos. 

Jonr.  Oindnnatl  8oc  Nat.  Hist,  yoL  6^  p.  118, 
fig.  1,  fr-c    Oinoinnati,  1882. 

D'Orbigny,  A.  Description  des  animaux 
invert^r^  oommeno^e  par  Aloide 
D'Orbigny,  oontina^soos  la  direction 
d'nn  comity  special. 

Terrain  Cretacd  Tome  Sizieme  (Termin6  par  O. 
Ootteau)  Ecbinoides  Irrfignliers.  Paltentologls 
FrangaiM.    Paris,  186»-186D. 

Deaor,  E.  Synopsis  des  ^hinides  fossiles. 

Pp.400,  pi.  44.    Paris  and  Wiesbade,  1868. 

Bhrenberg,  C.  Q.  Mikrogeologie. 

Pp.  374,  Taf.  40.    Leipzic,  1864. 

Blohwald,  Ednard  von.  Die  Miocin 
and  Kreideformatlon  von  Alaska  und 
den  Aleatisohen  Inseln. 

GeognosL-Paleont.  Bemerkongen  Uber  d.  Hal- 
Unsel  Mangischlak  n.  d.  Aleatischen  Inseln,  pp. 
88-800,  pi.  20.    8L  Petersburg,  1871. 

Birnnons^  B.    Paleontology. 

Bep.  Qeol.  Snr.  North  Carolina,  ppu  198-^4. 
X.  Emmons.    Baleigh,  1858. 

Bvana,  J.,  and  B.  F.  Shmnard.  Descrip- 
tions of  new  fossil  species  from  the 
freshwater  Tertiary  formation  of  Ne- 
braska, collected  by  the  North  Pacific 
railroad  expedition,  under  Gov.  J.  J. 
Stevens. 

Proa  Acad.  Nat.  BoL,  PhllA.,  ToL  7,  pp.  164^  us. 
Phila.,1866. 

Descriptions  of  new  ibsail  speelss 

from  the  Cretaceous  formation  of  fiaga 
creek,  Nebraska,  collected  by  the  North 
Paoific  Bailioad  Expedition,  under  Got. 
J.  J.  Stevens. 

Proc  Acad.  Nat  8eL,  Phi]*.,  tqI.  7,  ppi  188^  Ml 

PhilA.,1866. 

On  some  new  species  of  fossils  from 

the  Cretaceous  formation  of  Nebraska 

Territory. 

Trans.  Acad.  ScL,  St.  Lonls,  pp.  8S-41.  8t 
Louis,  1866-18ea 

Felix,  T.  Yersteinernngen  aus  der  mexi- 
canlschen  Jura-und  Kreide-Formation. 
Beitraege  snr  Geologic  and  Palseont- 
ologie  der  Republik  Mexico,von  J.  Felix 
and  H.  Lenk.    8  TheU,  mit  9  Tafsln. 

Patoontogmphlca,  Band  87,  pp.  84-78,140-104. 
Stuttgart,  1891. 

FUmher,  P.  Sur  quelques  fossiles  de 
I'Alaska,  rapports  par  M.  Pinart. 

OoBsptsa  BsDd.,  ISn^  ToL  86,  pp.  17S4-1786w 
Paris,  1872. 
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Fischer,  P. — Continaed. 

Snr  qaelqaes  fossiles  de  PAlaska. 

Voyages  &  la  odte  nord-oaest  de  l'Am4- 
riqne,  pp.  33-36,  pi.  A,  par  Alph.  L. 
Pinart.    Paris,  1875. 

Forbes^  Edinrard.  Appendix  I.  On  the 
fossil  shells  collected  by  Mr.  Lyell,  from 
the  Cretaceous  formations  of  New 
Jersey. 

Quart  Jour.  Oeol.  Soc,  roL  1  (18  wood  cuts), 
pp.  61-63, 1843-44.    London,  1846. 

floTan  ipecies  aro  deicribed  as  new.  Some 
qwdes  appear  nnder  the  names  of  Lyell  and 
Sowerby,  others  under  Lyell  and  Forbes.  Four 
seem  to  be  by  Forbes. 

Gabb,  W.  M.  Description  of  a  new  genns 
and  species  of  amorphozoon,  from  the 
Cretaceous  formation  of  New  Jersey. 

Proc  Acad.  Nat  Sci.,  Phila.,  toL  12,  p.  618, 
42dser.    Phlla.,  186L 

—  Description  of  a  new  species  of  Cas- 
sidnlns,  from  the  Cretaceons  formation 
of  Alabama. 

Proc.  Acad.  Nat  fid.,  Phila.,  toL  12,  pu  618. 
Phila.,  1861. 

Descriptions  of  new  species  of  Cre- 
taceons fossils  from  New  Jersey. 

Proc  Acad.  Nat  8cL,  Phila.,  toI.  12,  pp.  08-86, 
Ipl.    Phila.,  1861. 

—  Descriptions  of  new  species  of  fossils, 
probably  Triassic,  from  Virginia. 

Jour.  Acad.  Nat  ScL,  Phila.,  2d  ser.,  toL  4»  pt 

3,  pp.  307-308,  pi.  48,  figs.  27, 28, 20.    Phila.,  1860 
(1868-60). 

-»—  Descriptions  of  new  species  of  Ameri- 
can Tertiary  and  Cretaceons  fossils. 

Jotir.  Acad.  Nnt.  8ci.,  Phila.,  2d  ser.,  toI.  4,  pt 

4,  pp.  875-406,  pis.  47-40.   Phila.,  1860  (1858-00). 

—  Descriptions  of  some  new  species  of 
Cretaceons  fossils. 

Jonr.  Acad.  Nat  ScL,  Phila.,  2d  ser.,  toL  4,  pt 
8,  pp.  200-306,  pi.  48.    Phila.,  1860  (186fr-60). 

—  Notes  on  Cretaceons  fossils,  with  de- 
scriptions of  a  few  additional  new 
species. 

Proc.  Acad.  Nat  ScL,  Phila.,  toL  18,  62d  sar., 
pp.  363-367.    Phila.,  1862. 

—  Description  of  new  species  of  Cre- 
taceons fossils  from  New  Jersey,  Ala- 
bama, and  Mississippi. 

Proc  Acad.  Nat  ScL,  Phila.,  toL  18,  62d  ser., 
pp.81fr-330.    Phila.,  1862. 

—  Synopsis  of  American  Cretaceons 
braohiopoda. 

Proc.  Acad.  Nat  ScL,  Fhlte^  foL  U,  6ad  sar., 
pp.  18-10.    Phlla.,  1862. 


Gkibb^  W.  M.— Continued. 

A  revision  of  the  species  of  Baea- 

lites,  described  in  Dr.  Morton's  "  Syn- 
opsis of  the  Cretaceons  group  of  the 
United  States." 

Proc  Acad.  Nat  8cL,  Phila.,  toL  13, 62d  ser., 
pp.  304-806.    Phila.,  1862. 

— -  Notes  on  some  fossils  from  the  gold- 
bearing  slates  of  Mariposa,  with  de- 
scriptions of  some  new  species. 

Proc  Oal.  Acad.  Nat  Sd.,  toL  8,  pp.  172,178. 
San  Francisco,  1863-1868L 

Description  of  the  Cretaceous  fossils 

[of  California]. 

Geol.  Snr.  Oal.,  J.  D.  Whitney,  State  G«ologis^ 
toL  1,  Paleontology,  section  4,  pp.  66-248,  ids.  ^ 
32.    Phila.,  1864. 

Description  of  the  Triassic  fossils  of 

California  and  the  adjacent  Territories. 

OeoL  Snr.  of  California,  J.  D.  Whitney,  State 
Geologist,  Tol.  1,  Paleontology,  Phila.,  1864,  sec 
tlon  2,  pp.  17-36,  pis.  3  and  4. 

An  attempt  at  a  revision  of  the  two 

fiamilies  Strombidae  and  Apporrhaide. 

Am.  Joar.  Gonch.,  toL  4,  pp.  137-140,  pis.  13, 
14.    Phila.,  1868. 

——Descriptions  of  some  secondary  fossils 
from  the  Pacific  states. 

Am.  Jour.  Conch.,  toI.  6,  pp.  6-18,  pla.  6-7. 
Phila.,  1870  (1860-1870). 

Paleontology  of  California. 

Oeol.  Snr.  of  California,  J.  D.  Whitney,  State 
Geologist,  vol.  2,  Paleontology,  p.  200,  pL  SSL 
Phila.,  1868. 

—  Notes  on  the  genns  Polorthns. 

Proc  Acad.  Nat  ScL,  Phila.,  toL  24,  pp.  SB^ 
262,  pi.  8,  figs.  1-8.    Phila.,  1872. 

—  Notice  of  a  collection  of  fossils  from 

Chihuahna,  Mexico. 

Proc  Acad.  Nat  ScL,  Phila.,  for  1872,  pp.  98^ 
266,  pis.  0-11.    Phila.,  1872. 

—  Notes  on  American  Cretaceons  fossils, 
with  descriptions  of  some  new  species. 

Proc  Acad.  Nat  ScL,  Phila.,  toL  28,  3d  asr., 
pp.  276-^24, 1  plate.    1876. 

^—  Note  on  the  discovery  of  representa- 
tiyes  of  three  orders  of  fossils  new  to 
the  Cretaceons  formation  of  North 
America. 

Proc  Acad.  Nat  ScL,  Phlla.,  toL  28,  pp.  178, 
170,  pi.  6.    Phila.,  1876. 

Gkibb^  W.  M.,  and  G-.  H.  Horn.  Descrip- 
tions of  new  Cretaceons  corals  firom 
New  Jersey. 

Proc  Acad.  Nat  SoL,  PhihL,  toL  IS,  ppk.  8M^ 
887.    Phila.,  188L 
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Qahh,  W.  M.,  and  G.  H.  Horn. — Cont'd. 
^^  Deecriptions  of  two  new  genera  and 

two  new  species  of  Bryozoa  &om  the 

New  Jersey  Cretaceoos. 

Jour.  Acad.  Nat.  Sd.,  Phlla.,  vol.  4,  Sd Mr.,  1858- 
1860,  pp.  403, 404,  pL  69,  flga.  42^7.  Phlla.,  1868- 
1860. 

^—  Monograph  of  the  fossil  Polyzoa  of 
the  Secondary  and  Tertiary  formations 
of  North  America. 

Joxtr.  Acad.  Nat  Sci.,  Phlla.,  2d  aer.,  toL  6,  pt. 
8,  pp.  111-178,  pis.  1»-21.    Phlla.,  1862  (1862-63). 

G(aleotti,H.  Notice  Bnrlecalcairecr6tao6 
dee  enTirons  de  Jaiapa,  an  Mexiqne. 

Boll.  Soc  Qhol.  IVanoa,  toL  10,  pp.  82-89. 
Fazii,1839. 

Qiewlngk,  C .  Beitrag  znr  Kenntnlss  der 
orographischen  nnd  geognostischen  Be- 
schaffenheit  der  Nordwest-Knste  Amer- 
Ika's  nnd  den  anliegenden  Inseln. 

Yarhaad.  der  Bnaslach.  Kaiaerlichon  Gttall., 
1848-1849,  pp.  843-366^  pla.  4-0.  St  Pataribarg, 
1860. 

Grinnell,  George  Bird.  On  a  new  Cii- 
noid  from  the  CretaceouB  formation  of 
the  West. 

Am.  Jour.  ScL  and  Art%  Sd  aar.,  toL  12,  pp.  8il- 
83,  pL  6.    New  Hayen,  1876. 

Hall,  James.  Descriptions  and  notices 
of  the  fossils  collected  npon  the  ronte. 

Bep.  £xpl.  and  Sor.  B.  B.  B.  Mlaiinippl  riTar 
to  Pacific  ocean,  toI.  3,  pp.  99-106,  pla.  1, 2,  (Bep. 
on  the  geology  of  the  route).    Wash.,  1866. 

Hall,  Jamea.  Descriptions  of  organic 
remains  collected  by  Captain  J.  C.  Fr^ 
mont  in  the  geographical  survey  of 
Oregon  and  north  California. 

Bept  Sxpl.  Sxped.  Bocky  Mts.  In  1842,  and  to 
Qhlifomia  in  1843-44,  J.  0.  Fremont  App.  B, 
pp.  301-310,  pla.  1-4.    Waah.,  1846. 

— -—  [Descriptions  of  the  Echinoderms 
eollected  by  the  Boundary  survey.] 

Bep.  U.  8.  A  Max.  Bound.  Sarr.,  toL  1,  pt  2; 
ppu  144-146,  pla.  1  and  21.    Wash.,  1867. 

HaD,  Jamea^  and  F.  B.  Meek.  Descrip- 
tions of  new  species  of  fossils  from 
the  Cretaceous  formations  of  Nebraska, 
with  observations  npon  Baoulites  ova- 
tus  and  B.  compressus,  and  the  pro- 
gressive development  of  the  Septa  in 
Baoulites,  Ammonites,  and  Bcaphites. 
Xem.  Anu  Acad.  Arti  and  Sd.,  new  Mriea,  toL 

8^   ppi   879-411,   platea  1-6.     Oamtarldga    sod 

Baiton,186«. 

Hall,  Jamei^  and  R.  P.  Wbitfleld. 
Paleontology. 

Bept  GaoL  XzpL  40th  parallel,  voL  <  psitL 
Vpu  186-80^  pla.  1-7.    Wadi.,  1877. 


L.     [Description  of  Ceratites 

Americanus.] 

Proc  Acad.  Mat  ScL,  Phila.,  toL  8,pp.  126-121^ 
4woodoata.    Phlla.,  1867. 

Haugkton,  8.  Beminiscenoes  of  Arotio 
ice  travel  in  search  of  Sir  John  Frank- 
lin and  his  companions.  With  geolo-' 
gical  notes  and  illustrations. 

Jonr.  Boy.  Dublin  Soc,  toL  1,  Mo.  4,  pp.  18S- 
260^pla.6-U.    Dublin,  1868. 

Qeological   account   of  the  Arotio 

Archipelago.    [Description  of  Ammo- 
nites McClintocki.] 

A  Toyage  of  the  Fox  in  the  Aretie  aeaa^  ]!»• 
OUntock,  pp.  372-399.    London,  1869. 

HeUpxin,  Angelo.  The  geology  and  p»> 
leontology  of  the  Cretaceous  depositi 
of  Mexico. 

Proc  Acad.  Nat  SeL,Phila.  far  1890,  pp.  416- 
469,  pla.  12-14  [U-I8].    Phlla.,  1890L 

Hill,  R.  T.     The    Neozoic   geology   of 

southwestern  Arkansas. 

Ann.  Bept  GeoL  Sor.  of  Ai^anaaa.  J.  0. 
Branner,  State  Oeologiat  VoL  2,  pp.  1-819,  pl& 
1-7.  Little  Bock,  1888.  [Pp.  261-290  by  0.  P. 
Hay;  pp.  291-302,  by  J.  0.  Branner.] 

— *-  A  preliminary  annotated  check  list  of 
the  Cretaceous  invertebrate  fossils  of 
Texas,  accompanied  by  a  short  descrip- 
tion of  the  lithology  and  stratigraphy 
of  the  system. 

Oeol.  Sur.  Tezaa,  BuU.  Mo.  4,  pp.  67.  Aoatlo, 
1889. 

Paleontology  of  the  Cretaceous  for- 
mations of  Texas. 

UniTeralty  of  Texaa.  School  of  Geologj. 
Part  1,  pp.  6  [not  numbered],  pla.  1-8.  Auitlii, 
1889. 

Hyatt,  Alpheoa.  [Descriptions  of  new 
genera  and  remarks  on  some  of  the 
species  of  Triassic  cephalopoda.] 

Bept  GeoL  Expl.  Fortieth  Parallel,  toL  4,  ptl, 
pp.  104-129.    Waah.,  1877.    Alpheua  Hyatt 

[Description   of  the   new   genus 

Meekoceras.] 

BulL  U.  S.  GeoL  and  Geogr.  Bur.  Tarr.,  tqL 
fi,  No.  1,  pp.  Ul-112.    Waah.,  1880. 

[Description   of  the  new  genua 

Meekoceras,  with  remarks  on   the 

different  species  of  the  same.] 

Twelfth  Ann.  Bep.  U.  &  GeoL  and  Gaogr.  Sor. 
Vtnr.  V.  Y.  Haydan,  ppw  112-U6,  pla.  SI,  82. 
Waah.,  1888. 

—  Genera  of  fbsail  Cephalopods. 

Proe.  Boaton  Soc  Nat  Hiat,  yoL  2^  ppu  208- 
888.    Boaton,  1884. 

—  [Description  of  the  new  genus  Enoli* 
matoceras.] 

BolL  U.  8.  QmL  Bv.  No.  4,  pp.  16-18,  or  sp. 
MM-lOftofToLL    Waah.,  1884. 
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Hyatt;  Alpheiuk— Continued. 

— —  [Description  of  the  new  genna  Aznio- 

tltOB.] 

Geol.  and  Kafc.  Hiit  9nr.  Oan.,  Oont.  Gan. 
Paleont.,  toI.  1,  pt  2,  pp.  lOrlM.  Uoiitr«al, 
18S9. 

SoneSf  T.  R.  A  monograph  of  the  fossil 
EBtherisD,  4t^f  pp.  184,  pi.  6. 

Paleontogn^hlcal  Society.    London,  1808. 

On  fossil  Estherifld  and  their  distri- 

bation. 

Quart,  Jour.  Geol.  Boo.  Lond.,  toL  19^  pp.  141- 
167.    London,  1863. 

On  some  fossil  Ostraooda  firom  Colo- 
rado. 

Geol.  Hag.  Lond.,  ir.  ■.,  dec  m,  yoL  8,  pp. 
146-148,  pi.  4.    London,  1888. 

Lea,  Isaac.  Description  of  a  new  genus 
of  the  family  sphemlaoea  of  Blainville, 
firom  the  Cretaceous  deposit  of  Timber 
ereek,  NOw  Jersey. 

Oontrlbntionfl  to  Geology,  pp.  221-222,  pL  8, 
flg.228.    Phila.,  1838. 

Description  of  a  new  mollusk  from 

the  red  sandstone,  near  Pottsville,  Pa. 

Fxoc.  Acad.  Nat.  Sci.,  Phila.,  toI.  7,  pp.  340-341, 
pL4.    Fhila.,  1850. 

[Notes  on  the  new  red  sandstone 

formation  of  Pennsylvania.] 

Proc.  Acad.  Nat.  8c{.,Phlla.,  toL  8,  pp.  77-78. 
Fhlla.,  1867. 

Descriptions  of  new  fossil  mollusoa, 

firom  the  Cretaceous  formation  at  Had- 
donfield,  New  Jersey. 

Proc  Acad.  Nat.  ScL,  Phila.,  toI.  13  [toI.  6, 
9dwr.],  pp.  148-160.    Phila.,  1862. 

— ^  Descriptions  of  Unionidfe  from  the 
lower  Cretaceous  formation  of  New 
Jersey. 

Proc.  Acad.  Nat.  Sd.,  Phila.,  toL  20,  pp.  182-104. 
Phila.,  1868. 

Lonsdale,  William.    Appendix  11.    Ao- 

count  of  six  species  of  polyparia  ob- 

^ined  from  Timber  creek,  New  Jersey. 

Qnart.  Jonr.  Geol.  Soc. ,  toI.  1,  pp.  65-76  pS 
wood  cutBj,  1843-44.    London,  1846. 

Lyell,  C.    Notice  of  the  Foraminifera. 
[From  Timber  creek,  New  Jersey], 
Quart.  Jour.  Geol.  Soc.,  toI.  1,  p.  04  [4  wood 
cuts],  1843-44.    London,  1846. 

^—  On  the  structure  and  probable  age 
of  the  coal  field  of  the  James  rireri 
near  Richmond,  Va. 

Quart.  Jonr.  GeoL  Soc,  Lond.,  vol  8^  pp.  261- 
280.    London,  1847. 

Maroon,  Jules.    Secondary  rooks. 

QeoL  Map  U.  8.  and  Britfah  ProTlncea  of  H.  A., 
pp.  80-47,  pla.  017.    Boston,  1868. 


Maroon,  Jnlea — Continued. 

-^— 'R^um^  of  a  geological  reconnais- 
sance extending  from  Napoleon,  at  the 
Junction  of  the  Arkansas  with  the  Miss- 
issippi, to  the  Pueblo  de  los  Angeles, 
in  California. 

Bep.  Expl.  for  a  railwi^  route,  near  the  Thirty- 
fifth  parallel  of  latitude,  fh)m  the  MlfleieslppI 
riTer  to  ttie  Pacific  ocean.  By  Lieut.  A.  W. 
Whipple,  pp.  154.    H.  doc  129.    Wash.,  1863-1864. 

A  gryphiea  which  has  the  greatest  analogy  with 
the  gryphna  dilatata  of  the  Oxford  clay  of  Sng- 
land  and  France  is  proTisionaUy  called  gryphea 
tacumcaril.    JunuBic,  p.  44. 

R6sum^  explicatif  d'une  carte  g^- 

logique  des  £tats-Unis  et  desproTinces 
anglaises  de  PAm^rique  du  Nord,  avee 
un  profil  g^logique  allant  de  la  vall^ 
du  Mississippi  aux  c6tes  du  Paoifique  et 
une  planche  de  fossiles. 

Bull.  Geol.  Soc.  France,  2d  aer.,  toI.  zli,  pp. 
813-836,  pi.  21.    Paris,  1866. 

R^sum6  of  a  geological  reconnais- 
sance, extending  from  Napoleon,  at  the 
Junction  of  the  Arkansas  with  the  Miss- 
issippi, to  the  Puebla  de  los  Angeles, 
in  California. 

Bept.  Expl.  and  Smr.  B.  B.  B.  Miariarippi  rirer 
to  Pacific  ocean,  toI.  8,  part  It,  pp.  166-171. 
Wash.,  1860. 

A  gxyphasa  cloeely  analftgoue  to  G.  dilatata  pro- 
-riflionaUy  named  G.  tncumcarii. 

Footnotee  with  deecriptiona  of  G.  dilatata  and 
0.  Marahii. 

[Mr.  Haroou  emphatically  «n«<»i^fiw  reapooal- 
biUty  for  this  publication.  See  Geology  of  North 
America,  Zurich,  1868,  p.  0.] 

Qeology  of  North  America,  with  two 

reports  on  the  prairies  of  Arkansas  and 
Texas,  the  Rocky  mountains  of  New 
Mexico,  and  the  Sierra  Nevada  of  Cali- 
fornia, 1  vol.,  4°,  p.  144,  with  7  plates 
of  fossils.    Zurich,  1858. 

Chapter  m  of  this  work  (pp.  83-68)  is  dcTotei  to 
descriptions  of  fossils  collected  by  the  author  from 
the  Tertiary,  Secondary,  and  Paleozoic  deposits  of 
the  regions  examined  by  him.  Describes  fifteen 
new  species. 

Mazyok,  W.  O.,  and  A.  W.  Vogdea. 

Description  of  a  new  fossil  from  the 
Cretaceous  beds  of  Charleston,  B.  C. 

Proc.  Acad.  Nat.  Set,  Phila.,  fnr  1878,  p.  878  (2 
wood  cuts),  Phila.,  1878. 

Meek,  F.  B.  Descriptions  of  new  organic 
remains  from  the  Cretaoeous  rooks  of 
Vancouver's  island. 

Trans.  Albany  Inst.,  toL  4,  pp.  8T-40, 1869*1884 

Albany. 
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MeeiE,  F.  B. — Continued. 

RemarkB  on  the  Cretaceous  fosftils 

eoUected  by  Professor  Henry  Y.  Hind, 
on  the  Assiniboine  and  Saskatchewan 
exploring  expedition,  with  descriptions 
of  some  new  species,  Northwest  Terri- 
tory. 

Bep.  Prog.,  together  with  a  prellminarj  and 
general  report  on  the  Aaelnibolne  and  SadEatch- 
ewan  exploring  expedition,  by  Henry  Tonle 
Hind,  pp.  182-186,  pis.  1,  2.    Toronto,  1859. 

[A  reprint  was  publlahed  in  London  in  1800. 
AIbo  pablished  in  narrative  of  the  Canadian  Bed 
Blrer  Expl.  Sxped.  uf  1867  and  Aesiniboine  Saa* 
katehewaa  Ezpl.  Sxped.  of  1868,  toI.  2,  pp.  a06- 
346  [20  wood  oataj.    H.  T.  Hind,  London,  18eu.] 

Descriptions  of  new  fossil  remains 

oolleoted  in  Nebraska  and  Utah  by  the 
exploring  expeditions  under  the  com- 
mand of  Capt.  T.  H.  Simpson,  of  U.  S. 
Topographical  Engineers.  [Extracted 
from  that  officer's  forthcoming  report.] 

Proc  Acad.  Nat.  ScL,  Phila.,  toI.  12,  pp.  308- 
316.    Phila.,  1861. 

Descriptions  of  new  Cretaceous  fos- 
sils collected  by  the  Northwestern 
Boundary  commission,  on  Yancouver 
and  Sucia  islands. 

Proc  Acad.  Nat.  Sei,  Phila.,  toI.  13,  pp.  314-318. 
Phila.,  1862. 

—  Remarks  on  the  fJEumly  Aotfeonidn, 
with  description  of  some  new  genera 
and  subgenera. 

Am.  Jour.  Sci.  and  Arta,  2d  ler.,  toI.  86,  pp^  84- 
94.    New  Haren,  1863. 

—  Description  of  the  Cretaceous  fossils 
[of  California]. 

Oeol.  8ur.  of  Cal.,  J.  D.  Whitney,  Stata  Gaolo- 
gift,  Tol.  1,  Paleontology,  Phila.,  1864,  aection  4, 
pp.  66-236,  pla.  ^-22. 

—  Description  of  the  Jurassic  fossils 
[of  California]. 

Geol.  Snr.  of  Oal.,  J.  D.  Whitney,  State  Geolo* 
glit,  ToI.  1,  Paleontology,  Phila.,  1804,  section  8, 
pp.  37-68,  pis.  7  and  8, 

—  Check  list  of  the  invertebrate  AissHs 
of  North  America,  Cretaceous  and  Ju- 
rassic. 

Smlthaon.  Mieo.  OoIL  No.  177,  toL  7,  pp.  1.-40. 
Wadi.,  1864. 

-»-  Remarks  on  the  family  PteriidaD, 
(Avioulidae)  with  descriptions  of  some 
new  fossil  genera. 

Am.  Joor.  ScL  and  Arts,  2d  isr.,  toL  87,  pp^  SU- 
220.    New  Haren,  1864. 

Description  of  fossils  from  the  Aurif- 
erous slates  of  California. 

GeoL  Snr.  of  OaL,  J.  D.  Whitney,  State  Geolo- 
gist, ToL  1,  Geology.  Phila.,  186&  App.  B.,  pp. 
4n-482.    1  plate. 


Meek,  F.  B. — Continued. 

— -  A  preliminary  list  of  fossils  oollected 
by  Dr.  Hayden  in  Colorado,  New  Mex- 
ico, and  California,  with  brief  descrip- 
tions of  a  few  new  species. 

Proc.  Am.  Philoa.  Soc.,  toL  11,  pp.  425-431. 
Phila.,  1871. 

Descriptions  of  new  species  of  fossils 

from  Ohio  and  other  western  states  and 
territories. 

Proc  Acad.  Nat  ScL,  Phila.,  toL  23,  pp.  16»- 
184.    Phila.,  1871. 

Preliminary  paleontological  report, 

consisting  of  lists  of  fossils,  with  de- 
scriptions of  some  new  types,  etc. 

Fourth  Ann.  Bep.  U.  S.  Geol.  and  Oeogr.  Sur. 
Terr.    (Hayden),  for  1870,  pp.  287-318.    Wash., 

1871.  Preliminary  Report  of  the  United  States 
Geol.  Snr.  of  Wyoming,  and  portions  of  contigu- 
ous territories  (being  a  Second  Ann.  Bep.  of 
Prog.) — (see  footnote  p.  3). 

Preliminary  list  of  the  fossils  col- 
lected by  Dr.  Hayden's  exploring  ex- 
pedition of  1871,  in  Utah  and  Wyom- 
ing territories,  with  descriptions  of  a 
few  new  species. 

Fifth  Ann.  Bep.  U.  S.  GeoU  and  Geogr.  Snr. 
Terr.    (Hayden),  for  1871,    pp.  373-377.    Wash., 

1872.  Prelim.  Beport  U.  8.  Geol.  Snr.  Montana 
and  portions  of  adjacent  territories. 

Preliminary  paleontological  report, 

consisting  of  lists  and  descriptions  of 
fossils,  with  remarks  on  the  ages  of  the 
rocks  in  which  they  were  found,  etc., 
etc 

Sixth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.'  Snr. 
Terr.  (Hayden),  for  1872,  pp.  481-618.  Wash., 
1873. 

Note  on  some  fossils  £rom  near  the 

base  of  the  Rocky  mountains,  west  of 
Greeley  and  Evans,  Colorado,  and  oth- 
ers from  about  two  hundred  miles  far- 
ther eastward,  with  descriptions  of  a 
few  new  species. 

Boll.  U.  S.  Geol.  and  Geogr.  Snr.  Terr.  toL  1, 
No.  1,  2d  ser.,  pp.  3»-47.    Wash.,  1876. 

[Descriptions  of  three  new  species  of 

Triassic  Unios  from  the  Gailinas  range. 
New  Mexico.] 

Ann.  Bep.  Geogr.  EzpL  and  Snr.  west  of  100 
Merid.  App.  LL.  pp.  88-84,  George  M .  Wheeler. 
Wash.,  1876. 

Descriptions  and  illustrations  of  fos- 
sils from  Vancouver  and  Sucia  islands, 
and  other  northwestern  localities. 

Bull.  U.  8.  Geol.  and  Geogr.  Snr.  Terr.  vol.  2, 
No.  4,  pp.  361-374,  pis,  1-6.    Wash.,  1876. 
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Meek,  F.  B.— Continued. 

—  Note  on  the  new  genus  UintacrintiBy 

Grinnell. 

Bull.  U.  B.  Geol.  and  Oeogr.  Bur.  Terr.  toL  2, 
No.  4,  pp.  375-378,  2  wood  cats.    Wash.,  1878. 

Descriptions  of  the  CretaoeouB  fos- 
sils collected  on  the  San  Jaan  explor- 
ing expedition  under  Capt.  J.  N.  Ma- 
comb, U.  S.  Engineers. 

Bep.  Ezpl.  Exped.  Santa  F6,  Now  Mexico,  to 
Junction  Grand  and  Green  rlTen,  in  1869,  by 
akpt.J.N.B[aoomb,pp.ll»-lS8,plB.l-d.  Wash., 
1876. 

—  Beport  on  the  paleontological  ooUeo- 
tion  of  the  expedition. 

Bep.  Kzpl.  Great  Basin  Terr.,  Utah,  in  186A. 
J.  H.  Simpson,  App.  J.,  pp.  837-878,  pla.  1-& 
Wash.,  1876. 

— ^  A  report  on  the  invertebrate  Cretace- 
ous and  Tertiary  fosailB  of  the  Upper 
Missouri  country. 

Bep.  U.  8.  Geol.  Snr.,  Terr.  (T.  Y.  Hayden),  toL 
9,  pp.  i-LXXT,  1-629,  pisL  1.4ft.    Wash.,  1876. 

Paleontology. 

Bep.  GeoL  Xxpl.  40th  Parallel,  foLl,  parftl, 
pp.  1-197,  pis.  1-17.    Wash.,  ISn. 

Meek,  F.  B.,  and  F.  V.  Hayden.  De- 
scriptions of  new  species  of  gaster- 
opoda from  the  Cretaceous  formations 
of  Nebraska  territory. 

Proc.  Acad.  Nat  ScL,  Phlla.,  toL  8,  pp.  68-60. 

Phila..  1857. 

— -  Descriptions  of  new  species  of  gas- 
teropoda and  cephalopoda  from  the 
Cretaceous  formations  of  Nebraska  ter- 
ritory. 

Proc  Acad.  Nat.  ScL,  PhUa.,  toL  8,  pp.  TIV-TIL 
Phila.,  1867. 

Descriptions  of  twenty-eight  new 

species  of  acephala  and  one  gaster- 
opoda from  the  Cretaceous  formations 
of  Nebraska  territory. 

Proe.  Acad.  Nat  fioL,  Phlla.,  wdL  8,  pp.  81-6T. 
Phila.,  1867. 

—  Descriptions  of  new  foaail  species 
of  mollusca  collected  by  Dr.  F.Y.  Hay- 
den,  in  Nebraska  territory;  together 
with  a  complete  catalogue  of  adl  the 
remains  of  invertebrata  hitherto  dea- 
oribed  and  identified  from  the  Creta- 
ceous and  Tertiary  formationB  of  that 

region. 

Proc.  Acad.  Nat  8oL,  Phlla.,  toL  8^  pp.  166-886. 
Phlla..  1867. 

— «-  Descriptions  of  new  species  and 
genera  of  fossils,  collected  by  Dr.  F. 
y.  Hayden  in  Nebraska  territory,  un- 
der the  direction  of  Lieut.  G.  E.  War- 
reui  U.    8.  Topographical   Engineer; 


Meek,  F.  B.,  and  F.  V.  Hayden. — Cont'd, 
with  some  remarks  on  the  Tertiary  and 
Cretaceous  formations  of  the  northwest 
and  the  parallelism  of  the  latter  with 
those  of  other  i>ortions  of  the  United 
States  and  territories. 

Proc.  Acad.  Nat  SoL.  Phlla.,  iroL  9,  pp.  U7-14S. 
Phlla.,  1868. 

— —  Descriptions  of  new  organic  remains 
collected  in  Nebraska  territory  in  the 
year  1867  by  Dr.  F.  V.  Hayden,  geolo- 
gist to  the  exploring  expedition  under 
the  command  of  Lieut.  G.  K.  Wanen, 
Top.  Engr.  XT.  8.  Army,  together  with 
some  remarks  on  the  geology  of  the 
Black  hills  and  portions  of  the  sur- 
rounding country. 

Proc  Acad.  Nat  SoL,  Phlla.,  toL  10^  pp.  41-60. 
Phlla.,  1869. 

On  a  new  genus  of  patelliform  ahells 

from  the  Cretaceous  rocks  of  Nebraska. 

Am.  Jonr.  ScL  and  Arts,  9d  ssr.,  roL  tt,  pp^ 
83-86,  pLL    New  HaTen,  I860. 

—  Descriptions  of  new  organic  remaina 
from  the  Tertiary,  Cretaceous  and  Ju- 
rassic rocks  of  Nebraska. 

Proc  Acad.  Nat  Set,  PhlliL,  toL  1^  pp.  17^ 
186.    Phila.,  1861. 

—  Descriptions  of  new  lower  Silurian 
(Primordial),  Jurassic,  Cretaceous,  and 
Tertiary  fossils,  collected  in  Nebraskai 
by  the  exploring  expedition  under  the 
oommand  of  Capt.  Wm.  F.  Raynolds, 
XT.  8.  Top.  Engrs.,  with  some  remark! 
on  the  rocks  from  which  they  were  ob- 
tained. 

Proc  Acad.  Nat  Sd.,  PhDa.,  roL  18,  pp.  41^ 
4A7.    Phlla.,  1868. 

— —  Descriptions  of  new  Cretaceou 
fossils  from  Nebraska  territory,  col* 
looted  by  the  expedition  sent  out  by 
the  Goyemment  under  the  command  of 
Lieut.  John  Mullan,  XT.  8.  Topograph- 
ical Engineers,  for  the  location  and 
construction  of  a  wagon  road  from  the 
sources  of  the  Missouri  to  the  Paoiflo 
ocean. 

Proc  Acad.  Nat  SaL,Fhna^,  toL  14^  pp.  Si-tSb 

Phlla.,  1863. 

—  Paleontology  of  the  upper  Missoori: 
A  report  upon  collections  made  princi- 
pally by  the  expeditions  under  oom- 
mand of  Lieut.  G.  K.  Warren,  U.  8. 
Top.  Engrs.,  in  1855  and  1866. 

InTertebrates.  Part  1 ,  Smltheon.  Oont  KnowL 
No.  172,  ToL  14,  Art  6,  pp.  x-xz,  1-186,  pla.  1-i. 
[Wash.,  1864.]    1866. 
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Morton,  8.  Q.  Description  of  a  new 
species  of  Ostrea;  with  some  remarks 
on  the  O.  conyexa  of  Say. 

Jour.  Ac«d.  Nat.  8ci.,  Phila.,  Ist  ler.,  toL  fl, 
part  1,  pp.  60,  51,  pi.  1,  flg.  2.    Fhila.,  1829. 

Description  of  the  fossil  shells  which 

characterize  the  Atlantic  Secondary 
formation  of  New  Jersey  and  Delaware ; 
inolndlng  four  new  species. 

Jour.  Acad.  Nat  fid.,  Phila.<(  Ist  wr.,  toL  e, 
part  1,  pp.  72-100,  pla.  3-6.    Phila.,  1829. 

Description  of  two  new  species  of 

fossil  shells  of  the  genera  Soaphites  and 
Crepidnla ;  with  some  obserrations  on 
the  Ferrnginons  sand,  Plastic  clay,  and 
upper  Marine  formations  of  the  United 
States. 

Joar.  Acad.  Nat  Sd.,  Phila.,  Ut  wr.,  toL  6; 
part  1,  pp.  107-119,  pL  7,    Phila.,  1829. 

— -  Note :  containing  a  notice  of  some 
fossils  recently  disooyered  in  New 
Jersey. 

Jour.  Aoad.  Nat  Sd.,  Phila.,  lat  ler.,  toL  6^ 
put  1,  pp.  120-129.    Phlla.,  1829. 

—  Synopsis  of  the  organic  remains  of 
the  Ferrnginons  sand  formation  of  the 
United  States,  with  geological  remarks. 

Am.  Joar.  Sci.  and  Arts,  iK  ler.,  vol.  17,  pp. 
274-295.    New  Haven,  1830. 

-~  Synopsis  of  the  organic  remains  of 
the  Ferrnginons  sand  formation  of  the 
United  States,  with  geological  remarks. 

Am.  Joar.  ScL  and  Arta,  lat  ler.,  toI.  IS,  pp. 
Sa-260,  pla.  1-3.  New  Haven,  1830.  (Oontinned 
fttnuTol.  17,  p.  296.) 

-~  Additional  observations  on  the  geol- 
ogy and  organic  remains  of  New  Jersey 
snd  Delaware. 

Jofor.  Acad.  Nat  8d.,  Phila.,  let  Mr.,  toL  % 

part  2,  pp.  18»-204,  pL  8.    Phlla.,  [1830.] 

— -  Supplement  to  the  *' Synopsis  of  the 
organic  remains  of  the  Ferrnginons 
HUid  formation  of  the  United  States,'' 
oontinned  from  vols.  17  and  18,  Am. 
Jour.  Sci.  and  Arts,  1st  ser. 

Am.  Joar.  Sd.  and  Arts,  let  eer.,  vol.  23,  pp. 
288-294,  pla.  6  and  8.    New  Haven,  1833. 

— —  Supplement  to  the  **  Synopsis  of  the 
organic  remains  of  the  Ferrnginons 
•and  formation  of  the  United  States.'' 
(Continued  from  vol.  23,  p.  294. 

Am.  Jonr.  Bd.  and  Arts,  lit.  ear.,  vol.  24,  pp. 
128-132,  pla.  9  and  10. 

— —  Synopsis  of  the  organic  remains  of 
the  Cretaceous  group  of  the  United 
States.  Illustrated  by  nineteen  plates. 
To  which  is  added  an  appendix  con- 
taining a  tabular  view  of  the  Tertiary 
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Morton,  S.  Q. — Continued, 
fossils   hitherto  discovered  in  North 
America.    Pp.  1-S8,  app.  1-^,  pis.  1-19. 
Phila.,  1834. 

—  Description  of  several  new  species 
of  fossil  shells  from  the  Cretaceous 
deposits  of  the  United  States. 

Proc.  Acad.  Nat  Set,  Phila.,  voL  1,  pp.  106- 
110.    Phila.,  1843. 

Description  of  some  new  species  of 

organic  remains  of  the  Cretaceous 
group  of  the  United  States,  with  a 
tabular  view  of  the  fossils  hitherto 
discovered  in  this  formation. 

Joar.  Acad.  Nat  Sci.,  Phila..  Ut  eer.,  vol.  8, 
part  2,  pp.  207-227,  pis.  10  and  11.    Phila.,  1842. 

Descriptions  of  two  new  species  of 

fossils  from  the  lower  Cretaceous  strata 
of  New  Jersey. 

Proc.  Acad.  Nat  8cl.,  Phila.,  voL  1,  ppw  18S- 
133.    Phila..  1843. 

Newberry,  J.  8.    Paleontology. 

Bep.  Colorado  river  of  the  west.  J.O.Ives. 
Part  4,  pp.  11&-132,  pis.  1-3.    Wash.,  18til. 

Nyst,  H.,  and  H.  GaleottL  Sur  quelques 
fossiles  du  Calcaire  du  Jnrassique  de 

Tehuacan  an  Mexique. 

Bull.  B07.  Acad.  Sci.,  Bruxellea,  toma  7,  pt  2, 
pp.  212-22L.    Bruxelles,  1840. 

Owen,  D.  D.    Description  of  new  and 

imperfectly  known  genera  and  species 

of  organic  remains,  collected  during 

the  geological  surveys  of  Wisconsin^ 

Iowa,  and  Minnesota. 

Bep.  G«oI.  Sur.  of  Wisconsin,  Iowa,  and  Min- 
nesota, pp.  871-087,  pis.  7,  8,  and  8  A.  D.  D. 
Owen.    Phila.,  1862. 

—  Cretaceous  fossils  irom  Arkansas. 

Second  Bep.  Qeol.  Beoonnoissanco  of  Arkansas. 
D.  D.  Owen.    PhUa.,  1880. 

Pxlme^  Temple.  Monograph  of  Ameri- 
can CorbiculadfB,  recent  and  fossil. 

Smithson.  Misc.  OolL  No.  146,  voL  7,  pp.  1-80^ 
86  wood  outs.    Wash.,  1886. 

Ramlrea,  S.    Informe  que  como  resultado 
de  su  exploraoion  en  la  Sierra  Mojada. 
An.    Min.    Fomento  Bep.  Mox.,  tomo  3,  pp. 
627-687,  Lam.  1-4.    Mexico,  1877  [18S0J. 

Ravenal,  Edmund.  Description  of  two 
new  species  of  fossil  Scutella,  from 
South  Carolina. 

Proc.  Acad.  Nat  Sd.,  Phila.,  vol.  1,  pp.  81-82. 
Phila.,  1843. 

Reuss,  A.  B.  Die  Foraminiferen  des 
senonischen    Griinsandes  von    New 

Jersey. 

Math.  Natur.  cl.  KalserU  Akad.  Wise.  Sit- 
snngsb.,  1860,  Band  xuv,  i  Abth.,  pp.  334^-340, 
pis. 7  and  8.    Wien.,  1862. 
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Roemer,  F.  Texas.  Mit  besonderoT 
Ruoksioht  auf  deatsohe  AaswanderuDg 
nnd  die  physisohen  Verbal tnisse  des 
Landes  naoh  eigener  Beobaohtang  ge- 
sohildert ;  mit  einem  natarwisfleiiohaft' 
lichen  Anhange,  nnd  einer  topogra^h- 
iBoh-geognostisofaen  Earte  von  Texas; 
464  pp.     Bonn,  1849. 

Many  Cretaceoof  fossllfl  are  dracribed,  bat  not 
fignred. 

—  Die  Kreidebildnngen  von  Texas  nnd 

ihte    organisohen     Einschlusse,     mit 

einem  die  Beschreibnng  von  Yersteiner- 

nngen  aus  palllozoisohen  nnd  tertiaren 

Sohichten  enthaltenden  Anhange^  nnd 

mit  11  von  C.  Hohe  naoh  der  Natnr  aof 

Stein  gezeichneten   Tafeln.     100  pp. 

Bonn,  1852. 

Some  of  the  species  described  in  **  Texas  *'  are 
figured  in  this  work. 

—  Graptooaroinus  texanns,  ein  Brach- 
ynre  ana  der  oberen  Eieide  von  Texaa* 

Nenes  Jahrb.  f.  Mln.  Geol.  n.  Paleont.  pp. 
173-176,  flgi.  a  and  b  in  text    Stuttgart,  1887. 

— — -  Ueber  eine  dnroh  die  Haafigkeit  Hip- 
pnritenartiger  Chamiden  anagezeieh- 
nete  Fanna  der  obertnxonen  Kieide  von 
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Wash.,  1865. 
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Jonr.  Cincinnati  Sec.  Nat.  Hist.,  toL  5,  p.  119, 
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iden  der  Kreide  Nordamerika's,  nnter 

Vorlegnng  einer  nenen  Salenia. 

Verband.  Naturhiit.  Terelnea,  prenas.  Bbein- 
lande,  44  Jahig.,  1  Hftlfta.  Bonn,  1887.  8it- 
suBgsb.  pp.  38-42. 

Einige  Inoceramen  nnd  Cephalopo- 

den  der  texanischen  Kreide. 

Yerhand.  ^atorhist.  Vereines,  preosa.  Bhein- 
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Tertiary  formations  of  Oregon  and 
Washington  territories  and  the  Creta- 
ceous of  Vanconvers  island,  ooUeoted 
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under  instructions  from  the  Depart- 
ment of  the  Interior. 

Trans.  Acad.  Sci.,  St.  Louis,  roL  1,  pp.  120^125. 
SlLonia.    [1856-1860.] 

-*-7-  Descriptions  of  new  Cretaceous  fos- 
sils from  Texas. 

Trans.  Acad.  Sci.,  St  Louis»  toL  1,  pp,  680-610. 
St.  Louis.    [1656-1860.] 

— ^  Descriptions  of  new  Cretaceous  fos- 
sils £h>m  Texas. 
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Boatau,18<2. 
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Proc.  Colorado  Bd.  Soo.,  vol.  8,  part  8  for  1887, 
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Head. 
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Ifonla,  Fran2.      Beschreibnng  mesozo- 
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Die  Zweite  Deutsche  Nordpolarfkhrt,  Zweiter 
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Trask,  John  B.  Description  of  a  new 
species  of  Ammonite  and  Baculite,  from 
the  Tertiary  rocks  of  Chico  creek. 

Proc.  Cal.  Acad.  Nat  Set.,  toL  1, 1st  ed.  pp.  85, 
86.    San  Francisco,  1854-1867. 

—  Description  of  three  new  species  of 
the  genus  Plagiostoma,  from  the  Creta- 
ceous rocks  of  Los  Angeles. 

Proc  Cal.  Acad.  Nat  Sci.,  toL  1,  pu  86,  pL  8, 
1st  ed.    San  Francisco,  1856. 


NORTH  AHERICAX  HESJZOIC  UIYERTEBRATA. 


19 


Traak,  John  R-^-Contmued. 
— —  DeBorlption  of  three  new  epeeies  of 
the  genns  Plagioetoms  ftom  the  Cie- 
taoeone  rooks  of  Lot  Angelee. 

Pxoc.  CUiforniA  Acad.  Nat.  SoL,  toL  1,  8d  ad., 
pp.  93,  Oi,  pL  8.    San  Trancltco,  1873. 

Troost,  Q.  Organic  remaina  discoyeied 
in  the  state  of  Tennessee. 

nftb  6eoL  Bep.  to  th«  Twentf-^Mtd  Qanenl 
Aaaambly  of  Tenmane,  aiada  Horaaber,  U6B. 
Ap^tPV^^^^l.    NaahTUla,  ISia 

Toomey,  BC  Description  of  some  new 
fossils  from  the  Cretaeeoits  rooks  of 

the  sonthem  states. 

Proc  Aaad.llftt.ScL,  Phfla^  iwl.  1^  pp.  UT-ITO. 

Urqnlsa,  BC  Exploiaoion  del  Distiiio 
do  Coaleoman,  Estado  de  Miohoaean. 

Ann.  Min.  Fomento  Bap.  Kaz.,  tono  7,  pp^  19ft- 
iCL    Kaxico,  1882. 

▼on  Bool^  If.    Ueber  Ceratiten. 

Abhand.  Akad.  dar  WiaMDacliaftaa  fOr  ]848»  ppu 
]p4^p]aLlr«.    BarUo,186a 

Whiter  C.  A.  Pteliminaiy  report  apon 
inTortebrate  fossils  collected  by  the 
eEzpeditions  of  1871, 1872,  and  1873,  with 
d«Boripiiona  of  new  species. 

FnMflk  Bep.  Gaaf.  and  GaoL  AqpL  and  Snr. 
wart  of  100th  marid.,  pp.  1-27.  O.  M.  Whaalar. 
WaBh.,l«r4. 

— -  Beport  npon  the  inyertebrate  fossils 
ooUected  in  portions  of  Nevada,  Utah, 
Colorado,  New  Mexico,  and  iirisona, 
1^  parties  of  the  expeditions  of  1871, 
1872, 1878,  and  1874. 

Bap«  Gaog.  and  OaoU  XxpL  SDdSor.  waat  oflOOth 
marid.,  n>L  i,  part  1,  Pialaontology,  pp.  l^^Alfl^  pli. 
UKL    Q.1L  Wbaalar.    Waah.,187fi. 

—  IHTertebrate  paleontology  of  the 
platean  province,  together  with  notice 
of  a  few  species  from  localities  beyond 
its  limits  in  Colorado. 

Bep.  OaoL  Uinta  Uta.,  pp.  74-185.  J.  W.  PowaU. 
W«ab.,18lV. 

^-~  Paleontological  Papers  No.  1.  Do- 
seriptions  of  Unionids  and  Physids 
collected  by  Professor  £.  B.  Cope  from 
the  Judith  river  group  of  Montana  ter- 
ritory during  the  summer  of  1876. 

BnlL  U.  B.  OaoL  and  Oaog.  8ar.  Terr.,  toL  8^ 
Va  a»  ppu  60».e02.    WaBb.,1877. 

Paleontological  Papers  No.  2.  De- 
scriptions of  new  species  of  Uniones 
and  a  new  genus  of  fresh  water  gaster- 
opoda from  the  Tertiary  strata  of  Wyo- 
ming and  Utah. 

BslL  V,  &  OaoL  nad  Oaog.  8ar.  Terr.,  toL  8^ 
Vob  8,  ppk  eOB-«OS.    Waab.,  1877. 


White,  C.  A.— Continued. 
— — •  Paleontological  Papers  No.  6.    X>e> 
seriptions  of  new  speeles  of  inverte- 
brate fossils  from  the  Laramie  group. 
IML  l7.8.0aol.  and  Gaogx.  8ur.  Terr.,  toL  I, 
Ha  8»  pp.  707-719.    Waah.,  187a. 

-»—  Contributions  to  invertebrate  Pale- 
ontology, No.  1.  Cretaceous  fbssils  of 
the  western  states  and  territories. 

Kaventb  Ann.  Bap.  U.&. OaoL  and  Gaogr.  8w. 
Terr.  (Hayden),  for  1877,  pp.  978-819,  pla.  1-10. 
Waah.,  1879. 

— ^  Beport  on  the  paleontological  Held 
work  for  tho  season  of  18T7. 

Xlarantb  Ann.  Bapt.  U.  &  Gaol,  and  Gaogr. 
Snr.  Terr.,  F.  V.  Hayden,  for  the  year  1877,  pp. 
181-87S.    Waab.,  1879. 

—  Paleontological  Papers  No.  9.  Fos- 
sils of  the  Jura-Trias  of  southeastern 
Idaho. 

Bull.  U.  a  GeoL  and  GaoRT.  Sov.  Tair.,  P.  V. 
Hayden,  vol.  6,  pp.  lOS-117.    Waab.,  1879, 

Paleontological  Papers  No.  11.  Re- 
marks upon  certain  Carboniierous  fos- 
sils from  Ooloiado,  Ariaona,  Idaho,  and 
Wyoming,  and  certain  CretaoeoiM  eor- 
als  from  Colorado,  togetksB  wiih  do- 
sofiptioas  of  new  ibrms. 

Bnll.  U.  &  GeoL  and  Gaogr.  ftw.  Tin.,  V.  V. 
Hnydan,  toL  i»  pp.  WW  W1,    Waab.»l879. 

•— —  Note  on  (Mooardiumand  Ethmoear- 
dium. 

Snltbao&]an.Ooa,ioL18^pnrta    Ploa  U. 

&  Nat,  Koi.  for  ISn^  VOL  8,  spk  891.49IL  WaA., 
1880. 

— —  Note  on  Criocaidium  and  Ethmoear- 

dinnu 

Prm.  U.  &  Hat  Mm.,  toL  t  f or  1879,  pp^  891- 
992.    Waab.,  188a 

— —  Desoriptions  of  new  Cretaceous  in- 
vertebrate fossils  from  Kansas  and 
Texas.     - 

Smitbaon.  MlacOolL*  toL  18^  part  8.aFn)0.  U. 
B.  Hat.  Una.  for  1879,  vol  8,  pp.  898-298,  pla.  S^ 
Waab.,  1880. 

—  Descriptions  of  new  Cretaceous  in- 
vertebrate fossils  from  Kansas  and 
Texas. 

Proc.  IT.  8.  Hat.  Kna.,  toL  8,  for  1879,  pp.  298- 
888,  pla.  9-6.  Waab.,  1880. 

— —  Description  of  a  new  Cretaceous 
Pinna  from  New  Mexico. 

Proc.  U.  8.  Nat  Moa.,  toL  8,  for  1880,  pp.  47, 
48.    Wash.,  1881. 

— — >  Desoripiion  of  a  new    Cretaceous 

Pinna  from  New  Mexico. 

Smitbaon.  Mlso.  Coll.,  toI.  22,  pp.  47-48.  Wash. , 
1882.  (Proc.  n.  B.  Nat  Kna.,  toL  8,  for  1880. 
Waab.,  1881.) 
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WMte,  C.  A. — Continaed. 

•"— •  Description  of  a  very  laage  fossil 

gasteropod  from  the  state  of  Paeblo, 

Mexico. 

Smithgon.  Misc.  Coll.,  toL  22,  pp.  140-142,  piB. 
2.  Waah.,  1882.  (Proc  U.  S.  Nat  MaB.,T0l.8, 
for  1880.    Wash.,  1881.) 

Descriptions  of  new  invertebrate 

fossils  from  the  Mesozoic  and  Cenozoic 
rocks  of  Arkansas,  Wyoming,  ColoradOi 
and  Utah. 

Proc  U.  8.  Nat  Miu.,  toL  8,  for  1880,  pp.  167- 
166.    Waah.,  1881. 

Descriptions  of  new  invertebrate  fos- 
sils from  the  Mesozoic  and  Cenozoic 
rocks  of  Arkansas,  Wyoming,  Colorado, 
and  Utah. 

Smithaon.  Mlae.  OoU.,  vol.  22,  pp.  167-162. 
Waah.,  1882.=Proo.  V.  &  Kat.  Mac,  tcO.  8,  for 
1880.    Waah.,  1881. 

Contribations  to  Invertebrate  Pale- 
ontology No.  4.    FossUb  of  the  Laramie 

groap. 

Twelfth  Aon.  Bap.  U. 8. GeoL  and  Gaogr.Snr. 
Terr.,  Hayden,  for  1878^  part  1,  pp.  40-108,  pl& 
20-8a    Wash  ,1883. 

— —  Contribntions  to  Invertebrate  Pale- 
ontology No.  7.  Jurassic  fossiLi  from 
the  western  territories. 

Twelfth  Aon.  Bep.  U.  S.  GtooL  Bar.  Terr., 
Hayden,  for  1878,  part  1,  pp.  14S-168,  pla.  87  and 
38.    Waah.,  1883. 

-r-—  On  eertain  Cretaoeons  fossila  from 
Arkansas  and  Colorado. 

Proc.  U.  S.  Nat.  Mna.,  toI.  i,  for  1881,  pp.  186- 
139, 1  plate.  Waah.,  1882. 

« 

-^—  On  certain  CretaceouA  fossils  from 
Arkansas  and  Colorado. 

SmithaoQ.  Miac  GolL,  toL  22,  pp.  186-138,  pL 
1,  Wash.,  1882.»Proo.  U.  8.  Nat.  Mna.,  toL  4, 
for  1881.    Waah.,  1882. 

New  molloscan  forms  from  the  Lar- 
amie and  Green  river  groapSi  with  dis- 
cassion  of  some  associated  forms  here- 
tofore known. 

Proc  U.  &  Nat  Mna.,  toL  6,  for  1882,  pp.M- 
99,  pla.  3  and  4.    Waah.,  1888. 

Contributions  to  Invertebrate  Pa- 
leontology No.  2.  Cretaceous  fossils  of 
the  western  states  and  territories. 

Twelfth  Ann.  Bep.  U.  8.  QeoLand  Geogr.  Snr. 
Terr.,  Hayden,  for  1878,  part  1,  pp.  6-«9,  pla.  Il- 
ls. Waah.,  1883.  (Fl.  18,  iUnrtrationa  of  aoma 
of  the  apedee  deacrihed  by  Dr.  B.  F.  Shumard  In 
Trana.  St.  Lonia  Acad.  Sd.,  toI.  1,  pp.  690-610). 

Contributions  to  Invertebrate  Pa- 
leontology No.  5.  Triassic  fossils  of 
southeastern  Idaho. 


White,  C.  A.— Continued. 

Twelfth  Ann.  Bep.  U.  B.  GeoL  Sar.  Terr.,  Hay- 
den, for  1878,  part  1,  pp.  106-118,  pla.  31  and  82. 
Waah.,  18ti0. 

—  A  review  of  the  non-marine  fossil 
mollusca  of  North  America. 

Third  Ann.  Bep.  U.  S.  OeoL  Sur.,  pp.  403-660 
pla.  1-32.    Wash.,  1883. 

—  Descripcion  de  un  gran  fosil  gastero- 
podo  del  Estado  de  Pueblo,  Mexico. 

La  Natnraleaa,  tomo  6,  pp.  219-221.    Kezico, 

1884. 

A  review  of  the  fossil  oetreidsB  of 

North  America,  and  a  comparison  of 

the  fossil  with  the  living  forms.    With 

appendices  by  Prof.  Angelo  HeOprin 

and  Mr.  John  A.  Ryder. 

Fourth  Ann.  Bep.  U.  S.  GeoL  Bar.,  pp.  218- 
480,  pla.  84-82.    Waah.,  1884. 

-^— -  On  Mesozoic  fossils. 

BnU.  TJ.  8.  Geol.  8ar.  No.  4,  pp.  1-86  (89-U4), 
pl8.1-«.    Waah.,  1884. 

Part  1.  Deacriptlon  of  certain  aberrant  fonna  of 
the  OhamidfD  fh>m  the  Gretaceona  rooka  of  Tasaa. 

Part  2.  On  a  email  ooUeotion  of  Meeoxoic  fmillii 
collected  in  Alaaka  by  Mr.  W.  H.  Dall,  of  the 
United  Statea  Ooaat  Surrey. 

Part  8.  On  the  Nautiloid  genua  BncUmatooaraa 
Hyatt,  and  a  deacriptlon  of  the  type  apeclea. 

On  new  Cretaceous  fossils  from  Cal- 
ifornia. 

BulL  U.  8.  Oeol.  Sur.,  toI.  3,  No.  22,  pp.  1-26 
(848-373)  pla.  1-6.    Waah.,  1886. 

-«^  Remarks  upon  certain  California 
fossils  which  have  been  identified  with 
eastern  species. 

BnlL  U.  B.  Oeol.  Bur.  No.  16,  pp.  27-81.  Waalu, 
1886. 

—  On  the  fresh  water  invertebrates  of 
the  North  American  Jurassic. 

Bull.  U.  S.  GeoL  Sur.,  vol.  4,  No.  29,  pp.  1-41 
(689-726)  [9]  pla.  1-4.    Waah.,  1886. 

—  On  new  generic  forms  of  Cretaceous 
mollusca  and  their  relation  to  other 
forms. 

Proo.  Acad.  Nat.  ScL,  Phila.,  toL  [39],  pp.  32- 
87,  pla.  2.    Phila.,  1887. 

.—  On  invertebrate  fossils  from  the  Pa- 
cific coast. 

Bull.  U.  8.  Geol.  Sur.  No.  61,  pp.  1-102  (432- 
632),  pla.  1-14.    Waah.,  1889. 

Part  1.  New  foaall  molloaca  from  the  Ohlco-Tejon 
aeriee  of  California,  pp.  11-27. 

Part  2.  EqniTalenta  of  the  Chico-T^on  aeriea  in 
Oregon  and  Waahington,  pp.  28-32. 

Part  3.  Gretaceona  foaalla  from  Yanoouver  laland 
region,  pp.  36-48. 

Part  4.  MoUuacan  fauna  of  the  Puget  group,  i^ 
49-43. 

Part  6.  HeeoEoio  molluaea  from  the  aouthem 
coast  of  the  Alaakan  penlnanla,  pp.  64-70. 
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White,  C.  A. — Continued. 

—  Bemarks  on  the  genus  Auoella,with 
especial  reference  to  its  occurrence  in 
California. 

Hon.  U.  8.  OeoL  Bar.  Na  18,  appendix  to  chapu 
^  pp.  226>232,  pta.  8  and  4.    Wash.,  1889. 

Whiteavea,  J.  F.  Notes  on  the  Creta- 
oeons  fossils  oolleoted  by  BIr.  James 
Richardson  at  Yanoonyer  and  the  ad- 
jacent islands. 

G«oL  Bur.  Oanad*  Bap.  Prog,  for  1878-74k  pp. 
S60L.268,  pU  1.    Montreal,  1874. 

—-  On  some  inTertebrates  from  the  coal- 
bearing  rocks  of  the  Qneen  Charlotte 
island,  oolleoted  by  Mr.  James  Richard- 
son, in  1872. 

Geol.  Sor.  Oaoada,  Mesosoic  foaslla,  toL  1,  pt.1, 
pp.  1-02,  pli.  1-10.    Montreal,  1878. 

Notes  on  some  of  the  fossils  oolleoted 

daring  the  expedition. 

Geol.  Sar.  Canada,  Bep.  Prog,  for  1876-78,  ap- 
pendix 2,  pp.  96-108.    Montreal,  1877. 

On  some  Jurassic  fossils  from  the 

coast  ranges  of  British  Columbia. 

Canadian  Nat  and  Oeol.,  rot  16  (8,  fid  ear.)  Ho^ 
7,  pp.  400-410.    Montreal,  1878. 

Notes  on  some  Jarassio  fossils  col- 
lected by  Mr.  G.  M.  Dawson  in  the 
coast  ranges  of  British  Columbia. 

GeoL  Sorr.  Canada,  Bep.  Prog.  1876-77,  pp.  180- 
159.    Montreal,  1878. 

On  the  fossils  of  the  Cretaceous  rooks 

of  Yancouyer  and  adjacent  islands  in 
the  Strait  of  Oeorgia. 

Geol.  Snr.  Canada.  Mesosolo  foasila,  toI.  1,  pt 
2,  pp.  93-190,  pla.  11-20.    Montreal,  1879. 

On  the  lower  Cretaceous  rooks  of 

British  Columbia. 

Proc.  and  Tranai  Boy.  Boo.,  Canada,  toI.  1,  for 
1888  and  1883,  aectlon  4,  pp.  81-86  (8  wood  cuta). 
Montreal,  1883. 

—  On  the  fossils  of  the  coal-bearing  de- 
posits of  the  Queen  Charlotte  islands, 
collected  by  Dr.  G.  M.  Dawson  in  1878. 

GeoL  and  Nat  Hiat  8ar.  of  Canada.  Maaoioic 
foaOa,  Tcd.  1,  pt  8,  pp.  191-262,  pla.  21-82.  Mon- 
treal, 1884. 

^—  Description  of  a  new  species  of  am- 
monite from  the  Cretaceous  rooks  of 
Fort  St.  John,  on  Peaoe  riyer. 

Proc.  and  Trana.  Boy.  Soc,  Oaoadai  toL  S|  m> 
tloB4^pp.tW,a4i0l    MMktnal,  1886. 


Wliiteaves^  J.  P. — Continued. 

Note  on  a  udcapod  crustacean  from 

the  upper  Cretaceous  of  Highwood 
riyer.  Alberta. 

Proc.  and  Trana.  Boy.  Soc,  Canada,  toL  2,  aeo- 
tion  4»  pp.  237-838.    Montreal,  1885. 

Report  on  the  inyertebrata  of  the 

Laramie  and  Cretaceous  rocks  of  the 
yicinity  of  the  Bow  and  Belly  riyers 
and  adjacent  looalities  in  the  northwest 
territory. 

OeoL  and  Nat  Hlat  Snr.,  Canada.  Contrllm- 
tiona  to  Canadian  paleontology,  toL  1,  pt  1,  pp. 
1-89,  pla.  1-U.    Montreal,  1886. 

^-»  Notes  on  some  Mesozoio  fossils  from 
various  looalities  on  the  coast  of  British 
Columbia,  for  the  most  part  oolleoted 
by  Dr.  G.  M.  Diftwson  in  the  summer 
of  1885. 

GeoL  and  Nat  Hiat  Snr.,  of  Canada,  toL  U, 
(new  aerlea).  Ann.  Baport  for  1886,  pp.  108-114 
B.  App.  I  to  Dr.  G.  M.  Dawaon*a  report  on  a  geo- 
logical examination  of  the  northern  part  of  Ym- 
oonTer  laland  and  adjacent  ooaata. 

The  fossils  of  the  Triassio  rooks  of 

British  Columbia. 

On   some   Cretaceous   fossils  from 

Britsh  Columbia,  the  northwest  terri- 
tory, and  Manitoba. 

Cont  to  Canadian  Paleont,  Noa.8,4.  ToL  1, 
pt  2,  pp.  91-196,  pla.  12-26.    Montreal,  1888. 

WMtfield,  R.  p.  Descriptions  of  new 
fossils. 

Bep.  Beo.  Black  hllla  of  Dakota,  Ludlow,  pp. 
103-104,  pLl.    Washington,  1876. 

— —  Descriptions  of  new  species  of  fossils. 

Bep.  Bee.  Carroll,  Montana  Terr.,  on  the  npper 

Miaaonri,  to  the  Yellowstone  National  Park,  and 

retom,  made  in  the  summer  of  1876,  by  William 

Lndlow,  pp.  141-145,  pla.  1-2.    Wash.,  1876. 

—  Preliminary  report  on  the  paleont- 
ology of  the  Black  hills. 

U.S.  Gaogr.  and  Oeol.  Snr.  Booky  Mt  region. 
J.  W.  Powell,  pp.  49.    Wash.,  1877. 

—  Paleontology  of  the  Black  hills  of 
Dakota. 

Beport  on  the  geology  and  resooroea  of  the 
Black  hilla  of  Dakota. 

U.  8.  Geogr.  and  OeoL  Surrey  Bocky  Mt  region. 
J.  W.  Powell,  pp.  326-468,  pis.  1-16.    Wash.,  1880. 

— —  Brachiopoda  and  lamellibianchiata 
of  the  Baritan  days  and  greensand 
marls  of  New  Jersey. 

Mon.  U.  8L  QaoL  Snr.,  toL  %  ppw  V^  sod 
Wa64» pla.  1-88.    Waah^iaaS^ 


Pj^RT  II. 

lilST    OF    FOSSILa 


Aon  («ib.  gea.  Gny )  Meek.    (187B. ) 


U.  &  QmL  8ar.  T«r.,  toL  %  p.  78.  WaA^ 
187iw    T.ILJfaek. 

▲oalla  (nib.  gem  Held.)  Keek.    (187a) 

Sap.  XT.  8.  Gaol.  Snr.  Tarr.,  toL  9,  p.  088.  WaalL, 
18761    KKMaak. 

— ^  (Heldeman)  White.    (1878.) 

BalL  U.  &  GaoL  and  Oaogr.  Bar,  Tair.,  vvL  4^ 
Ho.  Sk  p.  714.    Waah.,lB78.    a  A.  Wblta. 

— *  haWfinianl  n.  a.    White.    ( 1878. ) 

Boll.  V.  fl.  QaoL  And  Oaogr.  Snr.  Tarr.,  voL  4, 
Ho,  Sk  9.  714.    WaA.,1678.    a  A.  Whita. 

Totmatloii:  Oretacaou. 

Loeatton:  Yallay  of  Baar  tirar,  naar  lis  oon- 
flnanoa  wltb  telplmr  craak,  Wjoming. 

haldemani  White.    (1879.) 

Vaffanth  Ann.  Bap.  U.  8.  Gaol,  and  Gaogr.  Snr. 

Tarr.,  p.  843.    Waah.,  1879.    a  A.  WU^ 
Vonnatioii:  Oratacaona. 
Looatfon:  Naar  MaUla  alatkm,  WyamiBg. 

— >lui]danMn1  White.    (1888.) 

TiaaMth  Abb.  Bap^  V,  &  Gaal.  and  Gaogr.  Bar. 

Tecr.,  pt  1,  p.  84,  pi.  80^  flgi.  9a,  h,     Waah., 

I88S.    aA.Whlta. 
VtonnattoD:  Cretaoaotia. 

sp.  nndet.    Whiteayes.    (1885.) 

GaoL  and  Nat.  Hiat.  Snr.  Can.;  Gont  Oul 
Paiaant.,  vol.  1,  pt  1,  p.  18.  Moutraal,  188S. 
J.  W.  Whttaatraa. 

Voonatlon:  Cratacaons. 

Location:  North  or  aacond  branch  of  tl^a  Milk 
ilTer,  Canada. 

Aoerviclaoea  ^.  g.    O.  A  H.    (1860.) 

Jew.  Acad.  Nat.  floL,  Phil*.,  vol.  4, 2d.  ear.,  1868- 
1860,  pu  403.    Fhila.,  1866-1860.    Gabb  A  Horn. 

▼ennictdazls  n.  s.  G.  A  H.     (1860.) 

Jour.  Acad.  NiMt.  ScL,  PblU.,  toI.  4,  Sd.  aar.,  1868- 
1866^  p.  408,  pi.  69,  4g8.  42-44.  PhUa.,  1858- 
1880.    <Sa|M>Aaom, 

Formation:  Cretacaona. 

I#caliaB:  Naar  Mnllka  hfll,  K0W  Jcaaaj. 

AcOa  (sub.  gen.  H.  A  A.  Ad.)  Meek. 
(1876.) 
Bap.  v.  fl.  GaoL  Bar.  Tarr.,  toL  9,  p.  96.    Wash., 
18T8.    F.  B.l[aak. 

(Each.)  Qabb.     (1869.) 

GaoL  Snr.    OaL  Paleont.,  vol.  2.    Phila.,  1869. 
W.  II.  Gabb. 


Aonuea— Continved. 

— — oooidentalle  (M.  A  H.)    Meek. 

(1876.) 
Bap^  U.  &  GaoL  Snr.  Tair.,  toL  9,  pp.  296-296, 

pL  18,  flga.  So,  b.    Waah.,  1876.    F.  B.  Maak. 
Vtematian:  Cratacaona. 
Location:  Cheyanna  rlTar,  naartha  Black  hllla. 

?  papillata  (M.  A;H.)  Meek.  (1876.) 

Bap.  U.  8.  GaoL  Sor.  Tarr.,  toL  9,  pp.  296-297, 
pL  31,  flga.  4a,  b.    Wash.,  1876.      F.  B.  tfaek. 
FonnAtion:  Cratacaona. 
Looation:  Fox  hilU,  Dakota. 

?  parra  (M.  db H.)  Meek.    (1876.) 

Bap.  U.  8.  Gaol.  Sor.  Terr.,  toL  9,  p.  296,  pL  18, 
flga.  lo-e,  and  fig.  2.  Waah.,  1876.  F.B.Maak. 

Formation:  Cratacaona. 

Looalioa :  On  aithar  tha  Tallowatona  or  tiM  Chey- 
enne riTer. 

•- —  ?  tejoneneie  n.  8*  Gabb.    (1869,) 

GeoL  Snr.  Cal.  PaleonL,  toL  2,  pp.  172-173,  pL 

28,  fig.  66.    Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretacaona. 
Loeation:  T^on,  Oal. 

8p.  nndet.    Wbiteayes.    (1879.) 

GeoL  Snr.  Can.;  Mee.  Fom.  vol.  1,  pt.  2,  pp.  130- 
131,  pi.  16,  figs.  6,  6a.  Montreal,  1879.  J.  F. 
WbltaaTaa. 

Fonnation:  Cratacaons. 

ILocaUon:  Nanaimo  river,  two  milaa  and  a  quar* 
tar  up,  YancouTer  island. 

Aoioohordicerae  n.  g.  Hyatt.    (1877.) 

Bap.  GeoL  ExpL  40th  Paralle],  toL  4,  pt  1, 
p.  124.    Waah.,  ISH.    Alphens  Hyatt. 

X?)  oarlottenee  n.  s.    Whiteavee. 

(1889.) 

Geol.  and  Nat.  Hist  Snr.  Can.;  Cont  Can.  Pla- 
leont,  Tol.  1,  pt  2,  pp.  141-1^  pi.  19,  fig.  L 
Montreal,  1869.    J.  F.  Whltaarea. 

Fonnation:  Triassic. 

Location:  ^onston  Stewart  channel,  Q.  C  L 

fayattl  n.  8.  Meek.    (1877.) 

Bep.  Geol.  KxpL  40th  Parallel,  toI.  4,  pt  .1,  pp. 
124-126,  pl.  11,  figs.  6,  6a.  Waah.,  1877.  F.  B. 
Meek. 

Formation:  Triaaric 

Location:  |(ew  Pass,  Deaatoya  mountaina,  Ne- 
vada. 

Acr<^oara8  (Beok)  Meek.    (1876.) 

Bep.  U.  8.  GeoL  Snr.,  Terr.,  vol.  9.,  p,  643 
Wash.,  1876.    F.  B.  Maak. 
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AcrolozuB — Continaed. 

minutus  (M.  &  H.)  Meek.    (1876.) 

Bep.  L'.  S.  Qeol.  Sur.  Tut.,  vol.  9,  pp.  64^-644, 

pi.  40,  fig.  10.    Wash.,  1876.    F.  B.  Meek. 
Formation  :  Probably  lower  Eocene  (CreUceoiu). 
Location  :  Three  miles  below  Fort  Union. 

minutUB  (M.  Sl  H.)  White.    (1883.) 


Twelfth  Ann.  Bep.  U.  8.  Oeol.  and  Oeogr.  Sar. 
Tetr.,  pt.  1,  p.  83.    Wa«h.,  1888.    0.  A.  White. 

Formation :  Gretaceooa. 

Location :  Near  Fort  Union,  in  the  apper  Mis- 
souri river  region. 

minutus  (M.  Sl H.)  White.    (1883.) 

Third  Ann.  Bep.  U.  S.  Geol.  Snr.,  p.  45^  pL  84^ 

fig.  27.    Wash.,  1888.    0.  A.  Whlta. 
Formation :  Oretaceooi. 
Location:  Near  Fort  Union. 

minutus  (M.  &  H.)  Whiteavee. 

(1885.) 

Ctool.   and  Nat  Hist.   Snr.   Can.;   Oont   Oan. 

Paleont,  toI.  1,  pt  1,  p.  17.    Montreal,  1880. 

J.  F.  WhiteaTes. 
Formation :  Oretaceons. 
Location :  North  or  Second  branch  of  the  Milk 

riTer ;  Gooseberry  canyon,  St  Mary  river,  and 

Old  Man  river,  two  miles  above  Bye  Grass  flat ; 

Pincher  creek,  Canada. 

•»—  radiatulus  n.  s.  Whites ves.  (1885.) 

Geol.  and  Nat  Hist  Snr.  Oan. ;  Cont  Can.  Pa- 
leont,  vol.  I,  pt  1,  p.  17,  pi.  8,  figs.  1,  la.  Mon- 
treal, 1886.    J.  F.  Whiteavee. 

Formation :  Oretaceoiis. 

Location :  Month  of  Blind  Man  river,  township 
39,  range  27,  west  of  4th  principal  meridian, 
Canada. 

Acrosmllia  (snb.  gen.  d'Orb.)    Gabb. 

(1864.) 

Geol.  Sar.  Cal.  Paleont,  vol.  1,  p.  207.  Phlla., 
1864.     W.  M.  Gabb. 

Actaeon  (Mont.)  Conrad.    (1860.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  vol.  4,  2d  ser., 
1868-1860,  p.  207.  Phila.,  1868-1860.  T.  A. 
Conrad. 

— — attenuatus  (  M.  &  H.  )    Meek. 
(1876.) 

Bep.  U.  S.  Geol.  Bar.  Terr.,  voL  9,  pp.  281-282, 
pi.  19,  figs.  17,  a,  b.    Wash.,  1876.    F.  B.  Meek. 

Formation :  Oretaceons. 

Location :  Yellowstone  river,  160  miles  Arom  Its 
month. 

~—  attenuatus  (M.  &  H.)  Whiteayes. 

(1885.) 

GeoL  and  Nat  Hist  Snr.,  Can.;  Cont  Oan.  Pa- 
leont, vol.  l,ptl,  p.  46.  Montreal,  1885.  J.  F. 
Whiteaves. 

Fbrmation :  Oretaceons. 

Location :  Old  Wives  creek,  township  10,  range 
11  west  of  8d  principal  meridian,  Oanada. 

ooncinnus  n.  8.     H.  db  M.     (1854.) 

Mem.  Am.  Acad.  Arts  and  Sci.,  vol.  6,  n.  s.,  p.  890, 
pi.  3,  flgrs.  4»-d.  Cambridge  and  Boston,  1866. 
Hall  ft  Meek. 

Formation :  Oretaceons. 

Location :  Sage  creek ;  Great  Bend  of  the  Missouri. 


Aotaeon — Continaed. 

oretacea  n.  8.  Gabb.    (1861.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1861,  pp.  818-319. 

Phila.,  1862.    Wm.M.6abb. 
Formation :  Oretaceons. 
Location :  Orooswicks,  New  Jersey. 

Impressus  n.  8.  Gabb.    (1864.) 

Geol.  Snr.  Cal.  Paleont,  vol.  1,  pp.  142-14S,  pL 

21,flg.  106.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location :  North  fork  of  Cottonwood  creek.  Oil. 

Inomatus  n.  6.  White.    ( 1889. ) 

BnIL  U.  8.  Geol.  Snr.  No.  61,  pp.  16-16»  pL  4^ 

flgs.  16-18.    Wash.,  1889.    0.  A.  White. 
Formation :  Oretaceons. 
Location :  Near  Pence's  ranch,  Butte  county,  Cal. 

Intercalaxls  n.  8.  Meek.    (1876.) 

Bep.  Expl.  Exped.  Santa  F4,  New  Mexico,  to 
Junction  of  Grand  and  Green  rivexa,  Macomb^ 
p.  129,  pi.  2.  figs,  4a-e.  Wash.,  1876.  F.B.Meek. 

Formation :  Oretaceons. 

Location :  Bio  de  la  Plata. 

modioellus  n.  8.  Conrad.    (1860.) 

Jour.    Acad.   Nat  ScL,  Phlla.,  voL  4,  2d  aer., 

1868-1860,  p.  287.    Phila.,  1868-1860.     T.  A. 

Conrad. 
Fbrmation :  Cretaceous. 
Location  :  Tippah  county,  Mlsa. 

ovoidea  n.  8.  Gabb.    (1861  ) 

Proc.  Acad.  Nat  Sci.,  Phila.  for  1861,  p.  819. 

Phlla.,  1862.    Wm.  M.  Gabb. 
Formation:  Cretaceous. 
Location  :  Croeswicks,  New  Jers^. 

subellipticus  n.  8.  M.  &  H.    (1876.) 

Proc.  Acad.  Nat  Sci.,  Phlla.  for  1866>  pp.  68^64. 

Phlla.,  1867.    Meek  ft  Hayden. 
Formation :  Cretaceous. 
Location:  Crow  creek,  near  Black  Hills,  Nebradta. 

— —  subelllptious   (M.    &   H.)    Meek. 
(1876.) 

Bep.  U.  8.  GeoL  Snr.  Terr.,  vol.  9,  pp.  280-281, 
pi.  19,  fig.  16.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Crow  creek,  near  the  Black  hlUs^ 
Dakota. 

woosteri  n.  8.  White.    (1879.) 

lleventii  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  SuT. 

Terr.,  p.  184.    Wash.,  1879.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Mouth  of  Saint  Yzalna  creek,  Colorado. 

. woosteri  White.    (1879. ) 

Eleventh  Ann.  Bep.  U.  S.  GeoL  and  Geogr.  Snr. 

Terr.,  p.  226.    Wash.,  1879,    0.  A.  White. 
Formation:  Cretaceout. 
Location:   Near  White   river    Indian  Agency, 

Colorado. 

woosteri  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  6.  GeoL  and  Geogr.  Sur. 

Terr.,  p.  304,  pi.  7.  flgs.  9a,  e.    Wash.,  1879. 

0.  A.  White. 
Formation:  Chretaceous. 
Location:  Near  the  confluence  of  the  Saint  Yralna 

and   South   Platte  rivers,  northern    Colorado. 

Also,  ft-om  Bio  San  Juan,  southwestern  Colorada 
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Aoteeon — Continned. 

8p.  nndet.  Whiteayes.    (1876. ) 

6«o].   But.  Oan.;  Mea.  Foai.  rol.  1,  pt  1,  p.  03. 

Kontreal,  1876.    J.  F.  WhiteaTU.     ' 
Formation:  CreUtceoas. 
Location:  Queen  Charlotte  island. 

ActasoneUa  (d'Orb.)  Gabb.    (1860.) 

OmL  Sot.  OaL,  Paleont,  toI.  2,  p.  ITS.  PhilA., 
18r9.    W.  M.  Gabb. 

^—  doliom  n.  g.  Roemer.    (1849.) 

Texaa,  p.  411.    Bonn,  1849.    F.  Boemer. 
Formation:  Gretaceou. 
Lotttton :  Fradericluliarg,  Texaa. 

doliiim  Roemer.    (1852.) 

Die  Kreide  von  Texas,  p.  48,  Taf.  4,  flg.  4.  Boim, 

1868.    F.  Boemer. 
Fonnatlon :  Gretaceona. 
Location :  Fredericksburg,  Tesaa. 

ovUbmiiB  n.  b.  0Mb,    (1869.) 

QeoL  Bar.  GaL,  Paleont.,  toI.  S,  p.  178,  pL  S8, 

flg.  68.    Phila.,1869.    W.  M.  Gabb. 
Formation :  Oretacaons. 
Location :  Cottonwood  creek,  Shasta  county,  GaL 

Aotasonlna  (IVOTb.)  Gabb.    (1860.) 

Jonr.  Acad.  Nat  ScL,  Fhlla.,  toL  4, 2d.  ler.,  186&- 
18aQ,p.899.    Fhila.,  1868-1880.    Wni.M.Gabb. 

bipUoata  (M.  &  H.  sp. )  Gabb.  (1860. ) 

Proe.  Acad.  Nat.  Bd.,  Phila.  for  1660,  p.  98,  pi.  S, 

flg.  18.    Wm.  M.  Gabb. 
Formation:  Gretaceoiia. 
Location:  Burlington  county,  New  Jersey. 
(b  Acteon  biplicaU  H.  A  H.) 

califomica  n.  8.  Gabb.    (1864.) 

GeoL  Bar.  Gal.,  Paleont.,  toI.  1,  p.  114,  pL  19, 
flg.  68.    Phila.,  1864.     W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Northeast  of  Hartines;  two  mllee  north 
of  Benicia;  eight  miles  north  of  Yreka,  Gal. 

— —  naticoldea  n.  0.  Gabb.    ( 1860. ) 

Jour.  Acad.  Nat  Bel.,  Phila.,  toI.  4,  2d  ser.,  1868- 
1860,  p.  299,  pL  48,  flg.  2.  Phila.,  1868-1860. 
Wm.  M.  Gabb. 

Formation:  Gretaoeoua. 

Location:  Burlington  eonn^,  and  Mulllca  Hill, 
New  Jersey. 

-»-  proaooheila  n.  s.  White.    ( 1879. ) 

Meventh  Ann.  Bep.  U.  8.  OeoL  and  Geogr.  Bux» 

Terr.,  p.  184.    Wash.,  1878.    a  A.  White. 
Formation:  Gretaceoui. 
Location:  Month  of  Baint  Yrains  ersek,  Golocado. 

proaocheUa  White.    (1879.) 

Xlerenth  Ann.  Bep.  U.  8.  Oeol.  and  Geogr.  Box. 

Terr.,  p.  800^  pL  7,  flgs.  10a,6.     Waah.,  1879. 

0.  A.  White. 
Formation:  Gretaoeoua. 
Location :  Gonfluenoe  of  the  Saint  Yrains  and  South 

nalte  rlTen^  northern  Colorado. 

—  f  pupoidea  n.  b.  Gabb.    1864. 

GmL  Bur.  GaL,  Paleont.,  toI.  1,  pp.  113-114,  pi.  19, 
flg.  67.    Pblla.,  1864.    W.  M.  Gabb. 

Fonnation:  Oretaceoua. 

Location:  North  fork  of  Cottonwood  creek,  Shasta 
county,  GaL 


Actaeonina— Con  tinned. 
pupoidea  Gabb.    (1869.) 

Geol.  Sur.  Cal..  Paleont,  vol.  2,  p.  178,  pL  28, 

flg.  67.    Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Cottonwood  creek,  Cbil. 

(f)  ap.  nndet.  Whiteavee.    (1874.) 

Gaol.  Bur.  Canada;  Bep.  Prog,  for  1873-74,  p.  262. 

Montreal,  1874.    J.  F.  WhiteaTea. 
Formation:  Cretaceous. 
Location:  Nanaimo  riTcr,  YancouTcr  Island,  two 

and  one>haIf  and  two  and  one-fourth  mllec  up. 

sp.  nndet.    (1876.) 

Qtol  Burr.  Can.;  Mea.  Fosa.  iroL  1,  pt  1,  p.  68. 

Montreal,  1876.    J.  F.  WhlteaTea. 
Formation:  Cretaceona. 
Location:  Queen  Charlotte  ««i*w«iT 

Aoteoxi(SoUdiila)atteimutan.B.  M.&  H. 

(1858.) 

Proc.  Acad.  Nat  Set,  Phila.  for  1868,  p.  64.  Phila., 

1869.    MeekAHayden. 
Formation:  Gretaoeoua. 
Location:  Yellowstone  rirer 

Aotinoceraxniia    n.    snb.    gen.    Meek. 

(1864.) 

Check  list  Inrert  Foes.  N.  Am.  Oret  and  Jur. 
Bmithson.  Misc.  CoU.,  toL  7,  No.  177,  p.  82. 
Wash.,  1864.    F.B.Meek. 

Aotlnophoma  n.  Bnb.  gen.  Meek.  (1864.) 

Am.  Jour.  Sci.,  2d.  ser.,  vol.  37,  p.  218.  New  Ha> 
Ten,  1864.    F.  B.  Meek. 

Admete  (MoUer)  White.    (1876.) 

Bep.  Geogr.  and  Geol.  Expl.  and  Bur.  west  of 
100th  meridian,  toI.  4,  pt  1,  p.  198.  Wash., 
1876.    C.  A.  White. 

— —  ?  gregarla  n.  s.  Meek.     (1873.) 

Sixth  Ann.  Bep.  U.   S.  Geol.  and  Geogr.   Bur. 
Terr.,  p.  601-^02.     Wash.,  1873.     F.  Bw  Meek. 
Formation:  Cretaceous. 
Location:  Coalville,  Utah. 

--.—  ?  rhomboides  n.  8.  Meek.    (1873.) 

Sixth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.   Bur. 

Terr.,  p.  601.    Wnsh.,  1873.    F.  B.  Meek. 
Formation:  Cretaoeousi 
Location:  Coalville,  Utah. 

»—  ?  aubfuaiformia  n.  a.  Meek.  (1873. ) 
Sixth  Ann.  Bep.  U.  S.  GeoL  and  Geogr.   Bur. 

Terr.,  p.  602.    Wash.,  1878.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Coalville,  Utah. 

»—  (Admetopais)  gregarla  (Meek) 
White.    (1875.) 

Bep.  Geogr.  and  Gtool.  Expl.  and  Bur.  west  of 
100th  meridian,  vol.  4,  pt  l,pp.  198-199,  pi.  18, 
flgs.  6a,  b.    Wash.,  1876.    G.  A.  White. 

Formation:  Cretaceous. 

Location:  North  fork  of  Yirgin  river,  Utah. 

Admetopsia  (snb.  gen.  Meek)  White. 
(1875.) 

Bep.  Geogr.  and  Geol.  Expl.  and  Bur.  wast  of 
100th  mcridiliD,  vol.  4,  pt  1,  p.  198.  Wash., 
1875.    C.  A.  White. 


26 


NORTH  AMERICAN  MESOZOIC  INVERTEBRATA. 


[BUtklO^ 


AdmetopflU — Continued. 

gregazia  (Meek)  White.    (1979.) 

^eTMBth  Ann.  Rep.  U.  S.  0«ol.  »nd  Geogr.  Bur. 
Terr.,  p.  238.    Wash.,  1879.    a  A.  White. 

Formation:  Oretaoeons. 

Location:  OoalTiU«k  Utah. 

-^  rbomboides  (Meek)  White.    (1879.) 

SldTentb  Ann.  B«p.  U.  S.  Geol.  and  G«ogr.  Sur. 

Terr.,  p.  238.    Wash.,  1879.    0.  A.  Whita. 
Formation:  Cretaceoui. 
Location:  OoalriUe,  Utah. 

rhomboideB  (Meek)  White.   (1979.) 

Sl«v«nth  Ann.  Bep.  U.  3.  G«ol.  and  Gaogr.  Sur. 

Terr.,  pp.  tl7-418,  pL  9,  tg^  9m,h.    Wadi., 

1878.    G.  A.  White. 
Formation:  OrataoeonB. 
Location:  CoalTiUei  Utah. 

subfosifonniB  (Meek)  White.  (1879.) 

KieTtDdi  Ann.  Bep.  U.  S.  GeoL  and  Gaogr.  flnr. 

Terr.,  p.  238.    Wash.,  1878.    0.  A.  Whttt. 
ITonnation:  Cretaceout. 
Location:  CoalTille,  Utah. 

BubfiiBlfonniB  (Meek)White.  (1879.) 

EleTenth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 

Terr.,  vp.  319-818,  pL  9,  flg.  To.    Waah.,  IttlB. 

a  A.  White. 
Formation:  Oretaceona. 
Location:  OoalTille,  Utah. 

2lnona  n.  g.  Connd.    (1870.) 

Am.  Joor.  Oonoh.,  toI.  6;  Phila.,  1870^  1871,  p. 
7i.  ?hlla.,  1871.  T.  A.Gonnd. 

— «- enfalensU  Conrad.    (1870.) 

Am.  Jonr.  Gonch.,  toL  6,  Fhila.,  1870^  IfTl,  p. 

74.    Fhlla.,  1871.    T.  A.  Gonrad. 
Honnation:  Oretaceona. 

enfotdenaiB  (Con.)  Whitfield.  (1884.) 

ICon.  U.  a  GeoL  Sor.,  toL  9,  pp.  168-189,  pUS8» 

flga.2,S.    Wadi.,1880.    B.  P.  Whitlleld. 
Formation:  Oretaceona. 
Laeation:  Haddonfleld,  N.  J. 

— —  papyrla  n.  8.  Conrad.    (1870.) 

Am.  Jonr.  Gonch.,  toI.  6,  Fhlla.,  1870,  1871,  p. 

74.    Fhila.,1870.    T.  A.  Gonrad. 
FoRnation:  Gretacaooa. 
Location:  Haddonfleld,  K.  J. 

papyzla  (Con.)  Whitfield.  (1884.) 

Mon.  U.  B.  GeoL  flnr.,  toL  9,  pp.  189-178^  pLlBi 

te.4.    Waah..  1886.    B.  P.  Whitflald. 
Fonnation:  Oretaceona. 
Location:  Haddonfleld,  H.  J. 

2lora  n.  g.  Conrad.    (1870.) 

Am.  Jov.  Gpncb.,  toL  8^  Fhlla.,  U79^  ISH,  f. 
72.    Fhila.,  1871.    T.  A.  Gonrad. 

— —  oretaoea  n.  b.  Conrad.    (1870.) 

Am.  Jonr.  Goneh.,  toI.  8,  Fhila.,  1870,  1871,  p. 

72.  pi.  S,  •«.  8.    Fhila.,  1871.    T.  A.  Gonrad. 
Formation:  Cretaceons. 
Location:  Haddoolleld,  N.  J. 

«--^  oretaoaa  (Con. )  Whitfield.     (1884.) 

Mon.  U.  &  Qeol.  Snr.,  toI.  9,  pp.  167-168t  pL  23, 
23,  figs.  16, 17.    Wash.,  1886.    B.  P.  Whltiield. 
Formation:  Oretaceona. 
Location:  Haddonfleld,  N.  J. 


2lora— Continued. 

—  n.  g.  Conrad.    (1870.) 

Am.  Jonr.  Gonch.,  toL  6,  Fhlla.,  1870, 1871,  p.  72. 
Fhila.,  1872.  T.  A.  Gonrad. 

Afer  n.  sab.  gen.  Conrad.    (1858.) 

Jonr.  Acad.  Nat.  Sd.,  Fhila.,  toI.  S,  2d  ear.,  1866- 
1868,  p.  338.    Fhila.,  1856-1868.    T.  A.  Gonrad. 

Aguilexla  n.  g.  White.    (1887.) 

Ftac.  Acad.  Nat  Set.,  Fhila.,  pt.  1,  for  1887,  ppw 
86-«T.    Fhila.,  1887.    G.  A.  White. 

cumminaL  n.  B.    White.    (1887.) 

Ftoo.  Acad.  HtJL  BeL,  Fhila.,  pt.  1,  for  1887,  p.  87, 

Id.  2,  flgi.  1-8.    Fhlla.,  ljB87.    a  A.  White. 
Formation:  CretaceonB. 
Location :  Fonr  milee  ionth  of  IjeviariUa^  Tezaa. 

Akera  (Mnller)  Whitfield.    (1877. ) 

U.  8.  Geogr.  and  Gool.  Snr.  Bocky  Ht  region. 
F^ellm.  Bep.  Faleont,  BUok  hlUa,  p.  S8.  WMh., 
1877.    B.  P.  Whitflald. 

glana-ozyza  n.  a.  Whitfield.  (1877.) 

U.  8.  Geogr.  and  QeoL  Snr.  Bocky  Mt  mgloin. 

Prelim.  Bep.  Faleoot.  Black  hills,  pp.  38,  39. 

Waih.,1877.    B.  P.  Whitfield. 
Formation :  Oretaoeoui. 
Location :  On  the  Gheyaniia  rit«r,  near  French 

creek.  Black  1MU>,  Z>al(otyk 

— -  e^asa-oryaa  Whitfield.    (1880.) 

Bep.  GeoL  Black  hilla  of  Dakota,  pp.  437-488,  pL 
12,  fig,  26.    Waih.,1880.    B.  P.  Whitileld. 

Formation:  OretaceooB. 

Location :  On  the  Oheyama  ilvw,  near  Ftnndi 
creek.  Black  hilla,  Dakota. 

Alaba  (sab.  gen.  H.  A  A.  Ad.)  Meek. 
(1876.) 

Bap.  U.  B.  GeoL  Bar.  T«nr.,  toL  9,  p.  836. 
Wadi.,  1876.    F.  B.Meek. 

Alaamodonta  (sab.  gen.  Say)  Meek* 
(1876.) 

Bap.  U.B,  0aoL  fiw.Tter.,  rdL  9,  p.  US.  Waah., 
1876.    F.  B.Maek. 

Alcyonimn  ?  Morton.    (1839.) 

Jonr.  Acad.  Nat.  SoL,  Phllal,  toL  8^  lit  wr.  1827- 
1831,  p.  125.    Fhlla.,  1827-1831.    S.  G.  Korton. 
Oretaceona. 

Bis  Timber  creak,  Oioooealar  ooontj, 
Haw  Janej. 

?  Morton.    (1834.) 

Synop.  Org.  Bem.  Oret.  Gr.  U.  8.,  pu  81.    Fhlla., 

1834.    S.  G.  Morton. 
Formation :  Gretaceoaa. 
Location:  Atebam*. 

Aleoto  O.  &  H.    (1862.) 

Jonr.  Acad.  Kat  SoL,  Fhila.,  toL  6^  Sd  tar.,  1868, 
1863,  p.  172.    Fhila.,  1862, 1868.    GabbAHom. 

regularlB  n.  s.  G.  (St  H.    (1862. ) 

Jour.  Aoad.  Nat.  Sci.,  Fhila^  loL  6,  Sd  ear.,  1861^ 

1863,p.l72,[pLSl],flS.68.    Fhila.,  1888, 1888. 

Gabb  A  Horn. 
Formation:  Cretaoeoua, 
Location :  Now  Jereey. 
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Alaotryonia  (onb.  gen.  FiBohtt)  Mafttr. 
(tS76.) 

Jtep.  U.  8.  a«o].  Sot.  T«rr.,ToL  0,  p.  U.    Wash. 
U7«.    F.  B.MMk. 

A]ii>es  (9iib.  gen.  Conrad)  Heek.    (1876.) 

Bep.  U.  S.  G«ol.  Sar.  Terr.,  rol.  9,  p.  320.    WmIi., 
18T6.    W,  B.  KMk. 

AlveoUtes  (Lam. )  Morton.    ( 18S0. ) 

Am.  Jour.  €eL,  lit  ler.,  toI.  18,  p.  £48.    Vow 
0*^01,  isaa    S^O.Horton. 

—  cepnlaxlfl  n.  8.  Morton.    (1834.) 

^ynop.  Org.  Sem.  Gret  Or.  U.  S.,p.  80.    FhUa^ 

18M.    &0.  Morton. 
y«mfttion:  QvtMMin. 
Location :  ILpw  JwBtgr. 

— —  Bp.  nndet.  Morton.     (IM).) 

Am.  Joor.  Sci.,  1st   ler.,  toL  U,  p.  M&i    Vw 

ii»Tan,  1830.    S.  O.  Morton. 
Tonnation :  Toruginoaa  sand  (Oretacsoos). 
Location :  United  States. 

Amanropsia  (Mdrob)  Qabb.    (1864.) 
IBboL  Av.  CaL,  Pklfmit.,  toL  1,  p.  108.    Phil*., 
18H.    W.M.aalib. 

alreata  (Con.)  GMb,    (1864.) 

Oeol.  tor.  Oal.,PalMBt.,  ▼ol.l,  p.UQ,  pL19,  lltg. 

69,  plate  21,  fig.  111.    Pbila.,1864.   W.M.Gabl». 
Formstion :  Cretaoeoos. 
Location:  San  Diego;  Martlnei;  Olayton;  Oaflada 

de  loa  Alixos,  near  Fort  T^on;  Oony's,  toath 

or  Monnt  Diablo,  GaL 

oviformia  n.  6.  Gabb.     (1864.) 

Geol.  Snr.  Gal.,  Faleont,  toL  1,  pp.  109-110^  pL 
M,  Ag.  63.    mia.,  1864.    W.  M.  Gabb. 


Location :  Tuscan  Springs,  Tebama  coom^,  Oal. 

—  palndinaDformla  (EL,  A,  M.  sp.) 

Meek.    (1876.) 
Sep.  U.  fl.  OeoL  Sor.  Teir.,  toL  9,  pp>,  SlB^eif^ 
pl.)«,t^l6<H0.    WAA.,U»a.    J.B.XMk. 


Location:  Saga  creak  and  Oh«y«iiBailTer,  Dakota. 

-—  palndlnaBfoxmia  (  H.    AM.  sp.) 
Gabb.    (1876.) 
7k«e.  AenL  Vwt,  BcL,  FhOa^  Hor  181«,  p.  lOt. 

Phlla.,1876w    Wn.ll.aabb. 
FotmatioB :  OrsiacooBi. 
Location :  Haddonfleld,  N.  J. 

—  palndlnseformla  (H.  AM. op.)  Whit- 
Held.    (1^880.) 
Bsp.  OooL  WsMk  btUa  of  D»|E0ta»  pp.  481-488, 
pL  IS,  fig.  16.    Wash.,  1^0.    B.  ?.  Whitilald. 
Fomation:  Qrs^aoeons. 

Location :  On  tlie  Ohejenna  rfrer,  n«er  Box* 
•Ider  erode.  Black  bilU. 

-^  wifllmHita  a.  a.  WbiteaT<eB*    (1879. ) 

^••L  Snr.  Oan.;  Mea.  Foas.,  toL  1,  pt  8,  pp.  123, 
19i»pL16,flg.L    Montreal,  1879.    J.F.Whit- 


Loeadon :  Nanaimo  Htst,  two  and  •  bait  tnilea 
vp^  Yaaooavor  iafaMMl,  Snda  islands. 


Amanropsia— Continaed. 

«— -*teaiiiatriatan.s.WhiteaTee.  (1876.) 

4>aol.  Sur.  Oao.;  Mas.  Foas.,  voL  1,  pL  1,  pp.  48, 
49,  pi.  «,  Agi.  4,  4a.  Muntraal,  1876.  J.  F. 
WhtteaTes. 

Formation :  Oataoaons. 

Location :  Qaeen  Charlotte  istands. 

— ^  teuniatiiata   Whlteayes.    (1884.) 

GeoL  and  Nat  Hia  Snr.  Oan.;  Mes.  Foas.,  toI,  1, 

pt.  3,  p.  216,  pi.  88»  tg.  8.     Montraal,  1884. 

J.  F.  WhlteaTsa. 
FonBatioo:  Onstaoaooi^ 
Loeatkm :  Shingla  btj,  on  Horodigr  island ;  bay 

east  of  AlUford  baj;  Sonth  iilaod ;  aU  in  0kida- 

gata  inlet 

Ambonioardia  n.  g.  Whitfield.    (1885.) 

Mon.  U.  &  Geol.  Bar.,  toL  0,  pp.  M,  26.  Wash., 
188S.    B.P.  Whitfl^d. 

oookU  n.  8.  Whitfield.    (1885.) 

Mon.  U.  S.  Geol.  Snr.,  toL  9,  p.  26,  pL  2,  flga. 

11-14.    Wa4i.,  1886.    B.  P.  Whitltold. 
Formation:  Oetaoeooa. 
LocatloD :  Clays  at  Sayve  and  Fiaber's  banks  near 

Sayreriile,  N.  J.,  and  at  clay  banks  of  B.  N.  4 

H.  Vflblontine,  near  IVbodbcidge,  and  at  Bast 

Brunswick,  New  Jersey. 

Ammonoeratitea  [Lam.  f  ]  Morton. 
(1841.) 

Jonr.  Acad.  Nat  Sci.,  Phila.,  toI.  8,lBtser.,  1839- 
1842,  p.  212.    Phila.,  1839-1842.    S.  O.  Morton 

^mm^  oonraidi  n.  8.  Morton.    (1841.) 

Jonr.  Acad.  N*t  ScL,  FhU*.,  toL  8, 1st  ser.,  1839- 
1842,  pp.  212,  213,  pi.  IQ,  flg.  1.  Phila.,  183». 
1842.    S.  Q.  Morton. 

Formation:  Cretaceoos. 

Location :  Near  Ameytown,  New  JetMy. 

«—  oonradi  Morton.  (1841.) 

Proc  Acad.  Nat  ScL,  Phila.,  toL  1,  184^-1848^ 

p.  109.    PhiU.,  1843     a  Q.Morton. 
ForSMtlon:  Cretaceoos. 
Location :  Marl  pit  near  Amoytown,  New  Jersey. 

Ammonitea  abyaainna  n.  s.    Morton. 

(1841.) 
Jo«r.  Acad.  Nat  Sd.,  Phila.,  toL  8,  1st  sar., 

183»'1848,  p.  909,  pL  10,  flg.  4.    FhikL,  1839- 

1841    &0.  Morton. 
.Formation:  Cretaoeoos. 
Location:  Oreat  Bsnd    of   the  Mtasouri  rlTsr 

(Lat480  4^N.) 

«—  abyaainna  Morton.    (1841.) 

FMo.  AMd.  Nat  Sol.,  Phila.,  toL  1,  1841^1848 

p.  107.    Phila.,  1843.    S.  a.  Morton. 
Fonnation:  Cretaoeoos. 
Location :  Upper  Mlssoorl. 

—  acuto-carinatna  n.  s.  Bhnmard. 
(1853.) 

Bzpl.  BediiTer,  Loalslan«,by  B.  &Mlccyi  PP«  M^ 
810,  pi.  6,  ilg.  1.    Wash.,  1868.    B.  F.  Shwnard. 
Fonnation :  Cretaceoos. 
Location :  Cross  Timbers,  Texas. 
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Ammonitea — Continued. 

astieiianus    (d'Orb.)    Eiohwald. 

(1871.) 
Geog.   PaJeomti  Bemerk.   H»!b.  Mang.  Aleati- 

•Chen  iDMln.,  pp.  143-146,  Taf.  8»  flg.  S;  Taf. 

9,  flge.  1,  2.    St.  P«tenbnrg,  1871.    K.  Eich- 

wald. 
Formation :  Cretaceona. 
Location :  Cha«ik  island,  Tnknritmo  bay,  Alaaka. 

"—■  au8se[e]aniifi    (Haner)     Qabb. 

(1864.) 
OeoL  Snr.  Cal.,  Paleont,  rol.   1,  p.  2ft,  pi.  Z, 

flga.  16,17.    Phila.,  1864.    W.  M.  Oabli. 
Formation :  Triaasic. 

— ^  bamstoni  n.  8.  Meek.    (1859.) 

N.  W.  Terr.;  Rep.  Prog.  A«ln.  and  SaskatXzpL 
Sxped.  H.  T.  Hind,  p.  184,  pi.  1,  flgk  1-3. 
Toronto,  1869.    F.  B.  Meak. 

Formation:  Cretaceona. 

Location :  Talley  of  Mackenzie  rirer,  Oanada. 

batesU  n.  6.  Trask    (1855.) 

Froc.  Cal.  Acad.  Nat.  Sci.,  vol.  1,  let  eer.,  p.  40. 

San  Franciico,  1864-1866.    J.  B.  Traek. 
Formation :  Secondary  [CietaoeouiJ. 
Location:  Arbnckle'i  diggingi,  Shaeta  oonnty, 

Oal. 

—  batesU  (Trask)  Gkkbb.    (1864.) 

GaoL  Snr.  Oal.,  Paleont.,  toI.  1,  pp.  67-68,  pL 
13,  llgB.  16, 16a,  b.    Fhila.,  1864.    W.  H.  Gkkbb. 

Formation :  Cretaceona. 

Location:  Arbnckle'e  diggings,  Shasta  connty, 
Oal.;  North  fork  of  Cottonwood  creek,  Shasta 
oonnty;  Bald  hilla,  Shasta  connty;  Benicia, 
and  at  Onny*a,  aonth  of  Monnt  Diablo,  Gal. 

bateaii  (Trask).  Gabb.    (1869.) 

Geol.  Sor.  Cal.,  Paleont.,  roL  1,  p.  132,  pi.  20, 
flgi.  9,  0,  pi.  21,  figa.  10,  0,  b.  Phila.,  1868. 
W.  M.  Oabb. 

Formation:  Cretaceona. 

Location :  California. 

— -  belknapil  n.  8.  Marcoa.    (1858.) 

Geol.  N.  Am.,  p.  34,  pi.  2,  figs.  1,  a,  b,    Znrloh, 

1858.    Jnlee  Marcou. 
Formation:  Cretaceous. 
Location :  Near  Prraton,  Texas,  In  the  bed  of  a 

little  creek  flowing  into  Bed  riTer. 

biUlngai  n.  s.  Meek.    (1859.) 

K.  W.  Terr.;  Bep.  Prog.  Aarin.  and  Saskat  BxpL 
Sxped.  H.  T.  Hind,  pp.  184-186,  pi.  2,  figa. 
4-6.    Toronto,  1869.    F.  B.  Meek. 

Fonaation :  Cretaoeona.  ? 

Location :  Valley  of  Mackenxle*a  rirer,  Canada. 

*—  blllingalanaB  n.  s.  Gabb.     (1864.) 

Oeol.  Sur.  C«l.,  Paleont,  vol.  1,  pp.  26-37,  pL  6, 

fig.  20.    Phila,  1864.    W.  M.  Qabb. 
Fonnation:  Triaasic. 
Location  :  E.  Bange,  Hnmboldt,  Nerada. 

billingaianus  Gabb.     (1889.) 

Am.  Joor.  Conch.,  toI.  6,  Phila.,  1869,  1870, 
pp.  8-9,  pL  6|  fig.  8.  Phila.,  1870.  Wm.  M. 
Qabb. 


AmmoniteB— Continaed. 

biplez  f  (Sow.)  Grewingk.     (1850.) 

Yerhand.  der  Boaaiach.  Kalaer.  Mineral.  GeitalliL; 
Jahrg.  1848-1849,  pp.  346-347,  pi.  4,  figa.  i,  a,  d. 
St  Peterabnrg,  1850.    0.  Grewingk. 
Formation :  Jnraaaio. 

Location:  Katmai  bay,  aonth  ooaat  of  Alarin 
peninanla. 

blakel  n.  b.  Gabb.    (1864.) 

Geol.  Snr.  Oal.,  Paleont,  toI.  1,  pp.  24-26,  pi.  4^ 

figs.  14, 15.    Phila.,  1864.    W.  M.  Gabb. 
Formation :  Triaaaic 

-»—  borealis  n.  s.  Morton.    (1841.) 

Proc.  Acad.  Nat  Soi.,  Phila.,  toL  1, 1841-1848,  pb 

107.    Phila.,  1843.    S.  O.  Morton. 
Formation:  Cretaceona. 
Location :  Upper  Miaaonri. 

brazoenala  n.  8.  Shnmard.    (1869.) 

Trans.  Acad.  Sci.,  St.  Lonia,  toU  1,  1866-1860,  p. 

68i.    St  Looia,  1866-1860.    B.  F.  SlinmanL 
Formation :  Cretaceona. 
Location:  Shovel  creek,  near  Auitln;   Qrajaon 

and  Fannin  counties;  McLennan  county,  Texaf ; 

and  firom  the  Ticlnity  of  Fort  Waabita. 

brewerii  n.  b.  Gabb.    (1864.) 

Geol.  Snr.  Cal.,  Paleont,  toI.  1,  p.  62,  pL  10,  flg. 

7.    Phila.,  1864.    W.  M.  Gabb. 
Fonnation :  Cretaceona. 
Location :  North  fork  of  Cottonwood  creek,  Shaata 

connty  (Dir.  A). 

brewerii  Gabb.    (1869.) 

GeoL  Snr.  Cal.  Paleont,  toL  2,  pp.  180-181,  pL 
20,  flg.  6 ;  pL  19,  flga.  6a»  »,  6»  a.  Phila.,  1869. 
W.  M.  Gabb. 

Formation :  Cretaoeona 

Location :  Cottonwood  creek,  OaL 

brewerii  (Gabb)  WhiteayeB.  (1876.) 

Geol.  Snr.  Can.;  Mea.  Foaa.,  vol.  1,  pt  1,  pp.  21- 
24,  pi.  1,  flga.  2,  2a,  3,  8a.  Montreal,  1876.  J. 
F.  Whiteavea. 

Formation :  Cretaceona. 

Location :  Queen  Charlotte  ialand. 

carlottenaiBn.s.  Whiteaves.  (1876.) 

Geol.  Snrr.  Can. ;  Mea.  Foaa.,  toI.  1,  pt  1,  pp.  38-88, 
pU  6,  flg.  6,  p.  88.    Montreal,  1876.    J.  F.  Whit> 


Formation:  Oretaceona. 

Location :  Queen  Charlotte  iaianda. 

~oarteroiii(d'Orb.)  Eiohwald.  (1871.) 

Geog.  Paleont,  Bemerk.  Halb.  Mang.  alentiachan 
Inseln.  pp.  149-150,  Taf.  7,  flg.  6 ;  Taf.  10,  flga. 
1,  2.    St.  Petenbnrg,  1871.    E.  Eichwald. 

Fonnation :  Cretaceona. 

Location :  On  an  ialand  In  Kenai  bay,  Alaaka. 

—  oheyexmenaia  n.  s.  Owen.    (1853.) 

Bep.  Geol.  Sur.  Wia.,  Iowa,  Minn.,  pp.  57a-679^  pL 

7,  flg.  2.    Phila.,  1862.    D.D.OiPan. 
Formation :  Cretaceona. 
Location :  Fox  Hilla,  Nebraaka. 
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Ammonites — Continaed. 

chicoensiB  n.  s.    Trask.    (1856.) 

Proc  Gal.  Acad.  Nat  Sd. , toU  1,  let.  ed.,  p.  86,  pi.  S, 
figs.  1  and  la.    San  I'ranciflco,  1851-1857.    J.  B. 


Formation:  Upper  Eocene  [Cretaoeoni]. 
Location  :  Ohioo  creek,  OaL 

chicoensiB  (Trask)  Gabb.     (1864.) 

Geol.  Snr.  Qah,  Paleont.,  toI.  1,  pp.  68-69,  pL  18, 
figs.  17, 17a,  6.    Fhila.,186i.    W.M.Oabb. 

Formation:  Cretaceoiu. 

Location:  Ohico  creek.  Pence*!  and  Kelly's 
rancboe,  twelre  miles  north  of  OroTiUe,  Batte 
conntj,  Siaklyon  mountains,  Slskiyon  county ; 
Bancbo  de  San  Luis  Gonzaga,  Pacheco'i  paoi, 
Merced  county,  Gal. 

colfEudi  n.  B.  Gabb.    (1869.) 

Am.  Joor.  Gonch. ;  toI.  6,  Fbila. ,  1869-1870,  pp.  7-8, 
Id.  4,  fig.  8  [andToL4.pl.  16.]  Phi]a.,187a  Wm. 
M.Gabb. 

Fonnatioo :  JanMric 

Location:  Gat  of  the  Paoiflc  railroad,  station 
8777,  Seo.  63,  one  mile  west  of  the  town  of  Gol- 
fax ;  BobinBon*8  ferry,  on  the  Stanislaus  riTer, 
NeTada. 

oompleznBn.  8.  H.  &  M.    (1854.) 

Mem.  Am.  Acad.  Arts  and  Sci.,  toI.  6,n.s.pp.  %M, 

395,  pi.  4,  figs.  la--/.  Gambridge  and  Boston,  1886. 
Hall  A  Meek. 

Formation :  Gretaceous. 

Location :  Great  Bend  of  the  Missouri. 

—  complezua  ?    (H.  &   M.)    Gabb. 

(1864.) 

Oeol.  Sur.  GaL,  Paleont,  toL  1,  p.  69.      Phila., 

1864.    W.M.Gabb. 
Formation:  Gretaceous. 
Location:  FoIsom,GaL 

complezua(H.  &M.)  Meek.  (1876.) 

Hep.  U.  S.  Oeol.  Sur.  Terr. ;  rol.  9,  pp.  447-448,  pL 
S4,flg8.1aH;.    Wash.,  1876.    F.  B.  Meek. 

Formation :  Gretaceous. 

Location  :  Great  Bend  of  the  Missouri,  below  Wort 
PiefTS. 

—  complexos  yar.  suoiauiBiB  n.  yar. 
Meek.    (1861.) 

Proc  Acad.  Nat.  Bel.,  Phlla.,  fbr  1861,  p.  817. 

Phlla.,1862.    F.B.Meek. 
Formation :  Gretaceous. 
Location :  Sucia  island,  and  at  Komooks  on  yaa* 

coover  Island. 

complezua  ?  yar.  auolaenaia  Meek. 

(1876.) 
BulL  U.  S.  Geol.  and  Geogr.  Sur.  Terr.,  toI.  2, 
»o.4,pp.369-a70,pl.6,flg8.2,Si»^  Wash.,  1876. 
F.B.Meek. 
Formation:  Gretaceous. 

Location  :  Komooks  on  yancouTer  Island,  and 
Sucia  island. 

—  complezns  yar.  andssnoia  (Meek) 
Whiteayes.    (1879.) 

Geol.  Sor.Gan. ;  Mea.  Foss. ,  toI.  1,  pt.  2,  pp.  106-106. 

Montrsal,1879.    J.  F.  Whiteaves. 
Fonoation :  Gretaceous. 
Location:  Soda  islands;  Northwest  bay,  yan- 

oouTarlslaDd ;  Trent  rlTer,  yanoouTer  island. 


Ammonitea— CoDtinued. 

conradi  n.  8.  Morton.    (1834.) 

Syuop.  Org.  Bern.  Gret.Gr.U.  S.,  pp.  39-40,  pi.  16, 

flgii.1-3:  pi.  19, fig. 4.    Phlla.,  1834.    S.G.Mor- 
ton. 

Formation:  Gretaceous. 

Location :  Prairie  BlufT,  Alabama. 

conradi  Morton.    (1841.) 

Jour.  Acad.  Nat.  Sci..  Phila.,  toI.  8,  1st  ser.,  18S9- 

1842. p. 210.    Phila.,  1839-1842.    S.G.Morton. 

Formation :  Gretaceous. 

Location :  Great  Bend  of  the  Missouri  rirer,  Lat 
430  40^^ 

f  oooperii  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Gal.,  Paleont,  rol.  1,  pp.  60-70,  pi.  44, 
figs.  23,  23a.    Phila.,  1864.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Shaft  west  side  of  Point  Loma,  opposite 
I*  Piaya,  San  Diego,  GaL 

cordlformia  n.  s.  M.  &  H.    (1858.) 

Proc.  Acad.   Nat    Sci.,  Phila.,   for  1858^  p.  67. 

Phlla.,  1869.    MeekAHayden. 
Formation:  Cretaoeoos. 
Location:  Southwest  base  of  Black  hills. 

cordlformia  M.  &  H.     (1865.) 

Paleont  upper  Missouri,  Smithson.  Gont.  Knowl.* 
▼ol.  14,  No.  172,  pp.  122-123,  pL  6,  figs.  8»^ 
Wash.,  1865.    Meek  A  Hayden. 

Formation:  Jurassic. 

Location:  Southwest  base  of  the  Blade  hills. 

cordlformia  (M.  <&  H.)    Whitfield. 

(1880.) 
Bep.  Geol.  Black  Hills  of  Dakota,  pp.  37S.880^  pL 

6,  figs.  20-24.    Wash.,  1880.    B.  P.  Whitfield. 
Formation:  Jurassic. 

Location :  Red  water  Tallej;  also,  on  the  tope  of  the 
highest  hills  two  miles  south  of  the  Belle 
Fourche  riyer,  near  Bear  Lodge  butte,  Black 
hills. 

—  cordlformia  yar.  diatana.  Whitfield. 
(1880.) 

Bep.  Geol.  Black  hills  of  Dakota,  pp.  880-881,  pL 
6,  fig.  26.    Wash.,  1880.    B.  P.  Whitfield. 

Formation:  Jurassia 

Location:  Two  miles  south  of  the  Belle  Fourche 
riTer,  near  Bear  Lodge  butte,  Black  hills. 

orenocoatatua  n.   a.  f  Whiteayes. 

(1876.) 

Geol.  Sur.  Gan. ;  Mes.  Foss.,  vol.  1,  pt  1,  pp.  46-47, 
pi.  9,  figs.  2,  2a.  Montreal,  1876.  J.  F.  Whlt- 
eaTes. 

Formation:  Gretaceous. 

Locatio-i:  Queen  Gharlotte  islands. 

(WhiteaTes  calls  this  a  proTlsional  name.) 

delawarenaian.B.  Morton.     (1830.) 

Am.  Jour.  ScL,  Ist  ser.,  toI.  18,  p.  244,  pL  8,  fi^.  4. 

New  Haven,  1830.    &  G.  Morton. 
Formation:  Ferruginous  sand  [Gretaceous.] 
Location :  Chesapeake  and  Delaware  canal. 

^-^  delavyarenala  Morton.    (1830.) 

Jour.  Acad.  Nat.  Set.,  Phila.,  rol.  6, 1st  ser.,  1887- 
1831,  p.  194.    Phila.,  1827-1831.    &  G.  Morton. 

Formation:  Cretaceous. 

Location:  Deep  Gut  of  the  Chesapeake  and  Dela> 
ware  canal. 
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AmmoniteB--  Continned. 

— ^  delawBrensiB  Morton.    (1834.) 

SjDop.  Org.  Bern.  Cret.  Gr.  U.  8.,  pp.  87-S8»  pL  S, 
fig.  6.    PhiU.,1834.    8.0.1[orton. 

Formation:  Gretaceoai. 

Location:  Delaware  and  Chesapeake  canal,  Ala- 
bama. 

— ^  dentato-oarinatns  n.    8.    Boemer. 
(1849.) 

Texaa,  pp.  417-418.    Bonn,  ISiOi    F.  Boemer. 

Formation:  Cretaceona. 

Location:  WatetfiUlnear  Kew  Brannfali,  Tex. 

— —  dentato-caxinatiiB  Boemer.  (1852.) 

Die  Kreidebildnngen  Ton  Tezaa,  pp.  33-S4,  Taf. 

1,  figs.  2a-c.    Bonn,  1862.    F.  Boemer. 
Formation:  Cretaceoue. 
Location:  Waterfall  of  the  Gnadalnpe  below  New 

Bravinfels,  Tex. 

— — *  doroBChixii  n.  s.  Eiohwald.    (1871.) 

Oeog.  Paleont.,  Bemerk.  Halb.  Mang.  alenttsclen 
Ineeln,  pp.  138-142,  Taf.  7,  fig.  6;  Tif.  8,  figs. 
1,  2.    8t.  Feteraburg,  1871.    E.  Eichwald. 

Formation:  OretaoeouB. 

Location:  Chaeik  idand,  Tnkneitun  bi^,  Alaalok 

— -^  dutempleaxras  (d'Orb.)  Eiohwald. 
(1871.) 

Geog.  Paleont,  Bemeik.  Halb.  Mang.  aleutieohen 
Inwbi,  pp.  142-143,  Taf.  7,  flgi.  8, 4.  St  Petora- 
bnrg,  1871.    E.  Eichwald. 

Formation:  Oretaceone. 

Location:  Kenai  bay,  Alaska. 

— —  filicinctus  n.  8.  WhiteaTes.    (1876.) 

Geol.  Snr.  Can. ;  Mea.  Foak,  toL  1,  pt  1,  pp.  48- 
46,  pi.  2,  figs.  2a-e  and  3.  Montreal,  1876.  J.  F. 
Whiteayee. 

Formation:  OretaoeooB. 

Location:  Qneen  Charlotte  lalandB. 

— «*-  flaocldiooBta  n.  8.  Boemer.    (1852.) 

Kreide  von  Tazaa,  p.  33,  Taf.  1,  flga  1,  a,  h, 

Bonn,  1862.     F.  BoeBMff. 
Fortnation:  Orataeeons. 

Location:  Waterfall  of  the  OtBadalnpe  below  Kew 
Braonfels,  Teix. 

— ^  firatemua  n.  8.  Gabb.    (1869.) 

Geol.  Bar.  Oal.,  Faleont,  toL  S,  pp.  187-188,  pL 

23»  figs.  16,  a.  b.    Phila.,  1869.    W.  It  G^bb. 
Formation:  Gretaceoiu. 
Location:  Benicia,  Cal. 

galpini  n.  8.  £.  &  6.    (1857.) 

Trans.  Acad.  8ci.,  St  Louis,  toI.  1, 1866-1860^  p.  48. 

St  Louis,  1866-1866.    XTans  ft  Shomaid. 
Formation:  Cretaceous. 
Location:  On  the  Cheyenne  rirer,  100  miles  shore 

its  month. 

gardenl  (Baily)  Whiteave8.  (1879.) 

Geol.  Snr.  Can.;  Mes.  Foe8.,ToL  1,  pt  ^  p.  102. 

Montreal,  1879.    J.  F.  WhiteaTes. 
Formation:  Ck<etaceons. 
Location:  Bradley  creek;  bank  of  the  Trent  rlTer; 

ten  miles  np  the  Nanaimo  riTar,  YaaeouTer 

island. 


Ammonitea — ContiD  aed. 

genioalatiia  n.  8.  Coniad.      1857.) 

B«pd  U.  A^  and  Mez.  Bound.  Bur.,  toL  1,  pt  ^p^ 
159,  pi.  16,  figs.  8«,  b.  Wash.,  1868.  T.  A. 
Conrad. 

Formation:  Cretaceous. 

Location:  Bed  of  Bio  San  Pedro  and  Leon  SprlngiL 

-"-»  gibboniaxma  (Lea)  Maiooii.  (1858.) 

GeoL  K-  Ank.,  p.  86,  pL  2,  figs.  2a,  b.  Zurich, 
1868.    Jules  Marcon. 

Formation :  Cretaceous. 

Location :  Bed  of  the  Elm  fork,  one  of  the  afflu- 
ents of  Trinity  river,  Texas. 

— -^  grayaonenala  n.  8.  Shnmard.  C1859.) 

Trans.  Acad.  Sci.,  St  Louis,  toL  1, 1866-1860,  pp^ 
698-694.    St  Loais,  1866-1960.    B.F.8humard. 

Formation:  Cretaceous. 

Location:  Faanin  county,  near  LowelPs  blufl^ 
and  Grayson  county,  four  miles  north  of  Shes^ 
man,  Texas. 

grayaonenala     (Shomard)    White. 

(1883.) 
Twelfth  Ann.  Bep.  U.  S.  GeoL  ana  Geogr.  Sor. 
Terr.,  parCl,  p.  89^  p1«  "^^  ^8**  ^^*     '^Mh.r 
1883.    C.A.White. 

—  guadalapse  n.  8.  Boemer.    (1849.) 

Texas,  pp.  416-417.    Bonn,  1849.    F.  Boemer. 

Formation:  Cretaceous. 

Location:  Waterfall  near  Kew  Braunfels,  Tex. 

goadalupae  Roemer.    (1852.) 

Kreide  tou  Texas,  p.  32,  flgs.  1,  a,  b.    Bonn,  1862. 

F.  Boemer. 
Formation:  Cretaceous. 
Location:  Waterfall  of  the  Gnadallipe  below  New 

Braunfels,  Tex. 

— —  guadalupea  (Roem.)  Gabb.    (1813.) 
Proc  Acad.  Kat  SoL,  Phlla.,  for  1878,  p.  264,  pL 

9,  fig.  1,  pi.  10,  figs.  1,  la.    Phila.,  1878.    Wm. 
H.  Gabb. 

Formation:  Cretaceous. 

Lecattonj  Nugal,  near  the  center  of  tiie  elate  of 
Chihuahua,  Mexico. 

..i^  halU  n.  8.  M.  A,  H.    (1856.) 

Proc.  Acad.  Nat  Sd.,  Phila.,  for  1866^  ppu  TO-TL 
Phila.,  1867.    MeekAHajden. 

Formation:  Cretaceous. 

Location:  Yellowstone  liTsr,  one  hundred  and 
fifty  miles  aboTe  the  mouth  and  one  hundred 
and  fifty  miles  aboTs  Milk  riyer,  Nebraska. 

— ^  haydenii  n.  8.  Gabb.    (1864.) 

Geol.  Surr.  CaL,Paleont,  t61.  1,  pp.  08^  pL 

10,  figs.  8,  8a,  ft.    PhiU.,  1864.    W.  M.  OfMi. 
Formation:  Cretaceous. 

Location:  North  fork  of  Cottonwood  ereek, 
Shasta  eooaly,  OM.  (Dlr.  A.) 

*^  henryl  n.  8.  M.  &  H.    (1858.) 

P!roc.  ACSd.  Nat  ScL,  PhiU.,  for  1868,  pp.  ST-ttL 

Phila.,  1869.    Meek  A  Hayden. 
Formation:  Cretaceous. 
Location:  Southwest  part  of  Black  blllei 
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Ammonites— Contintied. 
henryi  M.  <&  H.    (1865.) 

Paleont.  upper  BfiMonrL  Smithson.  Oont.  Knovl., 
vol.  14,  Ko.  172,  pp.  123-124,  pL  6,  flgl.  to-a 
Wash.,  1M5.    Meek  A  Hayden. 

Formatioi]:  JioMrie. 

Location:  Sonthvmt  1mm  of  the  Black  Mils. 

— ^  hippocreplB  n.  b.  DeEay.    (1827.) 
Ann.  Hew  Toric  Lyoenm  Kat.  Hlat,  yoL  8,  i^ 

S7S-277,  pL  A,  fig.  2  [6].     New  York,  1888.     J. 

E.DeEaj. 
Fonnation:  Qretaoeona. 
Location:  Delaware  and  Gheeapeake  eaaaL 

^»    hlppocraplfl     (DeKay)     MortoA. 
(1828.) 

J<rar.  Acad.  Nat.  Set,  Fhlla.,  rol.  8,  M  ler., 
1827-1831,  pp.  88-89,  pi.  6,  fig.  4.  Phfla.,  1827- 
188L    8.  a.  Morton. 

fonnation:  Cretaceone. 

-«—  liippoorepia  (DeKay)  Morton. 

Am.  Jour.  Sci.,  1st*  eer.,  yoL  17,  p.  880l     Hew 

HaYen,  1830.    8.  G.  Morton, 
fonnation:  Vermginone  aend.    [Gretaoeoui]. 
Location :  Deep  cut  of  the  Qieeapeake  and  IMik 

wareOanal. 

—  hofinannii  n.  b.  Gabb.    (1864.) 

GeoL  Sor.  OaL,  Paleont,  yoI.  1,  p.  66,  pL  11, 
fl^  13, 18«,pL  12,  ISfr.  Fhila.,  1864.  W.  M. 
Gahb. 

formation:  GretaeeouB. 

Location:  Honetown,  Shaita  ooniityi  OaL  (DIy. 
A.) 

—  hofimannii  Gabb.    (1869.) 

GeoL  Sor.  OaL,  Paleont,  yoI.  2,  p^  181, 188,  pL 

20^  flgi.  8»  a.    Phila.,  1869.    W.  M.  Gabh. 
fonooation:  Gretaeeona. 
Looaticm:  Oottonwood  creek,  OaL 

—  homfrayl  n.  s.  Gabb.    (1864*) 

fleoL  8nr.  Oal.,  Paleont,  yoL,  1,  p.  86,  pl*^  flfL 

16»10.    Phila.,  1864.    W.  M.  Gabh. 
formation:  Triaorio. 
Location:  V.  Bauge,  Hnmholdt,  HeYmda. 

— —  InasqniplloataB    n.   s.    Slmiiiaid. 
(1859.) 

Tiane.  Acad.  8cL,  8t  Lonie,  yoL  1«  1858-1860,  p, 
BBL    St  Louie,  1866-186a    B.  f.  Shnmaid. 

fonnation:  Cretaceone. 

Location:  Oamet'e  Blufl^  on  Bed  rlYer,  ftuDnln 
eoonty,  Tes 


-Indra  (FoTbes)  Whiteaves.    (1879.) 

QeoL  8nr.  Qui.;  Mea.  foee.,  yoL  1,  part  %  pp. 

105, 106,  pL  13,  ilgh  8,  8a.     Montreal^  1878. 

J.  F.  WhiteaYee. 
Fonnation:  (^etaoeone. 
Location:  Northwest  side  of  Homsl^  liland. 

.  lUflatoJi  (Sow.)  Bamiiei.    (1880.) 

Ah.  Mia.  Fbmsntd  Bep.  Mesc,  tomo  3,  p.  607, 

lam.  1,  fig.  6.    Mexico,  1880.    &  Bamirel. 
formation:  Cretaoeone. 
Looation:  8tiR»MoiM*(  Mexloob 


Ammonitea— Contlnned. 

iflbmad  (Keys. )  Eiohwald.    (1871. ) 

Geog.  Paleont  Bemerk.  Halb.  Mang.  alentiach«n 
Ineeln.,  pp.  146-149,  Taf.  8,  figs.  4,  6,  Taf.  9, 
flg.  6,  Taf.  10,  flgi^  8-7.  8t  Petersburg,  1871. 
X.  Kichwald. 

Formation:  Cretaceous. 

Location:  AlaAan  peninsula. 

— Jamea-dansD  Baroena.    (1878. ) 

An.  Museo  Na&  Mez.,  tomo  1,  pp.  286-886, 
flgs.  27-^.    Mezieo,  1877-1879.     M.  Batcena. 

Formation:  Jurassic. 

Location:  Aeazochitlan,  Ferreria  de  la  Trinidad, 
and  abra  de  Hullacaplztla,  state  of  Pueblo^ 
Mexico.  Fubltehed  in  1874  under  the  name 
Amm.  danie  "  Daitoe  pera  el  estadlo  de  los  rooaa 
mesosoicar  de  Mexico."    Not  eeen. 

--^  Jugalla  n.  b.  Gabb.    (1869.) 

deoL  Snr.  Ckd.,  Pisleont,  yoL  8,  pp.  18S-184, 
pL  22,  figs.  12,  a,  6,  ISo.  Phila.,  1869.  W.  M. 
Gabb. 

Formation:  Cretaceoosi 

Location :  Martinea  and  Benlola  ooal  ralnes^  near 
Clayton,  OaL 

inkeail?  (Sharp6)Wliiteave8.  (1879.) 

GeoL  Snr.  Can.;  Mes.  Foss.  yoL  1,  port  1,  pp. 

Ill,  112,  pL  13,  figs.  8,  So,  6.    Montreal,  1879. 

J.  F.  WhiteaYOiL 
Formation:  Cretaceous. 
Location :  Norris  Bock,  a  small  iBlaad  about  a 

mile  8.  60P  X.  ftom  Norman  point,  which  is  the 

most  southerly  part  of  Hornby  island. 

-»-  laperoufliantia    n.    s.    Wluieayes. 
(1876.) 
GaoL  Sur.  Ceo.;  Mea.  Fim,  yoL   1,  part  1,  pp. 
89-il,   pL   8,  fig.  S.    Mantreal,   1870.    J.  F. 
WhiteaYee. 
Formation:  Cretaoeoiis. 
Location ;  Queen  Charlotte  ialaadib 

-»-  lentioularia  n.  s.  Owen.    (1852.) 
Bep.  GaoL  Sur.  Wis.,  L>wa,  Minn.,  p*  Sn,  pL 

8,  fig.  6.    Phila.,  1868.    Dw  D.  Owen. 
F(»rmation:  Cretaceous. 
Location :  Fox  hills,  Nebraska. 

leonenalB  n.  s.  Conrad.    (18670 

Bepi  U.  Si  and  Mex.  Bound.  Snr.,  yoL  1,  part 

8,  p.  160,  pL  16^  flga.  8a,  b.    Wash.,  1867.    T. 

A.  Conrad. 
Formation:  Cretaceous. 
Looation :  Texas. 

•— ^  t  Uneatna  n.  a.  Gabb.    (1869.) 

GaoL  Sur.  0^,  fUtoont,  yoL  %  pp.  189-140^ 
pL  28,  figs.  18a-«.    Phila.,  1869.    W.  M.  Gabb. 

Fonnation :  Cretaceous. 

LoeMion' :  Cottonwood  ereek,  near  Folson,  ttom 
Bocky  oorml,  CaL 

— h- loiTianns  n.  8.  White.    (1875.) 

Bep.  Geogr.  and  GeoL  BxpL  ind  Snr.  west  of 
100th  meridian,  yoL  4^   part  1,  pp.  801-808, 
pi.  19,  flgs.  la,  b.    WiMlh.,  1876.    a  A.  White. 
Fonnation :  Cretaceous. 
Location  :  Oio  de  los  CuerYas,  New  Mexieo. 
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loganianuB    n.     s. 

(1876.) 

6«ol.  Bar.  Can.;  Mes.  Fov.  roL  1,  pt.  1,  pp.  27- 
29,  pi.  8,  fig;.  2,  fig.  8,  p.  28.  Montreal,  1876. 
J.  F.  Whiteares. 

Formatioa:  Cretaceous, 

Location  :  Queen  Gharlotta  Uandi. 

-»—  loganlaiiuB  (?)  form  A.  Whiieayea. 
(1876.) 

Geol.  Sor.  Oan.;  Mea.  Foa.  rol.  1,  pi  I,  pp.  S9, 
SO,  pi.  4,  figs.  2,  2a.  Montreal,  1876.  J.  F. 
Whitearea. 

Formation :  Cretaceoui. 

Location :  Queen  Gharlotte  ialands. 

•— —  loganlanus  (?)  form  B.  Whiteayea. 
(1876.) 

Geol.  8ur.  Can.;  Mee.  Fon.  toL  1,  part  1,  pp.  3<X- 
82,  pi.  8,  flge.  1,  la.  Montreal,  1876.  J.  F. 
Whitearee. 

Formation:  Cretaceoue. 

Location :  Queen  Charlotte  ialands. 

maolurel  n.  6.  White.    (1889.) 

Bull.  n.  S.  Oeol.  Bar.  No.  61,  p.  48,  pL  7,  flga. 

2,3.    Waah.,  1889.    C.  A.  White. 
Formation :  Cretaceous. 
Location :  Sucia  island. 

-i»->  mandanenaia  n.  s.  Morton.     (1841.) 

Jour.  Acad.  Nat  Sci.,  Phlla.,  roL  8, 1st  aer.,  1839- 
1842,  p.  208,  pi.  10,  fig.  2.  Phila.,  1839-1842. 
8.  6.  Morton. 

Fonnation:  Cretaceona. 

Location:  Great  Bend  of  the  MisBonri  rlrer 
(Lat.48<>40'N.) 

—  mandanenala.  Morton.    (1841.) 

Proc.  Acad.  Nat.  Sci.,  PhUa.,  rol.  1, 1841-184S,  p. 

107.    Phila.,  1843.    S.  G.  Morton. 
Fonnation:  Cretaceous. 

« 

Location :  Upper  Miaaourf. 

— -^  maroiana  n.  8.  Shnmard.     (1853.) 
Ezpl.  Bed  river,  Louisiana,  by  B.  B.  Marcy,  p.  209, 

pi.  4,  fig.  6.    Wash.,  1863.    B.  F.  Shnmard. 
Formation:  Oretaceoua. 
Location  :  Crosa  Tlmbera,  Texas. 

—  moclintocki    n.   s.    Hanghton. 
(1866.) 

Jour.  Boy.  Dublin  Soc.,  roU  1,  No.  4,  pp.  244-246^ 

pi.  9,  figs.  2-4.    Dublin,  1868.    8.  Hanghton. 
Formation :  Juraasic. 
Location :  Point  Wilkie,  Prince  Patrick*a  land. 

—  moolintocki.     Hanghton.      (1859.) 

The  Toyage  of  the  Fox  in  the  Arctic  Seaa,  p.  892. 

McCllntock,  London,  1869.     App.  B.,  8.  Hangh. 

ton. 
Formation :  Llaa  [Jnraaric] 
Location:  Wilkle  point,  Prince  Pfttrlck*a  land 

(Lax.  760  ay  N.;  lon«r.  117®  20^  W.). 

—  meekianna  n.  s.  Shnmard.    (1859.) 

Trana.  Acad.  6ci.,  St.  Louia,  toL  1,  1856-1860,  pp. 

602,693.    St.  Louia,  1866-I86a    B.F.  Shnmard. 
Formation :  Cretaceona. 
Location :  Near  Poat  Oak  creek,  Giayion  county, 

Tezaa. 
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milletianua     (d'Orb.)    Eiohwald. 

(1871.) 

Geog.  Paleont.  Bemerk.  Halb.  Mang.  Aleutlachen 
Inaeln.,  pp.  146-1  <6,  Taf.  9,  flga.  8,  4.  St 
Petersburg,  1871.    B.  Blchwald. 

Fonnation :  Cretaceona. 

Location:  Alaskan  peninsula. 

—  moreauenaia  n.  8.  Owen.    (1852.) 

Bep.  Geol.  Sur.  Wis.,  Iowa,  Minn.,  p.  679,  pL  8^ 

fig.  7.    Phila.,  1862.    D.  D.  Oven. 
Formation:  Cretaceous. 
Location  :  Fox  hilla  of  Nebraska. 

_  muUanaa  n.  s.  M.  &  H.    (1862.) 

Proc  Acad.  Nat  Sci.,  Phila.,  for  1862,  pp.  28-26. 

Phila.,  1863.    Meek&Hayden. 
Fonnation :  Cretaceona. 
Location :  Chippewa  point,  near  Fort  Banton,  on 

the  upper  Mlaaouri. 

?  muUanoa  (M.  <&  H. )  Meek.    (1876. ) 

Bep.  U.  &  Geol.  Sur.  Terr.,  toL  9,  pp.  607-609, 
pi.  8,  figs,  la^    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Chippewa  point,  near  Fort  Benton, 
on  the  upper  Missouri. 

nebraacenaia  n.  6.  Owen.    (1852.) 

Bep.  Geol.  Snr.  Wis.,  Iowa,  Minn.,  i^.  677-678, 
pi.  8,  figs.  8,  3a,  pi.  8a,  fig.  2.  Phila.,  1852.  D. 
D.  Owen. 

Formation:  Cretaceous. 

Location:  Fox  hills,  Nebraska. 

•^^^  nebraacenaia  ?  Owen.    (1852.) 

Bep.  Geol.  Sur.  Wis.,  Iowa,  Minn.,  p.  678,  pL  8, 

fig.  2.    Phila.,  1862.    D.  D.  Owen. 
Formation:  Cretaceous. 
Location:  Fox  hills,  Nebraska. 

—  nebraacenaia  (Owen)   Maroon« 
(1853.) 

Geol.  map  of  the  U.  S.  and  Brit  ProT.  of  K.  A., 
p.  46,  pi.  7,  fig.  4.  Boaton,  1868.  Jnlaa  Mai^ 
con. 

Formation:  Cretaceona. 

Location:  A  little  north  of  Fort  Pierre,  Nebraaka. 

—^  nevadanua  n.  s.  Gabb.    (1869. ) 

Am.  Jour.  Conch.,  toI.  6,  Phila.,  1869,  1870,  pp. 

6,  7,  pi.  3,  figa.  1,  la  [and  toU  4,  pi.  16].    Phila., 

1870.    Wm.  M.  Gabb. 
Formation :  Jurasalc. 
Location :  Volcano,  about  thirty  mllea  aoutheast 

of  Walker's  lake,  Nevada. 

nevadenaia  (Gabb)  Meek.    (1870. ) 

Proc.  Am.  Phlloa.  Soc,  roL  xz,  1869, 1870,  p.  428. 
Phila.,  1871.    F.  B.  Meek. 

Formation :  Juraasic. 

Location :  Between  Sacramento  and  Summit  sta- 
tion, OaL 

•^^^  newberryanua  n.  a.  Meek.  (1858.) 
Trans.  Albany  Inst.,  roU  4^  pp.  47-48.    Albany, 

1858-1864.    F.  B.  Meek. 
Formation :  Cretaceona. 
Location :  Nanalmo,  YaneoQTW  ialand. 
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— newbenyanns  (Meek)  Gabb.  (1864.) 

Geol.  Sur.  C»I.,  Paleont.,  toI.  1,  pft  61-62,  pi. 
10,  flgB.  6,  «,  ««,  b,  pU  2T,  flg.  199a-«.  Phlla.; 
1864.    W.  M.  Gabb. 

Formation :  Oretaoeooi. 

Location :  Comax  ("Koomooks"  of  Meek),  Tan- 
coa?«r  iriand ;  north  fork  of  Cottonwood  ccaak, 
Sba«ta  county;  Marlines  and  Clay  ton,  and  lonth 
of  Mount  Diablo,  Contra  Co«ta  oounty,  Cal., 
Yancoarer  island. 

newberryanns  Meek.    (1876.) 

Boll.  U.  S.  GeoU  and  Oeogr.  Sor.  Terr.,  toL  8, 
Xo.4,p]K.367-a6e,pL4,llflB.8,8«,8ft.  WMb., 
1876.    F.  B.  Meek. 

Fonnation:  Gretaoeooe, 

Location :  Snda  island. 

—  newberryanas  (Meek)  Whiteavea. 
(1879.) 

6«ol.  Snr.  Can.;  Mea.  Fom.  toI.  1,  pt  S,  pp.  109- 

HI,  pi.  14^  flgii  1,  1&    HoBtreal,  1879.    J.  F. 

WhiteaTce. 
Formation :  Oretaoeooa. 
Location:  Northwest  tide  of   Kwnbf  iriand; 

Browns  rirer ;  lower  part  of  the  Trent  rirer ; 

kontbwest  side  of  Denmaa  Island ;  Horthwest 

bsgr,  v.  I.;  Saeia  islaads. 

—  newberryanua  (Meek)  White. 

(1889.) 

Boll.  U.  &  OeoL  Snr.  Mo.  61,  p.  48.    WsA.,  1889. 

a  A.  White. 
Formation :  Crstaceons. 
Location:  Sada island. 

—  niooUetli  n.  s.  Morton.    (1841.) 

Jonr.  Aead.  Nat.  Sot,  Fhila.,  toL  8|  1st  ser.  1839- 
1842,  p.  209,  pL  10,  flg.  8.  Phila.,  1839-1848. 
8.  Q.  Morton. 

Formatioa:  Orstaeeoua. 

Location:  Great  Bend  of  the  Miasovi  rirer 
(Lat.43O40'N.). 

— noviHoiezioani  n.  a.  Maroon.  (1858. ) 

GeoL  N.  Am.,  pp.  85-86,  pi.  1,  figs.  %  2a.    Zurich, 

IBM.    Jules  Marcou. 
ForaiatloD:  Cretaeeoos. 
Looatiou :  Moft  far  flrom  Anrnquerque^  tad  also 

Las  Lunes,  New  Mexico. 

opalna  n.  a.  Owen.    (1852.) 

Bep.  Geol.  Sur.  Wis.,  Iowa,  Minn.,  p.  679t  pl-  8, 

flg;  6.    Fhila.,  1862.    Bl  D.  Owen. 
Formation :  Cretaceous. 
LocatioD :  Great  Bend  ef  the  Miasonxl. 

pedemalla  (v.Bnch)  Roemer.  (1849.) 

Texas,  p.  418.    Bonn,  1848.    F.  Boemer. 
FocmsLtion:  Cretaceous. 
Location:  Frederirkiburg,  Texas. 

—•pedemalia  (v.Bnch)  Boamar.  (1862.) 

Kreide  voa  Texas*  p.  84,  Taf.  1,  figs.  8«-&  Bonn, 

1862.    F.  Boensr. 
Fonnation:  Cretaceoqa. 
Looatlom:  Ftodsfiehsbnix,  Texas. 
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pedemaUa  (v.  Bnoh)  Gh»bb.    (1869. ) 

Geol.  Surv.  Cal.,  Paleont.,  toI.  2,  pp.  268-269,  i>:. 

36,  flgs.  1,  la.    Phila.,  1869.    Wm.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Sierra  de  las  Conchas,  near  AiiTechi. 

Sonora,  Mexico. 

paroaxinatoa  n.  a.  H.  &  M.   (1854. ) 

Mem.  Am.  Acad.  Arts  and  Sci.,  voL  6,  n.  s.,  p.  39<i, 
pi.  4,  figs.  2a-G.  Cambridge  and  Boston,  1853. 
Hall  &  Meek. 

Formation:  Cretaceous. 

Location:  Missouri  rirer,  flye  miles  below  the 
month  of  the  Yermilion. 

peroazlnatna  (H.  &  M.)  Newberry. 

(1861.) 

Bep.  Colorado  rirer  of  the  West  Part  3,  pp.  117, 

118,  Wash.,  1861.    J.  &  Newberry. 
Fonnation:  Cretaceous. 

perooatatua  Gabb.    (1869.) 

Geol.  Sur.  Cal.,  Paleont.,  rol.  2,  pp.  138-138,  pL 

84,  flg.  19.    Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cietaceous. 
Location:  California. 

peresianna  n.  8.  Whiteavea.  (1876.) 

Geol.  Sur.  Can.,  Mes.  Foes.,  rol.  1,  pt.l,|;ip.  19-21, 
pi.  2,  figs.  1,  la.  Montreal,  1876.  J.  F.  Whit- 
eares. 

Formation:  Cretaeeous. 

Location:  Queen  Charlotte  islands. 

pemvianua  (de  Bnoh)  Maroon. 

(1858.) 
Geol.    N.  Am.,  pp.  34-35,  pi.  6,  figs.  1,  la,  h. 

Zurich,  1858.    Jules  Marcou. 
Fonnation:  Cretaceous. 

Location:  Bed  of  Elm  Form  rirer,  an  affluent  of 
Trinity  rirer,  Texas. 

—  peruvianna    (de   Bnchf)  Gabb. 
(1864.) 

GeoU  Sur.  Cal.,  Paleont.,  rol.  1,  p.  63,  pi.  10,  flg.  9. 

Phila.,  1664.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Tuscan  Springs,  Tehama  oounty,  Cal. 

pierdenalia  n .  8.  von  Bach.   ( 1848. ) 

Abhandl.  Akad.  der  Wfisensrhaflen,  p.  30a,  pi.  6, 

figs.  8,  8, 10,  1648,  Berlin,  1860. 
Formsilion:  Cretaceous. 
Location :  Pedemales  rirer,  Texas. 

—  placenta  n.  s.  DeKay.    (1827.) 

AsBL  New  York  Lyceum  Nat.  Hist,  rol.  8,  p.  178, 
pi.  6,  flg.  3  [8].    New  Toik,  1828.    J.  B.  DeKay. 
Formation:  Cretaceous. 
Location :  Delaware  and  Chesapeake  canal. 

placanta  (DaKay)  Morton.     (1830.) 

Am.  Jmir.  Sei.,  Istser.,  rol.  17,  pp.  879-88(K  New 
Haren,  1830.    8.  G.  Morton. 

Formation :  Ferruginous  sand  [Cretaceous]. 

Looadoa :  Deep  out  of  the  Chesapeake  and  Dela- 
ware onnal. 

placenta  (DeKay)  Morton.    (1830.) 

Am.  Jour.  Sci.,  Ist  aer.,  rol.  18^  pL  2,  flgk  1-3 
New  Haron,  1890L    &  O.  Morten. 
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placenta  (DeKay)  Morton.    (1830.) 

Jour.  Acad.  Nat  8ci.,  PhlUu,  toI.  6,  iBtser.,  1827- 
1831,  pp.  196-196,  pi.  6,  flg.  4.  Phila.,  1827- 
1831.    &  G.  Morton. 

IVnrnuttion :  Cretaceooa. 

placenta  (DeKay)  Morton.    (1834.) 

^Tnop.  Org.  Rem.  Gret.  Or.  U.  S.,  pp.  36-37,  pi. 
8,  flga.  1,  2.    Pbila.,  1834.    8.  O.  Morton. 

formation:  Cretaceous. 

Location :  Deep  cut  of  the  Cheeapeake  and  Dela- 
ware canal,  New  Jeraey;  loathem  bend  of  the 
Tenneaeee  river. 

-^—placenta  (DeKay)  Morton.    (1841.) 

Joor.  Acad.  Nat.  Sci.,  Phlla.,  toL  8,  1st  sar., 
1830-1842,  p.  210.  Phlla.,  1839-1842.  a  O. 
Morton. 

Formation:  Cretaoeons. 

Location:  Great  Bwd  of  the  Missouri.  (Lat.  4SO 
40'N.) 

placenta  (De  Kay)  Meek.     (1869.) 

N.  W.  Terr.;  Bep.  Prog.  Assin.  and  Saskat  Expl. 

lEzped.,  H.  T.  Hind,  p.  184^  Toronto,  18fi9.    F. 

RMeek. 
Formation:  Oretaceona. 
Loeatlon:   South   branch  of  the  Saskatchewan, 


placenta  (De  Kay)  Meek.    (1870.) 

Proc  Am.  Fhilos.  Soc.,  toI.  U,  1889.  1870,  p.  429. 
Phila.,1871.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location :  Fountain  creek,  Colorado  dty,  Col- 
orado. 

placenta  (De  Kay)  Gabb.    (1876.) 

Proc  Aoad.  Nat  Sci.,  Pbila.,  for  1876^  p.  278. 

Phlla.,  1876.    Wm.  M.  Oabb. 
Formation:  Cretaceousi 
Location:  Pataula  creek,  Georgia. 

placenta  var.  intercalaxia,  n.  yar. 

M.  <&H.    (1860.) 

Proc.  Acad.  Nat.  Sd.,  Phlla.,  for  1880^  p.  117. 

Phila.,  1861.    Meek  it  Haydan. 
Formation:  Cretaceous. 
Location:  Cheyenne  rirer,  Nebraska. 

planicosta  (Sow.)  Ramiiec.  (1880.) 

An.  Mlu.  Fomento  Bep.  Mez.,  tomo  3,  p.  067. 

lam.  1,  fig.  7.    Mexico,  1880.    S.  Bamlraa. 
Formation:  Cretaceous [7] 
Location:  Sierra  Mq}ada,  Mexico. 

— —  plenzisepta  n.  s.  Conrad.    (1854.) 

Bep.  U.  8.  A  Mex.  Bound.  Snr.,  toL  1,  pt.  I;  p. 

169,  pi.  15,  figs,  lo^     Wash.,  1867.     T.  A. 

Conrad. 
Formation:  Crntaceous. 
Location:  Jaam^  S  miZM  hdow  Lar^io. 

[This  region  is  now  known  to  be  oocupied  hj  Xooena 
rooks,  therefore  the  locality  as  abore  giren  by  Mr. 
Conrad  is  evidently  a  mistake]. 

ramosns  (Meek)  GJabb.    (1864. ) 

Oeol.  Sur.  Cal.,  Paleont,  rol.  1,  p.  60,  pi.  11,  llgL 
12,  12a,  pi.  12,  flg.  126.    Phila.,  1864.    W.  M. 
Gabb. 
Formation:  Cretaoeons. 
Location:  Cottonwood  cr^k,  Shasta  coni%,  Oal. 
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ramaaaeii  (Quenst.)  Gabb.    (1864.) 

Oeol.  Sur.  Cal.,  Paleont.,  rol.  1,  p.  27,  pi.  3,  flga, 

21,  21a.    PhiU.,  186i.    W.  M.  Gabb. 
Formation:  Triaesic. 
Location:  Gilford's  ranch,  Plumas  county,  OaL 

r^mondii  n.  s.  Gtabb.    (1864.) 

Oeol.  Snr.  Cal.,  Paleont,  vol.  1,  pp.  66-67,  pL  12, 
flgs.  14, 14a,  16.    Phila.,  1864.     W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  North  fork  of  Cottonwood  creek, 
Shasta  county,  Cal.  (DIt.  A). 

xdchardooniin. s.  Whiteaves.  (1876.) 

GeoL  Sur.  Cbn.,  Mos.  Fon.,  toL  1,  pt.  1,  pp.  32, 

S3,  pi.  6.    Montreal,  1876.    J.  F.  WhiteaTes. 
Formation:  Cretaoeona. 
Location:  Queen  Charlotte  island. 

xiorii  n.  a.  N.  &  O.    (1840.) 

Bull.  Boy.  Acad.  ScL,  Brnxelles,  tome  7,  pL  t, 
pp.  217-218,  flg.  8.  Bruxellei,  1840.  Njst  A 
Galeotti. 

Formation:  Juraasic 

Location:  Tehnacan,  Mexico. 

—  aelwynianaan.s.Whiteavee.  (1879.) 

Oeol.  Sur.  Can.,  Mesi  Foes.,  toI.  I,  pt.  2,  pp. 

104-105,  pi.  L%  flgs.  1,1a.    Montrsftl,  1879.    J. 

F.  Whiteaves. 
Formation:  Cretaceous. 
Location:  Sucia  islands. 

aerrato-caxinatua  n.  a.  Meek.  ( 1870. ) 

Proc.   Am.   Philos.  6oc,  vol.   11,  1869,1870,  pp. 

429-430.     Phila.,  1871.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Medicine  fiow  river. 

—  ahumardi  n.  a.  Marcou.    (1858.) 
Geol.  N.  Am.,  pp.  8a-34,  pL  l,flg8. 1,1a.    Zurich, 

1868.  Jules  Marcou. 
Formation:  Cretaceous. 
Location:  Borders  of  Bed  river,  near  Preston, 

Texas. 

— -  akidegatenaian.s.  Whiteaves. (1876.) 

Geol.  Snr.  Can.,  Mes.  Foes.,  vol.  1,  pt.  1,  pp.  34-37,  pi. 

7,pl.9,flg.  1,  flg.4,p.84.    Montreal,  187«.    J. 

F.  Whiteaves. 
Formation:  Cretaceous. 
Location:  Queen  Charlotte  island. 

—  BtoliCBkanna  n.  s.  Gabb.    (1869.) 

Geol.  Sur.   CaL,  Paleont.,  vol.  2,  pp.  135,  136,  pL 

23.  flgs.  16,  a.    Fhlla.,1869.    W.  M.  Gabb. 
Formation:  Cretaoeons. 
Location:  Cottonwood  creek,  Shasta  county,  CaL 

atollCBkanna  var.  apinifema  n.  var. 

Whiteavea.    (1876.) 
Geol.  Snr.  Can.,  Mes.  Foo.,  Irol.  1,  pt.  1,  n».  24, 
87,  pL  8,  flg.  3;  pi.  4,  flgn  1,  8,  p.  M.     Mon- 
treal,  1876.    J.  F.  Whiteaves. 
fy)rmation:  Cretaoeons. 
Location:  Queen  Charlotte  idaad. 
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Ammonites— Continued. 
—  Bnbtricarinatiia    (d'Orb.)      Gabb. 
(1864.) 
G«oL  Bar.  Oal.,  Paleont.,  toL  1,  pp.  60-61,  pLlO^ 

flgiLi,  4a.    PhllA.,1864.    W.  U.  Oftbb. 
Fttmstloii:  Oreteooooa. 

Iiooatioo:  Tklnity  of  Battle  eraek,  TMuau 
ooontj,  OaL 

saciaen8i8  (Meek)  Gabb.    (1869.) 

GmL  Bar.  Oal.,  Paloont.,  yoL  2,  p.  US.    PliUa., 

186».    W.  M.Oak>b. 
Formation:  Onrtacaoos. 
Location:  Near  Monte  Diablo,  OaL 

swallovli  n.  8.  Shomard.     (1860.) 

Tkaoe.  Acad.  Sd.,  St.  Loaia,  toL  1,  ISM-IMO,  pp. 
M1-A92.    8t.Loais,1866>1860.    B.  T.  Shnmard. 

Fonnation:  Cretaceoiu. 

Location:  Gnjion  conntj,  fonr  and  a  half  mfles 
north  of  GQierman,  and  blnA  of  Bed  rlTer,  in 
Fiaanin  and  Lamar  countlea,  Texas. 

Bwallovil  (Shnmard)  White.  (1883.) 

Twelfth  Ann.  Bep.  U.  8.  OeoL  and  Oeogr.  Bur. 


Terr.,  pt  1,  p.  89,  pL  18,  flg.  la. 
a  A.  White. 


Wadb..  1883. 


—syrtaliBn.  e.  Morton.    (1834.) 

QfQop.  Org.  Bern.  Grst.  Or.  U.  8.,  p.  40^  pi.  14 

tl6],flg.4.    Phlla.,  1884.    &  O.  Morton. 
Fonnation:  Cretaceona. 
Location:  Oreene  county,  Alabama. 

—  tehamaenaia  n.  a.  Gabb.    (1860.) 

fleol.  Sor.  Gal.,  Paleont,  toL    2,  pp.  132,  133. 

Phila.,  I8C9.    W.  M.  Oabb. 
Formation:  Oretaoeona. 
Location:  Oalif<niiia. 

—  telifer  n.  a.  Morton.    (1833.) 

Am.  Jour.  Sd.,  lat  ier.,  yoI.  28,  p.  290.    New 

HaTen,  1883.    8.  G.  Morton. 
Formation:  Fermglnoaa  aand  [Oretaceooa]. 
Location:  Delaware. 

—  telifer  Morton.    (1834.) 

Spiop,  Org.  Bem.  Cret  Or.  U.  &,  p.  88,  pL  2;  flg. 

7.    Fhlla.,  1884.    8.  G.Morton. 
Fbnnati<m:  Oretaoecos. 

*-—  tezanna  n.  8.  Boemer.    (1840.) 

Ttoaa,  p.  417.    Bonn,  1840.    F.  Boemer. 
Fonnation:  Cretaceona. 

Location:  WatarlUl    near  New  Bnuuftla  and 
Anatla,  Tex. 

— -texanna  Boemer.    (1852.) 

Kreide.  Ton  Texaa,  pp.  Sl-SS^  Tal  8,  flga.  1,  •-«. 

Bonn,  1862.    F.  Boemer. 
Fonnation:  Oretaoeona. 
Location;  Anatln  and  at  water&ll  of  the  Goada- 

hipe  below  New  Brannfela,  Tei 


—  texanna  n.  8.  Conrad.    (1867.) 

Bepi  U.  8.  and  Mex.  Bonnd.  8nr.,  toL  1,  pt  2, 
pfL  IM-ieO,  pL  16k  flgi-  loHi.  Waah.,  18M. 
T.  A.  Gonrad. 


Iiooatloii:  Hear  Fnetwa  itvw. 


Ammonitea — Continued. 

timotheanua   (Mayor)   Whiteavea. 

(1876.) 

Geol.  Sor.  Gan.,  Mae.  Foia.,  toL  1,  pt  1,  pp.  41, 
42,  pi.  3,  figa.  2,  2a.  Montr^  1876.  J.  F. 
Whiteayaa. 

Formation:  Cretaceona. 

Location:  Qneen  Charlotte  iaiaadai 

traakil  n.  8.  Gabb.    (1864.) 

Oeol.  Bar.  Oal.,  Paleont,  toL  1,  pp.  63-64,  pi.  II, 
flg.  11,  pi.  12,  flg.  11.  Fhlla.,  1864.  W.  M. 
Gabb. 

Formation:  Cretaceona. 

Location:  Arbnckle'a  digglnga,  Shaata  countj, 
CaL  (DiT.  A). 

traakii  Gabb.    ( 1860. ) 

GeoL  Snr.  Oal.,  Paleont,  toI.  2,  p.  Ul,  pi.  10,  llga. 

7a,  ft.    Phila.,  1869.    W.M.Oabb. 
Formation:  Cretaceona. 
Location :  Cottonwood  creek,  CaL 

txlnitenaia  n.  s.  Gabb.    (1876.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1876,  p.  278. 

Pbila.,  1876.    W.  M.  Gabb. 
Formation :  Crotoceoua 
Location :  Texas. 

tnxnerl  n.  8.  White.    (1880.) 

Bnll.  U.  a  Oeol.  8ur.  No.  61,  pp.  20-27,  pi.  6, 
flga.  1  and  2.    Waah.,  1889.    C.  A.  White. 

Formation:  Cretaceona. 

Location :  Cnrrj'a  Callada,  aoath  of  Mooat  Dia- 
blo^ CaL 

—  vancouverenala  n.  s.  Meek.    (1861. ) 

Proc  Acad.  Nat  Sd.,  Phila.,  for  1861,  pp.  817, 

318.    Phila.,  1862.    F.  B.  Meek. 
Formation:  Cretaceona. 
LocatioQ :  Komooka,  eaatem  ahore  of  YancouTer 

island. 

vancouverenaia    (Meek)    Whit- 

eayee.    (1870.) 
Geol.  Bur.  Can.,  Meaa.  Fbaa.,  toL  1,  pt  2,  p.  103. 

Montreal,  1879.    J.  F.  Whlteayea. 
Fonnation :  Cretaceona. 
Location :  Snda  ialanda. 

vanozemi  n.  o.  Morton.    (1880.) 

Am.  Jour.  Sci.,  lat  oer.,  ?oI.  18,  p.  241^  pL  8,  flgit 

8,  4.    New  Haren,  1830.    &  G.  Morton. 
Formation :  Fermglnona  aand  [Oretaoeooi.] 
Location :  Chesapeake  and  Delaware  oanaL 

— -vantucemi  Morton.    (1830.) 

Jonr.  Acad.  Nat.  Sci.,  Phila.,  toL  6,  lotaer.,  1827- 
1831,  pp.  194, 196.  Phila.,  1827-188L  8.  G.  Mar> 
ton. 

Formation:  Cretaceona. 

Location :  Cheeapeake  and  Delaware  oanaL 

vanuxemi  Morton.     (1884.) 

9jnop.  Org.  Bem.  Cret  Gr.  U.  &,  p.  88^  pL  1^ 

figa.  8,  i.    Phila.,  1834.    8.  Q.  Movfon. 
F<nmation :  Cretaceona. 
Locatioa :  Oheaapeake  and  Dateimn 
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Amxnonitea— Continued. 

valladaB  (Miohelin)    WhiteaveB. 

(1C579.) 

Qeol.  Sor.  Can.,  Mm.  Foas.,  roL  1,  pt.  2,  pp.  lOS^ 

104.    IContnal,  1879.    J.  F.  WhlteaTfli. 
Fonnatlon :  Oretaoeoofl. 
Location :  Socia  ialandi. 

— —  vennilion6nfliBn.8.  M.&H.  (1860). 

Proc  Acad.  Nat  8ci.,  Phlla.,  for  1860,  p.  177. 

Phlla.,  1861.    Meek  ft  Hayden. 
Fonnatlon :  Cretaceooa. 
Location :  Month  of  Termflion  riyer,  Nebraaka. 

— »  vespertinaB  n.  s.  Morton.    (1834.) 

Synop.  Org.  Bern.  Gret  Or.  U.  S.,  pp.  4(M1,  pL  17, 

fig.  2.    PhiU.,  1884.    &  O.Morton. 
Fonnation :  Oretaoeoni. 
Location :  Plains  of  Kiameaha,  Arkanaaa. 

-— ^ veapertinus  (Mort.)  ShmnArd. 

(1853.) 
Expl.  Bed  river,  Loaiaiana,  by  B.  B.  Many,  p. 

209.    Waah.,  1863.    B.  F.  8humard. 
Formation :  Cretaceons. 
Location :  Near  Fort  Waahita,  Indian  Terrltoiy. 

walcotti  n.  b.  Hill.    (1888.) 

Ann.  Bep.  QeoL  Snr.  Arkansas,  for  1888,  toI.  2, 

pp.  128-129,  pi.  1,  flg».  1,  111,  1&.     Little  Bock, 

1888..    B.  T.  Hill. 
Formation:  Cretaceotu (?). 
Location :   Month  of   Ganey  creek,    branch    of 

Prairie  creek,  near  Murfreeeboro,  Pike  connty, 

Arkanaas. 

*--^  wbltneyl  n.  s.  Gabb.    (1869. ) 

Geol.  Sunr.  Gal.,  Paleont.,  toI.  2,  pp.  1S4-136,  pi. 

22,  flga.  14a,  b,    Phila.,  1869.    W.  M.  Oabfo. 
Formation :  Gretaceons. 
Location  :  Gottonwood  creek,  Shasta  county,  GaL 

"woBneBBenBldi  n.  b.  Grewingk. 

(1860.) 
Yerhand.    der    Bnasisch-Kaiserlichen     Mineral 

Geeells.,  pp.  344-846,  pL  4,  flg.  lo-d.    St.  Petera- 

bnrg,  1850.    0.  Grewingk. 
Fonnation :  Jnrassic. 
Location:  Katmat  bay,  sonth  coast  of  Alaska 

peninsnla. 

(Amalthens)   WhiteaveBii   n.   8. 

White.    (1889.) 
Ball.  tr.  S.  OeoL  Snr.  No.  61,  pp.  68^  pU  18, 

figs.  1-0.    Wash.,  1889.    G.  A.  White. 
Fonnation :  Jurassic. 
Location :  Klatagrlc  bay,  Aladca. 

(Lillia)  howeUi  n.  b.  White.  (1889.) 

Bull.  U.  8.  Geol.  ftur.  No.  61,  ppw  68-09,  pL  U, 
flga.  1  and  2,  pL  14,  figs.  1-3.    Wash.,  1886.    a 
A.  Whtte. 
Fonnation:  Jurassic. 
Location  :  Klalagdc  bay,  Alaska. 

(Lillia)  Idalagvikenaia  n.  b.  White. 

(1889.) 
ButL  U.  S.  GeoL  Bar.  No.  61,  p.  69,  pL  18»  flg.  7. 

Wash.,  1889.    G.  A.  White. 
Formation :  Jurassic.  , 

Skoni  of  Kkklagrla  bay,  Alaska. 


Ammonitea— Continued. 

— *-^  (Boaphitea  ?)  ramoaua  n.  b.  Meek. 

(1858.) 
Trana.  Albany  Inst.,  toL  4^  pp.  i»-4!7.    Albany, 

1868-1864.    F.  B.  Meek. 
Formation :  Cretaceous. 
Looation :  Nanaisso,  YanoonTsr  Island. 

Bp.  A.    Whiteayee.    (1874.) 

Geol.  Sur.  Oaa.  Bep.  Prog,  for  1871-187^  p.  ML 

MontraO,  1874.    J.  F.  WhiteaTea. 
Formation :  Gretaceous. 
Location  :  Northwest  bay,  YancouTar  Island. 

Bp.  B.  WhiteaveB.    (1874.) 

Gaol.    Sur.    Gan.,   Bep.   Piog.   for   18T3,  1874, 

p.  261.    Montreal,  1874.    J.  F.  Whlteaves. 
Formation:  Cretaceoos. 
Location  :  Northwest  bay,  YanoouTer  Island. 

sp.  C.  WhiteaveB.    (1874.) 

Qeol.  Sur.  Can.,  Bep.  Prog,  for  1873, 1874,  p.  a6L 

Montreal,  1874.    J.  F.  Whiteares. 
Formation :  Cretaceons. 
Location  :  Northwest  bay.  Yanconver  Island. 

(Brug.)  Say.    (1820.) 

Am.  Jour.  Sci.,  Ist  ser.,  vol.  2,  p.  44.    New  Haren, 

182D.    Thomas  Say. 
Formation  :  Alluvium  [Cretaceous]. 
Location :  New  Jersey. 

TDeKay.    (1827.) 

Ann.  New  York  Lyceum  Nat  His.,  toL  S,  p.  278, 

pi.  6,  figs.  4  and  6  [8  and  4].    New  York,  1828. 

J.  K.  DeKay. 
Fonnation:  GretaoeonsL 
Location  :  Delaware  and  Chesapeake  canal. 

Bp.  nndet.  Roemer.    (1849.) 

Texas,  p.  418.    Bonn,  1848.    F.  Boemar. 

Formation:  Orstaoeoos. 

Looation :  Waterfkil  near  New  BraonliBlSk  Texas. 

—— Bp.  nndet.  Shnmard.    (1853.) 

Expl.  Bed  ritw,  Lonislaoa,   by  B.  B.  Many, 

p.  2U)^  pi.  «,  ilg.  4.    WMh.,  1868.    B.  F.  Sho- 

mard. 
Fonnation :  Cretaoeoaa. 
Location :  Gross  Timben,  Texas. 

Bp.  nndet.  Meek.    (1859.) 

N.  W.  Terr.,  Bep.  Prog.  Aasln.  and  Saricat,  MxpL 
Bxped.  H.  Y.  Hind,  p.  184.  Toronls^  1889. 
F.  B.  Meek. 

Fonnation:  Oetaceous. 

Location :  Two  Greeks,  Canada. 

Bp.  nndet.  Meek.    (1870.) 

Proc.  Am.  Phllos.  Soo.,  vol.,  11, 1868-18T0;  pi.  4M. 

Phlla.,  1871.    F.  B.  Meek. 
Formation :  Gretaceoas. 
Location :  Fountain  creek,  Colorado  city.  Cola 

«.«—  Bp.  nndet.  Meek.    (1870.) 

Proo.  Am.Pkllos.8oc.,ToLll,18Ba-187fl^  p.  488i 

Phila.,  1871.    F.  RMeek. 
Formation:  Cretaceous. 
Location :  Mission  station,  N.  P.  B.  B. 
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Ammonites — Continued. 
«p.  nndet.  Tcmla.     (1874.) 

Die  Zweite  Ihitacba  NordpoUtrfahrC,  2 welter 

Bud,  p.  MO.    Iioipidc  1874.    ItansToaU. 
f  onnation :  Janarie.  [Gretaoeow  ]]. 
Location :  Kohn  laland,  Mit  ooMt  of  Qraaaland. 


—  Bp.  ondet.  Whitearea.    (1874.) 

OooL  lor.  Oui.,  Bep.  Flog,  far  1813-187^  p.  1691 
1874.    J.V.  WbitMi 


Loeatton :  Nanaimo  itvor,  Yanooavor  itfand,  10 
mUosiip. 

-  &^.  nndei.  Whtteavee.    (1874.) 

OioL  flar.  Oui^  Bap.  ftag.  for  1878-1874,  p.  Mi, 

JfoBlnal,  18T4.    J.  T.  WhitM^ 
FonnatfoD:  GretaccofBi. 
BotowDoddN) 


-  8p.  ondet.  WhiteaTea.    (1876.) 

QooL  Sor.  Grd.,  Mee.  Too.,  toI.  1,  pt.  1,  pu  47, 
pL  8,  flffk  4, 4a.    MoDtrcal,  1878.    J.  I*.  "Whir 


Qaoen  Okailotto 

Bp.  nndet.  Hill.    (1889.) 

GeoL  Bur.  Texaa,  BulL  JSo,  4,  ]^  9^  Aaitin, 

1889.    B.  T.  HilL 
FoimatioD :  Orotaeeow. 
loeafloD:  Oow  creek  bede,  near  TkaTli  Peak, 

Tana. 

Sehiel.    (1864.) 

Bep.  Bzpl.  and  8ar.  B.  B.  B.  MlMlMlppI  rtrer  to 
Badflc  ocean,  toL  2;  Bap.  Bxpl.  41it  parallel, 
B.  Lat.,  p.  100,  pL  8,  llg.  la.  Wa*.,  Iflift. 
JaiBM  Sehiel. 

FonaatioD:  Grataoeoae. 

Location:  Grand rlres. 

White.    (1878.) 

SeTenfh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr, 

Snr.,  p.  188.    Wank.,  18VB.    a  ▲.  White, 
lomation:  Gretaoeoaa. 

Location :  Tallar  ^  UMI«  TkonkpNn  creek, 
Oolondo. 

AiBpiillinA(    f)Gabb.    (1860.) 

Geol.  Snr.  Gel.,  Paleont,  toI.  S,  p.  181.  FMla., 
1889.    W.  M.  Gabb. 

atriata  n.  a.  Gabb«     (1869.) 

Geol.  Snr.  Cal.,  Paleon*.,  fiel.  S,  pp.  161-182,  pi. 

27,  flc.4a    Phlla^l86B.    W.  U.  «abb. 
Formation  :  Gretaceooe. 
Locatioo:  MartiiMB,OaL 

Amnalnm  oonradi  n.  s. Whitfield.  (1885. ) 

Mod.  U.  8.  Gm>I.  Har.,  vol.  8,  pp.  62-68,  pi.  T,  figs. 

8-ia    Waek^iaSft.    B.  P.  Wkitfleld. 
Formation:  GretaceouA. 
Location  :  Haddonfield,  New  Jensf . 

lanticnlare  nom.  proT.  Whiteaves. 

(1884.) 

Gaol,  ft  Nat.  Hi«t.  8ur.  Oan. ;  Hee.  Foes.,  toI.  I, 
pt.  3,  pp.  242-943,  pi.  88,  fig.  6.  Montreal, 
1884.    J.F.Wiateavea. 

FonnwduB:  Crstaoeooa. 

Lorntiun :  North  ihore  of  Gooiahewa  inlet. 


Amuaiam— Continaed. 

aimpliotim  (Con.) Whitfield.   (1885.) 

Maa.  U.a.  Geol.  Sor.,  yoI.  0,  pp.  61-82,  pi.  7,  flgik 

11,12.    Walk.,  1885.    B.  P.  Wbltfleld. 
BDimatloB:  Qrataoloin. 
Location :  Monmonth  coonty,  Kew  Jenay. 

Amoaainm  (Klein).  Meek.    (1865.) 

GeoL  Snr.  QaL,  Geology,  toL  1,  p.  478.    Phila., 
1886.    F.  B.  Meek. 

— ~  anraxliun  n.  a.  Meek.    (1865.) 

Geol.  Snr.  GaL,  Geology,  toLI,  pp.  478-470,  pLl, 

40^6, 8a.    PhiJa.,1886.    F.B.Meek. 
Formation :  Jnrraaaio  [Gretaoaona  ?  ] 
Location :  Marlpoaa  eatale,  OUIfomia. 

Anadema  snb.  gen.  (  H.  d^  A.  Adams ) 
White.    (1889.) 

Bon.  IT.&  Geol.  Bar.  No.  81,  p.  17.    Wadb.,  1888. 
G.A.indta. 

Ananohytea  (Lam. )  Morton.    (1880. ) 

Am.Joar.8d.,lataer.,Tol.l8,p.S46.  BawHaren, 
1830.    &  G.  Morton. 

•*i— -olnotaa  Marten.    (1880.) 

Am.  Jour.  Bel.,  lat  aer.,  toL  18,  pi.  8,  flg.  7.    Kew 
Hatan,  1880.    8.  G.  Morton. 

oinotoa  Morton.    (1830.) 

Jonr.  Acad.  Mat.  Bci.,  Phila.,  toU  8,  lat  aer.,  182T- 
1881,  p.  200.    Pbila.,  1827-1881.    &  O.  MortOQ. 
Formation:  Cretaceona. 

oiBOtna  Morton.    (1834.) 

Synop.  Org.  Bern.  Oret.  Gr.  U.  8.,  p.  78.    Phila., 

1884.    8.  G.  Morton. 
Foimatlaa :  Cretaoaoaa. 
Locatkm:  NewJeraey. 

— ^cruolfema  n.s.  Morton.     (1830.) 

Am.  Jour.  ScL,,  lat  aec.,  yoL  18,  p.fi45k  pLSi,  Sg.  8. 

New  Haren,  1830.    &  G.  Morton. 
Focmation:  Ferruginooa  land  {Gretaceona.] 
Location :  New  Jeney. 

^^ornolferaa  Mortem.    (1880.) 

Joar.  Acad.  Nat.  Sd.,  Phfla.,  Yal.  8,  lat  ear.,  1827- 
1881,  p.  lOL    Phila.,  18fr-1881.    8.  G.  Morton. 
Oretaneona. 


—  fimbrlatoa  n.  8.  Morton.    (1830.) 

Aai.  Jear.  Sci.,  lat  eer.,  toI.  18,  pp.  846-846,  pi.  3, 

flg.O.  New  Havea,  1880.  8.  G.  Mart<m. 
Formation:  Ferruginooa  aand  [Gretaeeoui.] 
Location:  New  Jeney. 

*-fimbriatxia  Morton.    (1830.) 

Joor.  Acad.  Nat.  Bci.,  Pbila.,  toI.  8,  lat  aer.,  1827- 
1831,  pp.  a00-2U.  Phila.,  1827-1831.  8.  G. 
Morton. 

Formation :  Oretaoeona. 

—  flmbriatua  Morton.    (1884.) 

iynop.  Oig.  Bern.  Crat  Gr.  U.  Sw,  pp.  76-79,  pU  8» 

fkg.  20.    Phfla.,  1884.    BL  G.  Morton. 
Formation :  Cretaceoua. 
Location:  NewJeraey. 
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Ananohytea — Continned. 
—  sp.  nndet.  Morton.    (18S0.) 

Am.  Jour.  Sci.,  lut  ser.,  rol.  17,  p.  287.    New 

Haren,  1630.    8.  O.  Morton. 
Formation  :  Ferrngiuoiu  land    [Oretaoeoni.] 
Location:  United  States. 

Anatixnya  n.  snb  gen.  Conrad.    (1860.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  toI.  4,  2dBer.,  18&8- 
1860,  p.  276.    Pliila.,  1858-1860.    T.  A.  Conrad. 

Anatina  (Lam.)  Gabb.    (1861.) 

Proc.  Acad.  Nat.  Sci.,  PliiIa.,for  1861,  p.  324.  Phila., 
186:2.    Wm.  M.  Gabb. 

-«->elegansn.8.  Eichwald.    (1871.) 

Oeog.  Paleout.  Bumerk.  Halb.  Mang.  Aleutiachen 

Insolo.,  pp.  110-121.    St.  Petersburg,  1871.    X. 

Eichwald. 
Formation  :  Gretac^^ons. 
Location  :  Kadiak  and  Unalaaka  islandik  Alaska. 

elliptioa  n.  b.  Gabb.    (1861.) 

Proc.  Acad.  Nat.  Sci.,  Phila.  for  18^  p.  824^ 

Phila.,  1862.    Wm.  M.  Gabb. 
Formation:  Ciretaceons. 
Location  :  MuUica  hill.  New  Jersey. 

— —  inequilateralls  n.  a.  Gabb.    (1864. ) 

Oeol.  Sar.  Oal.,  Paleont.,  rol.  1,  p.  161,  pL  S9, 
fig.  241.    Phila.,  1864.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  North  side  of  Siskiyou  monntaini,  Or*. 
gon,  near  the  stage  road. 

?  lata  n.  s.  Gabb.     (1864.) 

Geol.  Sur.  Cal.,  Paleont,  toI.  1,  p.  161,  pL  S2, 

fig.  126.    PhiU.,  1864.    W.  M.  Gabb. 
Formation :  Crutaceous. 
Location:  Penoe*s  Banch,  Butte  coanty,  OaL 

quadrata  n.  a.  Gabb.    (1869.) 

Geol.  Bur.  Cal.,  Pftleont,  yoI.  8,  p.  177,  pi.  29,  fig. 

64.    Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaoeons. 
Looation :  North  shoreof  Departure  bay,  NaoAimo, 

Tancourer  Island. 

— -suloatinan.s.  Shnmard.    (1861.) 

Proc.  Borton  Soc  Nat  Hist,  toL  8,  1861  1882, 

pp.  804,  206.    Boston,  1862.    B.  F.  Shnmard. 
FormatloD:  Orvtaoeons. 
Looatton:  Chatfldd  point,  NaTmrro  ooantj,  Tezai. 

— -  snloatina    (Shnmard)    Whiieayes. 

(1879.) 
GeoL  Sor.  Oaa.,  Mea.  Worn.  toL  1,  pt  8,  pp.  188^ 

140^  pi.  17,  flgs.  6, 6a.    MmtrMl,  1878.    J.  F. 

WhiteaTsa. 
Formation:  Orataoeona. 
Location:  Snda  islands. 

— —  onlcatina  (Shnmard  t)  White.  (1889. ) 

Ball.  U.  &  Geol.  Sor.,  No.  61,  pp.  48-44,  pL  6^ 

flg.L    Wash.,  1889L    a  A.  White. 
Fonnatlon:  Cretaceona. 
Looation:  Snda  Island. 

-^— tryonianan.  a.  Gabb.    (1864.) 

«Ml.  Sor.  Gal.,  Paleont,  rol.  1,  pp.  160-161,  pL 

89,  fig.  24a    Phila.,  1864.    W.  H.  Gabb. 
Formation:  Oretaceona. 
LooatloB:  ICartines,  Oal. 


Anatina — Con  tinned. 

tryoniana  (f )    (Gabb)     Whiteayea. 

(1874.) 

Geol.  Snr.   Can.;   Bep.  Prog,   for  1873-1874,  p. 

265.    Montreal,  1874.     J.  F.  WhiteaTea. 
Formation:  Cretaceous. 
Location:  Gabrlola  island. 

tryoniana(Gabb)WhiteaTea.  (1879.) 

GeoL  Sur.  Can.,  Hee.  Foaa.  toL  1,  pt  8,  p.  140. 

Montreal,  1879.    J.  F.  WhiteaTsa. 
Formation:  Orstaceoos. 
Location:  Gabrlola  island. 

1  ap.  nndet.  Whiteayea.    (1874.) 

GeoL  Snr.  Can.,  Bep.  Prog,  for  1873-1874,  p. 

263.    Montreal,  1874.    J.  F.  WhiteaTea. 
Fonnation:  Cretaceona. 

Location:  Nanaimo  rlY«r,  TancouTW  ialaiid,  two 
and  one-fonrth  and  two  and  one-half  miles  np. 

Anchiatoma  parvulum  n.  a.  Whiteayea. 
(1885.) 
GeoL  and   Nat  Hist  Snr.    Can.,    Oont   Can. 
F^eont,  ToL  1,  pt  1,  pp.  19-80^  pL  3,  flga.  2, 
8a,  b.    Montrsal,  1886.    J.  F.  Whiteaiea. 
Formation:  Cretaceons. 

Location:  Old  Man  riTer,  two  miles  abore  Bye* 
grassflat,  Canada. 

Anohura  n.  g.  Conrad.    (1860.) 

Jonr.  Acad.  Nat  Sci.,  Phila.,  vol.  4,  2dser.,1858- 
1860,  p.  284.    Phila.,  1858-1860.    T.  A.  Goniad. 

— —  (Conrad  typical . )  Meek.    ( 1876. ) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  p.  324.  Wash., 
1876.    F.  B.  Meek. 

—  abrupta  n.  a.  Conrad.    (1860. ) 

Jonr.  Acad.  Nat  Sci.,  Phila.,  yoL  4,  2d  ser.,  1868- 
1860,  pp.  284-285,  pL  47,  fig.  1.  Phila.,  186fr- 
1860.    T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Tippah  county,  MlssissippL 

abrapta  (Conrad)  Gabb.    (1868.) 

Am.  Jour.  Conch.,  toL  4,  p.  146,  ipL  14,  fig.  18. 

Phila.,  1868.    Wm.M.Gabb. 
Formation:  Cretaceous. 

amexioana  (E.  d&  8.  ap.)  White. 

(1879.) 

Blerenth  Ann.  Bep.  U.  &  GeoL  and  Geogr.  Sor. 

Terr.,  p.  186.    Wash.,  1879.    0.  A.  Whita. 
Formation:  Oretaoeons. 
Looatlon:  Yallay  of  Little  Thompson  oraek,  Ool- 

orado. 

-»—  amerloana  (E.  &  8.  ap.)  Whiteayea. 
(1885.) 

QeoL  and  Nat  Hist  Snr.  Oan.,  Cent  Can.  Piala- 
ont,  Yol.  1,  pt  1,  pp.  48^*9.  Montraal,  1886. 
J.  F.  Whiteayea. 

Formation:  Cretaceons. 

Location:  South  branch  of  the  Saskatchewan;  Boss 
creek,  near  Inrine  station,  on  ttie  Canadian 
Pacific  railway;  Old  Wives  creek,  township  10, 
range  11,  west  of  3rd  principal  meridian; 
North  Woody  mountain,  on  a  branch  of  Old 
Wives  creek,  in  township  8,  range  4,  west  of  the 
same  meridian,  Canada. 


■OTU.] 


NORTH  AMERICAN  MESOZOIC  INVERTEBRATA. 


39 


Anchora — Continned. 

arenanun     (Morton     ep.)      Gabb. 

(1876.) 

Proc  Acad.   Nat  Scl.,   PhiU.,  for  1876,  p.  298. 

PhUa.,  1876.    Wm.  SL  Gabb. 
Formation:  Cretaeeotu. 
Location:  Patanla  craak,  Georgia. 

bella  n.  s.  Conrad.    (1874.) 

SeTenth  Ann.  Bep.  U.  8.  6«ol.  and  G«ogr.  Sor. 

Terr.»p.  406.    Waah.,  1874.    T.  A.  Connid. 
Formation:  Oratacaoos. 
Location:  [Naar  Denvtr  and  in  tha  Bonth  Pack, 

Golorado.] 

«— ?  ocuinifera  n.  s.  Gabb.    (1869.) 

Gaol.  Snr.  CaX.,  PaleonL,  roL  8,  p.  166,  pi.  98, 

fig.  46.    Phila.,  1869.    W.  IL  Gabb. 
Formation :  Gretacaoos. 
Location :  Martines,  CaL 

eadUs  (Gabb)  Whitoayea.  (1879.) 

Geol.  Snr.  Oan.,  Maa.  Fois.,ToL  1,  part  %  p.  U8. 

Montreal,  1879.    J.  F.  WbitaaTM. 
Formation:  GMtaoeooa. 
Location :  Snda  talandib 

fidoilbniiia  Gabb.    (1868.) 

Am.  Jour.  Ooneh.,  toL  4,  p.  14S»  pL  H  flg.  14. 

Fhlla.,  1868.    Wm.  M.  Gabb. 
Formation:  Oretaooooa. 

CUdformla.  Gabb.    (1868.) 

Oeol.  Bar.  GaL,  Pldeont,  toL  1|  p.  168w    PhUa., 

1869.    W.  M.Gabb. 
Formation:  Oretacaonc 
Location :  Obioo  creak,  OaL 

— —  ?  fdatfomila  (Meek  MSS.)  White. 

(1876.) 
Bap.  Googr.  and  Gaol.  BzpL  and  Snr.  watt  of 

lOOCb  meridian,  toL  4,  part  1,  pp.  190-191,  pL 

18,llg.  4a.    Waab.,  1876.    aA.Wblta. 
Fonnatton:  Orataocona. 
Location:  Xaat  bank  of  Bio  Paerco^  iiz  mllei 

below  Qua  Salasan ;  six  mllei  weit  of  Seboetto; 

and  Oerro  Botnnda,  New  Mexico. 

— —  ?  ftulfonnla  n.  s.  Meek.    (1877.) 

Bep.  GeoL  Bxpl.  40tb  parallel,  roL  4,  part  1,  pp. 

160-1(0,  pL  U,  ilgi.  8,  fla.    Wadi.,  UTT.  T. 

B.Meek. 
Formation:  Gretaceone. 
Location :  Water  tank  two  mlleo  from  CoalTUla^ 

Utah,  and  on  Obalk  creek  above  OoalTllle. 

fhfliformlB  (Meek)  White.    (1879.) 

Blerenth  Ann.  Bep.  U.  B.  GeoL  and  Geogr.  8ar. 

Terr.,  p.  838.    Wadi.,  1879.    aA.Wliitab 
Formation :  Oretaeeona. 
Location :  OoalTiUe,  Utah. 

baydani  n.  8.  White.    (1879.) 

Blerentb  Ann.  Bep.  U.  8.  Oeol.  and  Geogr. 
Terr.,  p.  186.    Waab.,  1879.    a  A.Wbitab 
Formation:  Oretaeeona. 
Location :  Foaril  ridge,  OolonMlOb 


Anohura — Continued. 

haydeni  White.    (1879.) 

Bleventh  Ana.  Rep.  U.  S.  Geol.  and  Geogr.  Su 
Terr.,  pp.  311,312,  pi.  7,  fig.  la.  Wash.,  1879. 
G.  A.White. 

FormattoD :  Cretaceona. 

Location :  Fifteen  mllee  weat  of  Greeley,  Oolo., 
and  alMut  aiz  milee  aonth  of  Fort  Gollina. 

^—  monilifera  n.  s.  Gabb.    (1869.) 

Geol.  Sur.  Gal.,  Paleont.,  toI.  2,  p.  262,  pL  86^ 
flg.  7.    Phila.,  1869.    Wm.  M.  Gabb. 

Formation:  Cretaoeooa. 

Location :  Sierra  da  loe  Gonohaa,  near  ArlTOOhl, 
Bonora,  Mexico. 

— -  ?  newbenyl  n.  8.  Meek.    (1876.) 

Bep.  BxpL  Exped.  Santa  Fe,  New  Mexico,  to 
Junction  of  Grand  and  Green  rlTere,  pp.  129- 
180^  pi.  8,  flg.  6.    Waab.,  1876.    F.  B.  Meek. 

Formation :  Oretaeeona. 

Location :  Bio  da  la  Plata. 


—  nuptiaUa  n.  8.  White.    (1874.) 
Prelim.  Bep.  Inrert.  Foee.;   Geogr.  and  GeoL 

BxpU  and  Snr.  weat  of  100th  Meridian,  p.  8^ 

Waab.,  1874.    G.  A.  Wbite. 
Formation:  Juramic?    Gretaoeona. 
Location:   Ftftj  mllee  north  of  Gamp  Apache^ 

and  flTO  milee  weat  of  Mineral  Spring,  Ariaona. 

—  ?  paxva  (M.  A  H.)  Meek.    (1876.) 
Bep.  U.  S.  GeoL  Snr.  Terr.,  toL  9,  p.  888,  pL  19^ 

figB.4a,  6.    Waab.,  1876.    F.  B.  Meek. 
Formation :  Gretaceona. 
Location:  Yellowetone  rlfer,  one  hundred  and 

flftj  milee  from  ite  month. 

--  prolablata  n.  e.  White.    (1876.) 

Bep.  GeoL  Uinta  Mte.,  pp.  181-188.    Waab.,  18761 

0.  A.  White. 
Formation:  Gretaoeona. 
Location :  Upper  Sanab  and  Sink  Spring,  Utah. 

—  roBtrata  (Mort.)  Conrad.    (1875). 

Bep.  GeoL  Sor.  N.  Garolina,  roL  1.  Baleigh, 
1876.  W.  G.  Kerr.  App.  A,  p.  12,  pL  8,  flg.  88. 
T.  A.  Oonrad. 

Formation:  Gretaceona. 

Location :  Snow  Hill,  Greene  eoontj.  North  Gar- 
olina. 

InadTertentlj  called  A.  roiliata.  Should  be  A. 
pennata.  See  Proc.  Acad.  Nat  Sd.,  Phila.,  for 
1876,  p.  876.    Phila.,  1876. 

—  xulda  n.  a.  White.    (1876.) 

Bep.  Geol.  Uinta  Mte.,  pp.  180-18L    Waeb.,  1876. 

0.  A.  White. 
Formation:  Gretaoeoua. 
Location :  Upper  Kanab,  Utah. 

—  Btenoptexm  (Goldf.sp.)  Whiteares. 
(1879.)  ^ 

Geol.  Sur.  Gan.;  Mee.  Foes.,  toL  1,  pt.  8,  p.  188^  pL 
16,  flgik  11,  Ho.  Montreal,  1879.  J.  F.  Whit* 
eavee. 

Formation :  Gretaceona. 

Location :  Nanaimo  riTor,  two  milee  and  a  qnai>> 
ter  up,  Tancourer  iiland. 
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Anohura— Continaed. 

?«ublevlft.  (M.JbU.)  Meek  (1876.) 

Bflp.  U.  8.  Ckol.  Sot.  Terr.,  toI.  9,  pp.  327-328, 
pi.  19,  tigfL  So,  b.    Waah.,  1876.    F.  B.  Me«k. 

Fonnation:  Cretaoeoiu. 

Location :  TellowBtone  liTec,  one  htmdred  and 
ftfly  miles  from  its  month. 

?  mibl^viB   (M.    St   H.)  Whitfield. 

(1880.) 
Bep.  GeoL  Black  hilU  of  Dakota,  p.  488.   Wash., 

1880.    B.  P.  Whitfield. 
Formation :  Cretaceous. 
Location :   Near    Box-elder  creek.  Black  biUs, 

Dakota. 

texana  (Roem.  ep.)  Gabb.    (1876.) 

Prao.  Acad.  Mat.  8cL,  Phila.,  for  1898»  pp.  198^  899. 

Fhila.,1876.    Wm.M.Gabb. 
Formation :  Gretaceons. 

— *- tranaverMi  n.  e.  Qabb.    (1800.) 

Oeol.  Sor.  Gal.,  Paleont.,vel.  S,  p.  169,  pi.  IT,  fig. 

46.    Phila.,1869.    W.M.€MI». 
Formation:  Cretaceoos. 
Location :  Martinec,  QaL 

(Drepanooheilua)  americanaHeek. 

(1864.) 

Check  List  Inrert.  Foss.  N.  Am.  Cret  and  Jar. 

Smitb8on.Misc.Coll.,Tol.7,  Mo.  177,  pp.  86-86. 

Wash.,  1864.    F.B.Heek. 
Formation :  Gretaeeona. 
Zioeatlon:  Idaho. 

^*—  (Drepanoohailaa)  ameriofltna.    (£. 
&S.ap.)Meek.    (187a) 

Bep.  U.  S.  Geol.  Snr. Terr.,  vol.8,  pp.  :«S6->8SB,  pi. 

a8,fl|9B.8a,«.    Wa8b.,U79c    F.B.Meek. 
Formation :  Cretaoeoae. 
Location :  M oreau  river,  Long  lake,  and  other 

localities ;  TeltofintoBe  flTsr. 

•^-—  (Brepaixoolielliia)  miidgeana  b.  b. 

White.    (1879.) 
SleTenth  Ann.  Bep.  XJ.  8.  Geol.  and  Oeogr.  8nr. 

Terr. ,  pp.  312-318,  pi.  7,  figs.  8a,b.    Wash.,  1879. 

aA.Whlta. 
Formation:  Cretaoeons. 
Location :  Denison,  Texas. 

(Drepanooheilns)    nebraaoanaia. 

(£.  A,  S.  sp.)  Meek.    (1876.) 
Bap.  IT.  8.  Geol.  Snr.  Terr.,To1.9,  pp.S88-SS7,  pL 

19,flgs.6a-e.    Wash.,  1876.    F.B.Meek. 
Btemation :  Orataoeona. 

Location :  Oroir  oredc,  near  Black  hUls;  also  on 
Sage  creek,  near  the  BmI  Lands  of  White  rlrer. 

(DrepanooheUua)  nebraaoeiiaia  (£. 

A  S.)  Whitfield.    (1880.) 

Bep.  Oeol.  Black  hills  of  Dakota,  p.  «9,  pi.  12,  figs. 

2,3.    Wash.,  1880.    B.  P.  Whitfield. 
Formation :  Cretaceous. 
Location :  On  the  east  fork  of  BeaTer  creek,  three 

miles  west  of  Oarnp  Jeoueyi  Black  hills. 

(Drepanoohellna)  prolablata 

White.    (1879.) 

Blerenth  Ann.  Bep.  X3.  8.  Oeol.  and  Oeogr.  Snr. 

Terr., pp. 313-314, pi. 7, fig. 2a.    Wash.,  1879.    C. 

A.  White. 
Formation :  Cretaceone. 
Location :  Upper  Ka&ab  and  Sink  Spring,  Utah. 


Anohnra — Continiied. 
— —  (DrepanooheUua)  ruida   White 
(1879.) 
EleTeBth  Ann.  Bep.  U.  8.  Oeol.  and  Oeogr.  8nr 
Terr.,p.  312,pl.7,  flgs.4,a,6.    Wash,  1879.    C. 
A.  White. 
Formation :  Cntaceonft. 
Location:  Upper Kanab, southern  Utah. 

•— -  «p.  nndet.  Meek.    (1870.) 

Pre«.Am.Ph11oe.8oc.,ToL  XI,  1869,  1870,  p.  430. 

Phila.,1871.    F.  B.  Meek. 
Furoalioii :  Gretaosoua. 
Location :  Dodson's  ranch. 

?  White.    (1879.) 

Kleyenth  Ann.  Bep.  U.  8.  OeoL  and  Oeofcr.  Sur. 
Terr.,  pp.  299-280.    Wash.,  1879.     0.  A.  WhiU 
Formation :  Cretaceous. 
Location :  Dodd's  nadi  on  Asblej*s  fork,  Utah 

AxKamaria  (Lam.)  Gkkbb.    (1864.) 

Oeol.  Snr.  CaL,  Paleont.,  vol.  1,  p.  100.  Phila., 
1864.    W.M.Oabb. 

elongata  n.  s.  Gabb.    (1864.) 

Oeol.  Sur.  Oal.,  Paleont. ,  vol.  1,  p.  100,  pi.  18,  Ag.  64. 

Phila^l804.    W.M.Oabb. 
Formation :  Gi  etaceous. 
boeation  :  J^ear  8aa  Dl«go,eaM  of  Mount  Diablo, 

and  Clayton, Oal. 

Anoylooeras  (d'Orb.)  Conrad.     (1855.) 

Proc.  Acad.  Kat.  Sci.,  Phfla.,  for  1854, 1855,  p.  286. 
Phlla.,1856.  X.A.OoMvd. 

approximana  n.  s.  Conrad.    (1855.) 

Proc.  Acad.  Nat.  Soi.,  Phila.,  for  1864,  1866,  p.  266. 

Phila.,  1866.    T.  A.  Conrad. 
FoRnatimi:  Creawoana 
Location :  Arkansas. 

— ^annulattim  (Shnmard)  White. 
(1883.) 

Twelfth  Ann.  Bep.  U.  &  aaol.  and  Oe^r.  Sur. 
Tsrr.,Flart  l,p.3g^pL  18,  tga.  10«,6w  Wash., 
1888.    O.A. White. 

_annnlatiian.  8.  Shnmard.    (1859.) 

tnm,  Acad.  8fll.^flt.  Loull,  voLl,  t8B8-186Q,  p.88iw 

fit  Louis,  1856-1860.    B.  F.  Sbumaid. 
Itonnation :  Gralaceoua. 
Location :  Shawnee  creek,  Orajson  eounty,  Texas. 

— -?   oheyennenaia  n.   a.   M.   &   H. 

(1856.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1856,  pp.  71,  72. 

Phila.,  1857.    He^k  ft  Harden. 
Formation :  Cretaceous. 
Location  :  Mouth  Olieyennc  river,  Mebnutka. 

jenneyi  n.  8.  Whitfield.    (1877.) 

U.  8.  Gttogr.  and  Geol.  Sur.  Rocky  mountain 
region  :  fYelim.  Rep.,  Paleont.,  Black  hills,  pp. 
48-43.     Wash.,  1877.     R.  P.  Whitfield. 

FBrmation:  Cretaceons. 

Location  :  On  the  ea^it  fork  of  Bi^arer  creek,  three 
miles  west  of  Camp  .Tonner,  Black  faille. 
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—  Jonnoyl    (Whitfield)    Whitfield. 
(1880.; 

B«p.€tool.  BlAdt  lillli  of  DAkote,  pp.  4S2-4M,  pi. 

16,flga.7-9.    WMh.,1880.    B.  P.  Whitfield. 
Fonnatlon :  GrataoeoDS. 
Location :  On  the  ewt  fork  of  Bearer  creek,  three 

inilM  w«rt  of  Oamp  J«iiii«y,  Blaok  hlllB. 

—  Jennoyi    (Whitfieldf)     Stanton. 
(1887.) 

Proc  Colorado  6d.  Boo.,  toL  2,  pit  a^  for  1887, 
p.l«7.    [DeBTei;  U88.1    T.  W.  Stanton. 

formation:  Gretaceona. 

Location:  Aboat  five  miles  north  of  the  town  of 
Boalder,  Colorado. 

—  mortoiii  (H.  A  M.  ep.)    H.  &  M. 

(1854.) 

Men.  An.  Acad.  Arte  and  Sd.,  rol.  6*  p.  411. 
Oamhridfe  and  Barton,  1B55.     Ball  *  M«ek. 
Ponaation:  Cretnoeoni. 

—  ?  nebraBOensia  n.  s.  M.  Sl  H.  (1856.) 

Proc  Acad.  Nat.  8d.,  Phlla.,  for  1860,  p.  71. 

PhUa.,1867.    Meek  ft  Hayden. 
Bocnation:  Oretaeeona. 
Location:  Iqnor  creek,  north  fork,  Ohejenne, 

NebraduL 

—  ?  nieoUetii  n.  s.  H.  A,  M.    (1854.) 

Mem.  Am.  Acad.  Arte,  and  8cL,  voL  0,  n.  >.,  pp. 

8Vr-396,  pL  4,  fig.  i.     Oamhridge  and  Boston, 

1866.    Hall  ft  Meek, 
f  annatiaii:  Qretaoi*ont. 
Loaattan:  Gnat  Band  of  the  Minonrl. 

—  percostatoB  Gabb.    (1889.) 

Oeol.  8nr.  Cal.,  Faleont.,  toI.  2,  pp.  138-139,  pi. 
2«,fig.  19.    Phlla.,  1809.    W.  M.  Gahh. 


Location:  Oalifomia. 

—  p«roostatiia    (Gabb)    Whiteavea. 
(1882.) 
Proa  and  Tnwa.  Boy.  floe.  Obaada,  -voL  1,  tec.  4^ 

p-ffi.    Montsaal,  188S.    J.  I*. 'WhItaaTea. 
formation:  Cretaeeooa. 

b:  Kerth  slope  of  Jackan   monntain. 


*  r^mondi  Qabb.    (1869.) 

fleol.  Sor.  OsL,  Paleont,  yoL  2,  p.  188,  pL  33, 

flg.  17.    Phlla.,  1809.    W.  M.  Gabb. 
fonoadon:  Cretaoeons. 
Location:  Oklifornia. 

-  rtoondi  (Gabb)  Whiteavea.   (1882.) 

Proe.  and  Trans.  Boy.  Boc.  Canada,  toI.  1,  sec.  4, 
pp.  82,83.    Montreal,  1883.     J.  F.  WhItaaTee. 

Fonnation:  Cretaoeons. 

Location:  West  side  of  Fnaar  rirer,  below 
Ljrtton  and  oppoeite  Boston  bar,  north  slope  of 
Jackass  mountain,  Canada. 

-r^mondi  CGabb)  Whiteaves.  (1884.) 

OaoL  and  Kai.  Hist.  flnr.  Can.,  Msa.  Foss.,  rol. 
l,pt.8»p.2U,pl.sa,flgiLS,2a.    Montreal, 


Location:  Horth  Shore  of  Canurimra  Inlet. 


Anoylooeraa— Continued.    . 

triooatatua  n.  a.  Whitfield.    (1877.) 

U.  8.  Geogr.  and  Geol.  Sur.  Rocky  Mt  nglon: 
Prelim.  Bap.  Paleont.,  Black  hills,  pp.  43-44, 
Wash.,  Ig77.    B.  P.  Whitfield. 

Formation:  Crelaceons. 

Leeatian:  On  the  Obayanne,  near  Fkvnch  cnek, 
Black  hills,  Dakota. 

txieoaUtua  (Whitfield)  Whitfield. 

(1880.) 

Bap.  OeoL  Black  hllb  of  Dakota,  pp.  464-466, 
pL  Ifi,  flga.  7,  8.    Wash.,  1880.    B.  P.  Whitfield. 

Fonnation:  Cretaceons. 

Location:  On  the  Chsjonna,  near  French  ereek. 
Black  Hllla. 

?imomn(M.A  H.)Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  toI.  9.  pp.  409-41U, 
pi.  21,  igs.  la,  b.    Wash..  1870.    F.  B.  Meak. 

Formation:  Cretaceous. 

Location:  Sonth  fork  of  Cheyenne  river,  near 
the  Bhkck  hills. 

(Hamitea)  nnoua  n.  8.  M.  &  H. 

(1858.) 

Prae.  Acad.  Naft.  Set,  Fhila.,  for  1868,  pp.  68-67. 

Phila.,  1868.    MeakftHaydsn. 
Famation:  Grefcaaeons. 

Location:  South  fork  of  Cheyenne  rlTar,   near 
the  base  of  Blaok  billsi 
8p.  nndet.    Gabb.    (1864.) 

Geol.  Sur.  Gal.,  Paleont.,  toI.  1,  pp.  78-79,  pL 
16,  figs.  30,  30a.    Phila.,  1804.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Cottonwood  creek,  Arbuckle*s  dig- 
gings, Cal. 

Angaria  (Bolt.)  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont.,  toI.  1,  p.  121.  Phila., 
1804.    W.  M.  Gabb. 

oingnlata  n.  8.  Gabb.    (1860.) 

Goal.  Sar.  Osl.,  Paleont,  toL  8,  p.  264,  pL  36, 
fig.  9.    PhihL,  1809.    Wa.  M.  Gabb. 

Fonnation:  Cretaoeons. 

Location:  Sierra  de  los  Conchas,  near  AriTechi, 
Sonora,  Mexico. 

omatiaaima  n.  a  Gabb.    (1864.) 

GaoL  8nr.  Om.,  Paleont.,  vol.  1,  p.  121,  pi.  5iO, 
fig.  78.    Phila.,  1864.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Texas  Flat,  Placer  county,  Tuscan 
SprlDgs,  Cal. 

Angulua  (snb.  gen.  Schumacher)  Meek. 
(1876.) 
Bep.  U.  S.  Geol.  Sur.  Terr.,  toI.   9,  p.  193.  Wash., 
1876.    F.  B.  Meek. 

Aniaomyon  n.  g.  M.  A  H.    (1859.) 

Am.  Jour.  Scl.,  2d  sor.,  vol.  29,  pp.  83-35.  New 
HaTen,  1860.    Meek  ft  Hayden. 

alveolua  (M.  <&  H.)  Meek.     (1876.) 

Bep.  V.  8.  Geol.  Sor.  Ten-.,  vol.  9,  p.  293,  pi.  18, 
figs.  4,  0,6.    Wash.,  1870.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Yellowstone  rlTor,  one  hundred  and 
fifty  miles  above  its  month. 
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Anisomyon— Continued. 

alveolus  (M.  &.  H.)  Whitfield. 

(1880.) 

Bep.  Oeol.  Black  hUb  of  Dakota^  pp.  4S»-4S4, 
pi.  12,  fig.  20.    WMh.,  1880.    B.  P.  Whitfield. 

FormatioD:  Crvtacaona. 

Location:  On  Old  Woman  fork  of  tiio  Oheyenne 
rirer,  Black  hilla. 

alveolus  (M.  &  H.)  Whiteayes. 


(1885.) 
GeoL  and  Mat  Hist  Snr.  Oan.    Oont  Can.,  Fifr* 

leont.,  Tol.  1,  pt  1,  p.  47.  Montreal,  1886.    J. 

T.Whitearee. 
Formation:  Orotaoeona. 
Location :   White  Mnd  rirer  (or  Frenchman's 

creek)  nearthe49th  parallel  and  lonth of  Woodj 

mountain,  Canada. 

—  borealls  (Mort.  sp.)  White.    (1875.) 
Bep.  Geogr.  and  Geol.  Bzpl.  and  Snr.  west  of 

100th  meridian,  Yol.  4^  pt  1,  pp.  193-194^  pL 
18,  figs.  9a,  b.    Waab.,  1876.    0.  A.  Whlta. 

Formation:  Cretaceona. 

Location  :  Oallinaa  creek.  New  Mexico. 

—  boreaUs  (M.  A,  H.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Snr.  Terr.,  yoI.  0,  pp.  288-280, 
pi.  18,  figs.  9,  o-e.    Wash.,  1876.    F.  B.  Meek. 

Formation :  Oretaceona. 

Location :  Great  hend  of  Uie  Missouri  below  Fort 
Pierre. 

—  boreaUs  (Mort.)  Whitfield.    (1880.) 

Bep.  GeoL  Black  hills  of  Dakota,  p.  436,  pL  12, 

figs.  21-23.    Wash.,  1880.    B.  P.  Whitfield. 
Formation :  Cretaceous. 
Location :  Cheyenne  riyer,  Black  hUla. 

—  borealis  (Morton)  Stanton.    (1887.) 
Proc.  Colorado  Soi.  Soc,  toI.  S,  pt.  3,  for  1887, 

p.  186,  [Denrer,  1888].    T.  W.  Stanton. 
Formation :  Cretaceous. 
Location :  About  fire  mllea  north  of  the  town  of 

Boulder,  Colorado. 

—  centrale  n.  b.  Meek.    (1871.) 

Fourth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  312.    Wash.,  1871.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location :  Box-elder  and  Colorado  dtj,  Colorada 

—  oentrale  (Meek)  White.     (1875.) 

Bep.  Geogr.  and  Geol.  BxpL  and  Snr.  west  of 
100th  meridian,  yoI.  4,  pt  1,  pp.  194-196^  pL 
18,  figs.  8a,  b.  Wash.,  1876.  C.  A.  White. 

Formation :  Cretaceous. 

Location  :  Gallinas  creek.  New  Mexico. 

—  centrale  (Meek)  White.    (1879.) 

EleYenth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Snr. 
Terr.,  p.  226.    Wash.,  1879.    C.  A.  Whita. 

Formation :  Cretaceous. 

Location :  Near  White  rlYer  Indian  agencj,  Col- 
orado. 

—  centrale  (Meek)  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  206.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Sage  creek,  Cdorado. 


Anlsomyon— Continued. 

oentrale  (Meek)  White.    (1879.) 

XleYenth  Ann.  Bep.  X7.  &  Geol.  and  GMgr.  Snr. 

T^.,pp.aOS-4N>4»pU9,flgBl*HL  Wadi.,1879. 

C.  A.  White. 
Fcnmation:  Cretaceous. 
Location :  Box-elder  and  Colorado  city,  Obloimdo. 

oentrale  (Meek)  Whiteaves.    (1885.) 

Geol.  and  Nat  Hist  Snr.  Can.   Cont  Oan.  F». 
leont,  YoL  1,  pt  1,  pp.  47-48,  pL  7,  figs.  1,  la, 
2,  2a.    Montreal,  1885.    J.  F.  WhiteaYsa. 
Formation:  Cretaceous. 

Location :  Old  WiY«e  creek,  township  10,  range 
11,  west  of  8d  principal  meridian,  Cinada. 
haydeni  n.  s  Shumard.    (1861.) 

Proc  Boston  Soc.  Nat  Hist,  yoI.  8,  1881, 180^  p. 

198.    Boston,  18C2.    K  F.  Shumard. 
Formation:  Cretaceous. 
Location :  Chatfield  point,  NaYairo  eountj,  Ttaa» 

meekii  n.  s.  (Jabb.    (1864.) 

Geol.  Snr.  OaL,  Psieont,  yoI.  1,  p.  148,  pi.  21,  fig. 

106.    Phila.,1864.    W.  M.Gabb. 
Formation:  Cretaceous. 
Location  :  North  fork  of  Cottonwood  cr«ek,  CU. 

meekii  (GabbT)  var.  Whiteaves. 

(1879.) 

GeoU  Sur.  Can.  Mee.  Foes.,  yoL  1,  pt  8,  pp. 

129-130.    Montreal,  1879.    J.  F.  WhiteaYea. 
Formation :  Cretaceous. 
Location :  Banks  of  Trent  rlYer,  abOYe  the  falls, 

YancouYer  island. 

patelliformisn.  b.  (M.  &,  H.)    (1859.) 

Am.  Jour.  Set,  2d  ser.,  yoI.  29,  pp.  83^86,  pL  1, 
figs.  1-3.    New  Haven,  1860.    Meek  A  Hajdan. 
FormatioQ :  Cretaceous. 
Location:  Nebraska. 

patelliformis  (M,  &  H.)  Meek. 

(1876.) 

Bep.  U.  S.  Geol.  Snr.  Terr.,  yoL  9,  pp.  290-291, 
pi.  18,  figs.  6a-e^  and  •?.  Wash.,  18781  F.  B. 
Meek. 

Formaticm:  Cretaceous. 

Location :  Yellowstone  riYer,  one  hundred  and 
fifty  miles  above  its  mouth. 

patellifonnls  (M.  dc  H.)  Whitfield. 

(1880.) 

Bep.  GeoL  Black  hills  of  Dakota,  p.  436,  pL  12, 

figs.  17, 18.    Wash.,  1880.    B.  P.  Whitfield. 
Formation:  CretaoeouiL 
Location :  On  Old  Woman  fork.  Black  htii*, 

sexsuloatus   (M.  &  H.)   Meek. 

(1876.) 

Bep.  U.  a.  GeoL  Sur.  Terr.,  yoL  9,  p.  298,  pL  18 
figs.  8a,  b.    Wssh.,  1876.    F.  B.  Meek. 

Formation :  Cretaceous. 

Location:  Yellowstone  river,  one  hundred  and 
sixty  miles  from  its  mouth. 

sexsuloatus  (M.  d&  H.f)    Meek. 

(1877.) 

Bep.  Geol.  BxpL  40th  parallel,  yoL  4,  pt  1,  p.  168 
figs.  4,  6.    Wash.,  1877.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location  :  Outer  sandstone  rldge^  southeast  of  La 
Porte,  Colorado. 
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▲niflomyon— Continued. 

■hnmardi  (M.  A.  H. )  Meek.    (1876. ) 

Bap.  U.  8.  0«ol.  Sor.  Terr.,  toL  9,  pp.  289-S90, 
pL  18,  flgi.  7«^    Wadu,  1876.    F.  B.  Meek. 

Ibnaatioii:  Onteceooa. 

Location :  Qreat  bend  of  tiie  lUMOiiri,  beloiw  Tort 
Pierre. 

sabovatns  (M.  A  H.)  Meek.   (1876.) 

Bep.  U.  &  OeoL  Sor.  Terr.,  toL  9,  pp.  291-892, 
pi.  18, flga. 6d end OL  Weah.,1876.  T.B.Meek. 

Vonnation:  Oretaceooe. 

Location:  Tellowitone  rlTar,  one  hundred  and 
flftj  milea  alMTe  its  mouth. 

Buboratiis  (M.   A  H.)  Whitfield. 

(1880.) 

Bepi  OeoL  Black  hlUe  of  Dakota,  pp.  '434^180,  pL 

lS,flg.l9.    Wadi.,188a    B.  P.  Whitfield, 
lonnadon:  Oretaeeous. 
Location:  On  Old  Woman  folk. 

*— ep.  nndet.  Meek.    (1870.) 

Proa  Am.  Philon  8oc.,  toL  11,  1889-1810^  pi  ^M> 

Phila.,  1871.    f .  B.  Meek. 
Vormation:  Gretaceoua. 
Location:  Valley  of  Tountaln  creek,  OolondOi 

ep.  nndet.  HiU.    (1888.) 

OeoL  8nr.  Tezae,  BnlL  No.  ^  p.  80.   Aui8iBi,1888L 

B.  T.  HUL 
FormatioD:  Gretaoeoos. 
Location:  San  Antonio,  Tezaa. 

Anisorhyxiohiu  (sub.  gen.  Con.)  Meek. 
(1876.) 

Bep.  U.  8.  OeoL  8nr.  Terr.,  toL  9,  p.  ML  WaA., 
1878.    F.  RMeek. 

Anisos   (snb.  gen.  Fitflinger.)     Meek. 
(1876.) 

Bep.  U.  8.  OeoL  8ur.  Terr.,  toI.  9,  p.  688.  Waah., 
1876.    F.  B.  Meek. 

Anodonta  (Cnyier)  White.    (1878.) 

BnlL  U.  a.  Oeol.  and  Oeogr.  Sur.  Teir.,  toL  A, 
No.  St  p.  709.    Waeh.,  1878.    a  A.  White. 

— -  corpnlontoideB  n.  a.  Lea.    (1868.) 

Proc Acad.  Nat  8ci.,Phi]a.,for  1888,  p.  16i.  Phila., 

1888.    Isaac  Lea. 
Formation:  Gretaceooe. 
Location:  About  elz  mllee  northeast  of  Oamden, 

New  Jersey. 

— —  corpnlentoidea  (Lea.)  Whitfield. 
(1885.) 

Moa.  U.  &  GeoL  Sur.,  toL  9,  p.  868,  pL  88, 
flg.L    Wash.,  1886.    B.  P.  Whitfield. 

Formation :  Cretaoeoua. 

Location:  Fish  house,  Ounden  county,  New 
Jersey. 

grandioideB  n.  b.  Lea.    (1868.) 

Pioc.  Aoad.  Nat  flcL,  Phlla.,  for  1868,  p.  164. 

PhihL,1888.    IsaaoLea. 
Formation:  Qretaceoua. 
Location:  About  six  miles  northeast  of  Camden, 

New  Jers^. 


Anodonta — Continned. 

grandoidea  (Lea)  Whitfield.  (1885.) 

Mou.   n.  S.  Geol.  Sur.,  toL   8,  pp.  251-262,  pi. 

86,  figs.  8,  S.    Wash.,  1886.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:    FiBh  house,    Camden  county,    New 

Jersey. 

• parallttla  n.  8.  White.    (1878.) 

BulL  U.  8.  Oeol.  and  Geogr.  Sur.  Terr.,  toL  4, 
No.  8,  p.  709.    Wash.,  1878.    a  A.  White. 

Form^on:  Cretaceous. 

Location:  Yalley  of  Grow  creek,  northern  Colo- 
rado, about  ten  miles  above  Uie  oonfiuenoe  of  the 
oreek  with  South  Platte  riyer. 

pazallela  White.    ( 1879. ) 

BleTenth  Ann.  Bep.  U.  8.  OeoL  and  Oeogr.  Sur. 

Terr.,  p.  168.    Wash.,  1879.    G.  A.  White. 
Foiaation:  Cretaceous. 
Location:  Grow  creek  Talley,  GolondOp 

parallela  White.    (1883. ) 

Twelfth  Ann.  Bep.  U.  8.  OeoL  and  Oeogr.  Sur. 
Terr.,  pt  1,  p.  62,  pL  84,  fig.  8a.  Waah.,1888. 
G.  A.  White. 

Formation:  Cretaceous. 

Location:  Yalley  of  Grow  creek,  northern  Colo- 
rado. 

parallela  White.    (1883.) 

Third  Ann.  Bep.  U.  8  Oeol.  Sur.,  p.  88,  pL  19t 
fig.  6.    Wash.,  1883.    G.  A.  White. 

Formation:  Cretaceous. 

Location:  Yalley  of  Grow  creek,  northern  Colo- 
rado. 

parallela  T     (White)     WhiteaYes. 

(1885.) 
Oeol.  and  Nat  Hist.  Sur.  Oau.  Gout  Can.  Paleont 
ToL  1,  pt  1,  pi  64.    Montreal,  1886.    J.  F.  Whlt- 
eavea. 
Formation:  Cretaceous. 

Location:  South  Saakatchewan,  one  mile  below 
the  mouth  of  Bow  riTer,  Oanada. 

— —  propatoxla  n.  s.  White.    (1877.) 

Bull.  U.  S.  GeoL  and  Oeogr.  Sur.  Terr.,  toI.  3, 
No.  3,  p.  601.    Waah.,  18n.    C.  A.  White. 

Formation:  Cretaceous. 

Location:  Dog  creek,  and  also  upon  the  north 
side  of  the  Missouri  river,  near  Birch  creek, 
Montana. 

propatoris  White.    (1883.) 

Third  Ann.  Rep.  U.  S.  Geol.  Sur.,  p.  23,  pi.  19^ 

figs.  6-8.    Wash.,  1883.    G.  A.  White. 
Formation:  Cretaceous. 
Location:  Upper  Missouri  rirer  region. 

propatoria  White.    (1883. ) 

Twelfth  Ann.  Bep.  U.  &  OeoL  and  Oeogr.  Sur. 

Tarr.,  pt.  l,pp.61-68,pl.84,flga.aa-d:    Waah., 

1883.    G.  A.  VThite. 
Formation*  Gretaceoua. 
Location:  Dog  creek,  and  alao  upon  fht  aorth 

aide  of  the  upper  Miasourl  rlrer,  near  Blroh 

creek,  Montana. 
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Anodonta — Continned. 

propatorlsT  (White)  Whiter ves. 

(1885.) 

G«ol.  and  Nat.  Hint.  Bar.  Can.  Gont  Oan.  Pa- 
leont,  TOL  1,  pt.  1,  pp.  68-69,  pi.  9,  tgt,  t,  So. 
Montreal,  1886.    J.  F.  WhltaaTaa. 

Formation:  Cretaceooa. 

Location  t  Forty-alnlli  panllal,  alz  ailta  wmI  «f 
the  flnt  or  tooth  bnnch  of  the  Ullk  rirflir; 
JUg  laland  band,  on  the  Bellj  river;  Milk  Biver 
ridge;  South  Saskatohawan,  eight  milee  above 
the  month  ofthe  Bad  Dear  ri?ar;  BadDevriTer, 
towndiip  n,  range  IS,  weat  of  4th  principal 
meridian;  Mar  Baira  Hand,  Ganada. 

Anomia  (Linn.)  Morten.    (1890.) 

Am.  Jonr.  Sd.,  lat  aer.,  toI.  17,  p.  284.  New 
Baven,  1880.    &  O.  Morton. 

andersonii  n.  b.  M.  A  V.    (187S.) 

Proc  Acad.  Hat.  8cl.,  Fhila.,  pt.  8,  fbr  1878,  p. 

872,  flgk  1  and  8.    Fhila.,  1878.    Ma^cfc  A 

Togdee. 
Formation:  Gretaceooa. 
Location:  Arteaian  well  on  the  Citadel  Oraen, 

Oharleaton,  &  C,  between  1,880  and  1,980  feet 

below  the  anrlhoe. 

argentaria  n.  8.  Morton.    (18d8.) 

Am.  Jonr.  Sd.,  lat  aer.,  rol  88,  p.  296,  pi.  8,  fig. 

10.    New  HaTen,  1888.    8.  G.  Morion. 
Fomatiaii:  Fermglnona  aand.    [Orataoeoaa.] 
liOcatioB:  NewJeraay. 

argentarla  Morton.    (1834.) 

8ynopw  Org.  Rem.  Cret  Or.  U.  S.,  p.  81,  pi.  6, 

fig.  10.    Fhila.,  1884.    S.  O.Morton. 
ForataBtlm:  Cretaceooa. 
Location:  81  Oeorgea,  Delaware. 

— — •  argentarla  (Morton)  Ghibb.    (1876.) 

Proc.  Acad.  Nat.  Sd.,  Fhila.,  1878,  pp.  819,  820. 

Fhila.,  1876.    Wm.  M.  Oabb. 
Formation:  Cretaceona 
LooaUon:  Patanla  creek,  Georgia. 

argentarla   (Mort.)   Whitfield. 

(1884.) 

Mon.  U.  8.  Geol.  Bar.,  rol.  9,  p.  42^  pi.  4,  flga. 

»-ll.    Wash.,  1886.    B.  P.  Whitfield. 
Location:  Freehold,  N.  J. 

oonoentrioa  n.  s.  Meek.    (1860.) 

Proc  Acad.  Nat.  Sd.,  Phlla.,  for  1860,  pp.  811- 

312.    Fhila.,  1661.    F.  B.  Meek. 
Formation:  Cretaceona. 
Location:  Near  Bear  rirer,  on  Bnlphnr  creek, 

lat  41°  12',  long.  110°  60^. 

—— oonoentrioa  Meek.    (1876.) 

Bep.  Ezpl.  Great  Baein  Terr.  Utah,  p.  359,  pi.  4, 
fig.  8.    Waah.,  1876.    F.  B.  Meek. 

Formation:  Cretaceona. 

Location:  Bear  riror,  near  the  montti  of  Bnl- 
pbar  creek,  Wyoming. 

-^-    epblpplum    ?     ( Lam. )    Morton. 
(1830.) 

Am.  Jour.  8cL,  Ist  aer.,  roL  17,  pp.  284,  886. 

New  Haven,  1630.    8.  O.  Morton. 
Formation:  Ferrugi nous  aand.    [Crataceoua.] 
Location :  St  Georgea,  Del.,  and  other  placea  in 

the  Tidnity.    Near  Ameytown,  N.  J. 


Anomia — Continned. 

flemlngl  n.  s.  Meek.    (1859.) 

N.  W.  Terr.  Bep.  Prog.  Aaain.  and  Saakat  Expl. 

Exped.,  H.  T.  Hind,  p.  188k  pL  1,  flga.  2,  SL 

Toronto,  1869.    F.  B.  Meek. 
Formation:  Cretaceona. 
Location:  Little  Sooria  rirer,  Canada. 

?   gryphorhynbhns   n.   8.    Meek. 

(1872.) 

Fifth  Ann.  Bep.  U.  8.  Oeol.   and  Geogr.   Bar. 
Terr.,  pp.  376-376.    Waah.,  1872.    F.  B.  Meek. 
Formation:  Cretaceona. 
Location:  Point  of  Bocka,  Wyoming. 

gryphorliynohns    (Meek)   White. 

(1879.) 

Eleventh  Ann.  Bep^  V.  8.  Oeol.  and  Geogr.  Snr. 
Tarr.,  pp.  166-187.    Waah.,  1879.    0.  A.  White. 
Formation:  Cretaceona. 
Location:  Crow  er«^  Tallaj,  Colorado. 

— -  gryphorhynoliUB    (Meek)   White. 
(1879.) 

Blerenth  Ann.  Bap.  U.  &  GeoL  and  Geogr.  Snr. 

Terr,,  p.  208.    Waah.,  1879.    a  A.  White. 
Formation:  Cretaceona. 
Location:  Taaifa  valley,  near  GaAon  pMk,  Ooh 


—  gryphorhynchns    (Meek)   White. 
(1879.) 

EleTenth  Ann.  Bep.  U.  S.  GeoL  and  Geogr.  Snr. 

Terr.,  p.  216.    Waah.,  18TB.    a  A.  Whlta. 
Formation:  Cretaceona. 
Ijocation:  Bitter  cmak  TaUey,  two  milea  waat  of 

Point  of  Bocka  atatlon,  Wyoming. 

—  gryphorl^ynohnB    (Meek)   White. 

(1879.) 
Derenth  Ann.  Bep.  U.  &  Geol.  and  Geogr.  Sor. 

Terr.,  p.  217.    Waah.,  1879.    C.  A.  White. 
Formation:  Cretaceona. 

lAoation:  Two  milea  Islow  Poiat  of  Bocka;  Oraw 
creek;  Blade  btittea,  Wyoming;  Tampa  valley» 
Cafion  park,  Oolondo. 


—  gryphorhynchns    (Meek)   White. 
(1888.) 

Twelfth  Ann.  Bap.  U.  8.  GeoL  and  Geogr.  Snr. 
Terr.,  pt  1,  p.  67,  pL  86,  flga.  la^e,  Waah., 
1888.    a  A.  White. 

Formation:  Cretaceona. 

Location:  Two  milea  below  Point  of  Bocka,  Wy- 
oming. 

—  gryphorhynchua    (Meek)   White. 
(1883.) 

Third  Ann.  Bep.  U.  &  GaoL  Snr.,  p.  16,  pi.  18, 

flga.  12-16.    Wash.,  1888.    0.  A.  White. 
Formation:  Cretaceona. 
Location:  Colorado  and  Wyoming. 

—  lineata  n.  6.  (^hh.    (1864.) 

Oeol.  Snr.  Cal.,  Paleonl,  toI.  1,  pp.  204-204,  pL 
26,  fig.  198.    Phila.,  1864.    W.  M.  Gabb. 

Formation:  Cretaceona. 

Location:  Texaa  flat,  Pence*e  ranch,  Chloo  creek, 
etc.,  California. 
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Anamia — ContiQaed. 

-^  UoilBra  n.  a.  Conrad.    (1875.) 

B«p.  G«ol.  Bur.  N.  CkroUna,  rol.  I.  Balaigh' 
187fi.  W.  0.  Kerr.  App.  A,  p.  2,  pL  1,  fig.  1. 
T.  A.  ronrad. 

Fonnatlon:  Cretaoeooa. 

Location:  Sdow  Hill,  Oreene  coonty,  Korth  Gar. 
olina. 

lintea  n.  s.  Conrad.    (1875.) 

Bep.  Geol.  8or.  N.  OamMniy  toI.  1.  Balalgh, 
1876.    W.O.Kerr.    App.A,p.2.    T.A.Ooorad. 

Formation:  Cretacaoua. 

Location:  The  Bam,  Gape  Fear  rirer,  North 
Carolina. 

^— .  znicronema  n.  s.  Meek.    (1875.) 
BvII.  V.  &  Qeol.  and  6«ogr.  Sar.  Terr.,  toI.  1, 

No.  1, 2d  wr.  p.  43.    Wash.,  1076.    F.  B.  Ibek. 
Formation :  Cretaoeona. 
Location :  Two  hvadred  milaa  eaat  of  DenTer, 

Colorado. 

mloronema  (Meek)  White.     (1879.) 

Eleventh  Ann.  Bep.  U.  &  Geol.  and  Geogr.  Sur^ 
Terr.,  pp.  165-160.    Waah.,  1879.    0.  A.  White. 
l>)rmatlon :  Gretaceona. 
Location ;  Grow  creek  rall^j,  Oolorado. 

mlcronema  (Meek)  White.     (1879.) 

Kleventh  Ann.  Bap.  U.  &  OeoL  and  Geogr.  Sar. 

Terr.,  p^  18a    Waah.,  1879.    a  A.  White. 
Fonnatton:  Cretaceovu. 
Location :  Yalley  of  B^on  creek,  Oolorado. 

mloronema  (Meek)  White.     (1879.) 

Elerenth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  S08.    Waah.,  1879.    0.  A.  White. 
Formation:  Oretaceona. 
Location:  Tampa   Talley,    near  Cafkm    park, 

Colorado. 

mloronema  (Meek)  White.     (1879.) 

SleTenth  Ann.  Bep.  U.  &  GeoL  and  Geogr.  Sar. 

ToCT.,p.211.    Waah.,  1879.    0.  A.  Whiter 
Formation:  Gtetaoeoaa. 
Location :  Danforth  hllla,  Colorado. 

mloronema  (Meek)  White.     (1879.) 

Heveoth  Abb.  Bep.  U.  S.  GeoL  aad  Googr.  8«r. 

Terr.,  p.  US.    Wvh.,  1879.    0.  A.  While. 
Formation :  Cretaoeooa. 

Bock  ^priagi^  Wjamlng. 


—  mloronema  (Meek)  White.     (1879.) 

Heventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sar. 

Terr.,  p.  217.    Waah.,  1879.    a  A.  White. 
Formation :  Oretaceona. 
Location :    Black    bnttea    and   'ELoA    Bpringa, 

Wyoming. 

—  mloronema  (Meek)  White  (under 
valve.)    (1882.) 

Proc  U.  8.  Nat.  Hoa.,  rol.  6,  pp.  97-98,  pi.  8, 

fig.  3.    Waah.,  1883.    G.A.White. 
Fonnatlon:  Cretaoeooa. 
Location :  Northeaatern  Colorado. 


Anomla— Continued. 

mloronema  (Meek)  White.     (1888.) 

Tvelllh  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Sar. 

Terr.,  pt.  1,  pp.  57-fi8,pl.  25,  flga.  Sa-^    Waah., 

1883.    0.  A.  White. 
Formation :  Oretaceona. 
Location :  From  a  ahaft  aunk   on  the   Fanaaa 

Pfeclfle  railroad,  two  handred  milee  eaat  of  Dea- 

▼ar,  Colo.,  40  feet  below  tiie  aurikce. 

mloronema  (Meek)  White.     (1883. ) 

Third  Ann. Bep.  U.S. Geol.  Sar.,  p.  ie,pU12»  flga. 

6-11.    Waah.,  1883.    C.A.¥rhite. 
Formation :  Cretaceoui. 
Location :  Northeaatern  Oolorado. 

mloronema  (Meek)  Whit  eaves. 

(1885.) 

Geol.  and  Nat   Hiat.   Sor.,   Om.     Gont   Can. 

FfeleoDt.,  TOl.  1,  pt.  1,  p.  M.    Montreal,  1886. 

J.F.WhiteaTea. 
Formation :  Gntacaoaa. 
Location:  South  Saakatchewan,  half  a  mile  below 

the  forka  of  the  Bow  and  Belly  rivera,  Canada. 

nltida  n.  8.  Meek.    ( 1876. ) 

Bep.  BxpL  Bxped.,  Santa  F6,  New  Hezieo,  to 
junction  of  Grand  and  Green  rirera,  p.  12fi,  pL 
l,flgB.4a,ft.    Waah.,  1878.    t.B.l[eek. 

Formation:  Cretaoeooa. 

Location :  Popa*a  Well. 

obUqua  n.  a.  (M.  &  H. )    (1800. ) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1800,  p.  181. 

FhiU.,  1861.    Keek  A  Bajdao. 
Formation :  Oretaceona. 
Location:  Near  month  of  Niobrara  lirar.  Na- 

braaka. 

?  obllqna  (M.  A  H. )  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Snr.  Terr.,  toI.  9,  p.  28,  pL  9, 

flg.  2.    Waah.,  1S76.    F.B.]Caek. 
Formation  :  Oretaceona. 
Location :    Near   the   month   of  the   Niobrara 

rlTer,  on  the  tflaaoori. 

obUqua  (M.  &  H.)     Whiieaves. 

(1889.) 

Geol.  and  Nat.    Hiat.   Sor.,  Gan.     Gont.    Can. 

Paleont,  toL  1,  pt.  2»  p.  187.    Montreal,  1889. 

J.F.WhiteaTea. 
Formation :  Cretaoeooa. 
Location:  Yermilion  rlrer,  townahip  21,  range 

20  w. ;  and  Ochre  rirer,  townahip  22,  range  17 

w.  Manitoba. 

peratrlgoaa  n .  a.  Whiteaves.  ( 1885. ) 

Gaol,   and  Nat    Hiat.   Sar.,  Gan.;   Gont  Can. 

Paleon t ,  toI.  1,  pt.  1,  pp.  4-6,  pL  1,  flg.  8.    Mon- 

tnal,  1886.    J.F.WhiteaTea. 
Formatton :  Oretaceona. 
Location :  Upper  Belly  rWer,  28  milea  above  ttie 

month  of  the  Waterton.   St  Mary'a  liver  aariei^ 


-  propatorla  n.  8  White.    (1888.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sor. 

Terr.,  pt.  1,  pp.  14-16,  pi.  12,  flga.  16«,  6. 

1883.    O.A.White. 
Formation  :  Cretaoeoaa. 
Location :  GoalTUle^  ITtah. 


46 


NORTH  AMERICAN  MESOZOIG  INYERTEBRATA. 


[SCLL  ICH 


Anomia — Continaed. 

propatoris  White.    (1883.) 

Third  Ann.  Bep.  U.  S.   Geol.   Sur.,  p.lA,  pi.  6, 

liga.6,7.    Wash.,  1883.    O.A.Whlt«. 
Formation :  Gretaoeotu. 
Location :  GoalTilla,  Utah. 

raetlforxnia  n.  8  Meek.    (1877.) 

Bap.  Gaol.  Bxpl.  40th  parallal,  toL  4»  pt  1,  p. 

141, 11«.  1.    Waah.,  1877.    T.B.Maak. 
Tonnaticm :  Gratacaouik 
Location :  Bidge  aoatheaat  of  Lapoita,  Ooloiado 

tarritory. 

— »  seUaBformls  n.  8.  Conrad.    (1868.) 

Jonr.  Acad.  Kat  Set,  Fhlla.,  toL  8,  9d  aer.  18ftB- 
1858,  p.  380,  pL  84^  flf.  6.  Fhila.,  1866-1868. 
T.  A.  Oonrad. 

Tonnation:  Orataoaona. 

Location:  Owl  araak,  thraa  milaa  north  of  tha 
town  of  Biplay,  Mian 

—  MmigloboBa  (Qein.)CTedner.  (1870.) 

Zaitach.  Dantach.  GaoL  Gaa.  Band  82,  pp.  231-232. 

Barlln,  1870.    H.  Grednar. 
Formiitlon:  Cretaceona. 
Location:  Woodbury    and    Haddonflald,    Kaw 

Jaraay. 

aubtrlgonalia  n.  s.  M.  AH.     (1860.) 

Proc  Acad.  Kat.  ScL,  Fhila.,  for  1880^  p.    181. 

Fhila.,  1881.    Maak  A  Hajdan. 
Formation:  Crataoaooi. 
Location:  BUon  hill,  Kebraaka. 

?  subtrlgonallB  (M.  AH.)  Meek. 

(1876.) 
Bap.  U.  8.  Gaol.  Snr.  Tarr.,  toL  9,  pp.  28-28,  pi. 

16,  flsi.  4a,  b.    Waah.,  1876.    F.  B.  Maak. 
Formation:  Oretacaooa. 
Location:  B^on  hill,  on  tha  Mlawori. 

tellinoides  n.  a.  Morton.    (1888.)^ 

Am.  Jonr.  Set.,  lat  aar.,  toL  23,  p.  28^  pL  6,  llg. 

11.    Naw  Haran,  1833.    &  G.  Morton. 
Formation:  Farmglnona  mud  (Oratacaona). 
Location:  NawJarMT. 

tellinoides  Morton.  (1834.) 

Synop.  Org.  Bern.  Crat.  Gr.,  U.  8.  p.  81,  pL  6^  llg. 

11,  PhiL,  1834.   &  G.  Morton. 
Formation  :  Cretaoaooa. 
Location :  Naw  Jaraay,  ate. 

tellinoideB(Mort.) Whitfield.  (1885.) 

Mon.  V,  8.  GaoL  8nr.,  toL  ^  p.  43,  pL  4»  llga.  18, 

U.    Waah.,  1886.    B.  P.  Whitflald. 
Formation:  Ontacaona. 
Location:  Holmdal  and  Fraahold,  Haw  Janay. 

— -tnxnoata  (Gein.)  Credner.    (1870.) 

Sattach.  Danftaeh.  GaoL  Gaa.  Band  22,  p.  282. 

Barlin,  1870.    H.  Oradnar. 
Formati<ni:  Gratacaona. 
Location:    Woodbury    and    Haddonflald,    Kaw 

—  vanooaverenaia  n.  8.  Qabb.   (1860.) 

GaoL  Sur.  OaL,  Palaont.,  toI.  2,  p.  202,  pi.  83,  fig. 

102     Phila.,  1860.    W.  M.  Gabh. 
Formation:  Gratacaona. 
Location:  Dapartara  haj,  aaar  Nanalmo,  Tan- 


Anomia— C  untinaed. 

— vanoouverenaia  (Gkibb)  Wbiteayee. 

(1879.) 
Gaol.  Sur.  Can.,  Maa.  Foaa.,  toI.  1,  pt.  2,  pp.  176- 

177,pl.aO,flgB.6,6o-d.    Montreal,  1878.     J.  F. 

WhiteaTea. 
Formation:  Crataceooa. 
Location:  Banka  of  tha  Trent  rlTar,  YanoouTar 

ialand,  abora  tha  llalla. 

vancouYeranaia     (ttabb)      White. 

(1888.) 
BnlL  U.  8.  Gaol.  Bur.  Ho.  61,  p.  88.    Waah.,  1888. 

C.  A.  White. 
Formation:  Cretaceona. 
Location:  Waldron  island. 

(PlaonnopBia  ? )  gryphorhynohua 

Meek.    (1873.) 
Sixth  Ann.  Bep.  U.  8.  GaoL  and  Gaogr.  Bar. 

Terr.,  pp.  608-611.    Waah.,  1878.    F.  B.  Maak. 
Formation:  Crataoaoua. 
Location:  Two  milaa  below  Point  of  Booka,  Wy> 

omSng. 

f  White.    vl878). 

Blerenth  Ann.  Bep.  U.  8.  GaoL  and  Gaogr.  Bar. 

Terr.,  p.  234.    Waah.,  1879.    O.A.  White. 
Formation:  Cretaceona. 
Location:  GoalTlUe,  Utah. 

sp.  nndet.  Hill.    (1888.) 

Ann.  Bep.  GeoL  Bur.  Arkanaaa  for  1888,  toL  2;  pb 

186.    Little  Bock,  1888.    B.  T.  HflL 
Formation:  Oretaceoua? 
Location:  Arkanaaa. 

Anthonya  n.  g.  Gkibb.    (1864.) 

GeoL  Sur.  GaL,  Palaont.,  toL    1,  pp.  181-181. 
Phila.,  1884.    W.M.Gabb. 

onltriformia  n.  s.  Gabb.    (1864.) 

GeoL  Bur.  Oal.,  Paleont,  toL  1,  p.  188,  pi.  80, 8gk 

288,836a.    Phila.,  1884.    W.M.Gabh. 
Formation:  Cretaceona. 
Location:  Hear  Martinea,  CaL 

Anthophyllnm    (Sohweigg.)     Morton. 
(1830.) 

Am.  Jour.  Set.,  lat  aer.,  toL  17,  p.  288.  Hew  HaTiB^ 

1830.  S. G.Morton. 

—  atlanticnm  n.  8.  Morton.    (1830.) 

Am.  Jonr.  Sci. ,  let  ear.,  toL  17,  p.  288.  New  HaTiB^ 

183a    8.  G.  Morton. 
Formation:  Fermginona  aaad  (Ok«taeeoaB)b 
Location:  Glouoaater  county.  Hew  Jvw&y. 

— -  atlanticnm  Morton.    (1830.) 

Am.  Jonr. ScL,  lataar.,  toI.  18,  pi.  1,  flga.  9,  la  Hew 
HaTWDi,  1880.    8. G.Morton. 

atlanticnm  Morton.    (1834. ) 

Synop.  Org.  Rem.Cret.Gr.17.8.,p.80,pl.l,flgi,% 

10.    PhUa.,1884.    &  Q.Morton. 
Formation:  Cretaoeooa. 
Location:  Glonceater  county,  Hew  Janay. 

Morton.    (1830.) 

Jonr.  Acad.  Hat.  ScL,  PhUa.,  toI.  8,  let  aer.,  1827- 

1831,  pp.  123-121     PhOa.,  1827-1881.    &  O. 
Morton. 

Formationi  Crataoaoaa. 
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Aphrodina  n.  g.  Conrad.    (1868.) 

Am.  Joor.  Conch,  toI.  4,  p.  248.  Fhila.,  IMS. 
Wm.  M.  Qabb. 

(Bab.  gen.  Conrad.)  Meek.    (1876.) 

B«p.  n.  8.  Geol.  8ar.  Texr.,  toL  9,  p.  179. 
Wash.,  1878.    F.  B.  Meek. 

regia  n.  s.  Coniad.    (1875.) 

Sep.  GeoL  Bar.  N.  OBroUna,  toL  1.  Balelgh, 
1876.  W.  0.  Kerr.  App.  A,  pp.  7-8^  pL  %  fig. 
7.    T.  A.  Oonnd. 

Tormation:  Orotaceooi. 

LocatioD :  Snow  hill,  Qnmtcoantj,  Hortb  Osrh 
Una. 

—  tippana  (Coniad    ap.)    Coniad. 

(1868.) 

Am.  Jour.  Conch.  toL  4»  p.  SA6t  pL  18^  flg.  8. 

PhilA.,1888.    T.  A.Gonnid. 
WonaMtLon:  GretMeoai. 

tippana  (Con. )  Whitfield.    (1885.) 

Hon.  U.  8.   Oeol.  8ar.,  toI.  9,  pp.  lM-166,  pi. 

22,8ga.8»7.    Waah.,  1888.    B.  P.  Whitfield. 
F<mnation:  Gretaoeona. 
Location :  Deep  cnt  of  the  Holmdal  and  Keyport 

tnmpike,  Monmouth  eoontj,  and  at  Bar.  O.  C 

8Gfaanck*8  pfta,  Marlborongh,  and  firom  Oraam 

ildge,  New  Jenqy. 

Aporrliala  (Petiyei)  Coniad.    (1868.) 

Joor.  Acad.  Nat  8ci.,  FhUa.,  toI.  8,  Sd  aer.,  1865- 
1868;  p.  83a    Phila.,18B8-1868.    T.  A.  Ooarad. 

(Dillw.)Gabb.    (1876.) 

Pnc  Acad.  Nat  8cL,  Phlla.,  for  1878»  p.  899. 
Phlla.,  1876.    Wm.  M.Gabh. 

(Dill wyn  typical)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Snr.  Terr.,  t61.  9,  p.  890. 
Warii.,lflrr6.    r.B.Meek. 

(Dill wyn)  Meek.    (1876.) 

Bapk.  U.  8.  GeoL  Snr.  Terr.,  toL  8^  pp.  890-888. 
Waah.,1878.    F.B.Meek. 

angolata  n.  a.  Gabb.    (1864.) 

GeoL  Snr.  GaL,   Paleont,  toL  1,  p.  188,  pL  90, 

flg.  84.    Fhila.,  1864.    W.  M.  Gabh. 
Formation :  Gretaoeooa. 
Location:  BnU*a  Head  point,  ntar  Martines,  GaL 

blangnlata    (M.    A    H.)    Meek. 

(1876.) 
B«p.  U.  &  GeoL  Snr.  Terr.,  toL  9,  pp.  899-898^ 

pL  19,  flga.  6a-«^  flg.  87,  p.  898.      Waah.,  1878. 

F.  B.  Meek. 
Ftemation:  Gretaceooa. 
Location:  Tellowatone  liTer,  one  hundred  and 

fll^milea  ftom  itB  mouth. 

?  Uoaxlnata  n.  a.  Gabb.    (1876.) 

Proc  Acad.  Nat.  Sci.  PhiU.,  for  1876^  pp.  899- 

aoa    PhUa.,  1867.    Wm.  M.  Gabh. 
Formation:  Gretaceooa. 
Location :  Patanla  creek,  Georgia. 

—  oalHomioa  n.  a.  Qabb.    (1864.) 

OaoL  Bar.  Gal..  Paaeont,  toL  1,  pp.  198-129,  pi. 

98^  flga.  9800,  6.    Phila,  1864.    W.  M.  Gabb. 
lonnation:  Orataeeoua. 
Location:  Oraatimba  oa&on;  Martines;  Puerto 

eafioo,  Stanialaua  coonty ;  Slikiyon  mountain, 

GUIfomia. 


Aporrliala — Continned. 

deoemlirata  n.  8.  Coniad.    (1858.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  3,  2d  aer.,  186^ 
1868,  pp.  380-381,  pi.  86,  flg.  IL  Phlla.,  1866- 
1868.    T.  A.  Conrad. 

Formation :  Cretaceoua. 

Location :  Owl  oraek,  three  milaa  north  of  the 
town  of  Biploy,  MiM. 

ezilia  n.  8.  Gabb.    (1864.) 

Geol.  Bar.  Gal.,  Paleont,  toL  1,  p.  129,  pL  99,  flg. 

83L    Phila,  1864.    W.  M.  Gabb. 
Formation:  Cretaoeoua. 
Location :  Martines,  GaL 

fEdoiformia  n.  8.  QMb,    (1864.) 

GeoL  Sur.  Gal.,  Paleont,  toL  L  pp.  197-128,  pL 

90^  flg.  88.    Phila.,  1864.    W.  M.  Gabb. 
Fonnation :  Gretaceoua. 
Location :  Tuaoan  qiringa ;  Ohioo  eraek ;  PaDoe^a 

ranch,    Butte    county;  Tezaa    Flat,    Placer 

county,  California. 

meek!  n.  0.  Whitfield.    (1877.) 

V,  8.  Geogr.  and  GeoL  Sur.  Bocky  Mt  region ; 

Prelim.  Bep.  Paleont  Black  hilla,  p.  87.   Waah., 

1877.    B.  P.  Whitfleld. 
Form:  Gretaceoua. 
Location:  On  the  Cheyenne  rlTir    near  Bapid 

creek.  Black  hilla,  Dakota. 

meeki  Whitfield.    (1880.) 

Bep.  GeoL  Black  hilla  of  Dakota,  p.  426,  pi.  12, 
flg.  6.    Waah.,  1880.    B.  P.  Whitfield. 

Formation:  Oretac4M>ua. 

Location:  On  the  Oh^enne  riTer  near  Bapid 
creek.  Black  hilla. 

newberryi  (Meek).    Whitfield. 

(1880.) 

Bepb  GeoL  Black  hilla  of  Dakota,  pp.   426-426, 

pi.  12,  flg.  4.    Wash.,  1880.    B.  P.  Whitfleld. 
Formation:  Gretaceoua. 
Location :  On  the  Bio  de  la  Plata. 

parra  n.  8.  (M.  d^  H.)    (1860.) 

Proc.  Acad.  Nat  Sci.,  Phlla.,  for  1860,  p.  178. 

i*hila.,  1861.    Meek  A  Hayden. 
Formation :  Oetaceoua. 
Location :    Yellowatono  ri^er,  one  hundred  and 

fifty  milea  abore  the  mouth,  Nebraaka. 

aablevian.  a.  M.  db  H.    (1860.) 

Proo.  Acad.  Nat  Sci.,  Phila.,  for  1860,  p.  178. 

Phlla.,  1861.    Meek  A  Hayden. 
Formation :  Gretaoeoni. 
Location :  Yellowatone  rlTcr,  Nebraaka. 

—  (Gk>niooheila)  oaatorenaii  n.  s. 
Whitfleld.    (1877.) 

U.  8.  Geogr.  and  Geol.  Snr.  Bocky  Mt  region ; 

Prelim.  Bep.  Paleont  Black  hilla,  p.  iii.    Wash., 

1877.    B.  P.  Whitfield. 
Formation:  Gretaceoua. 
Location:   On  the  eaat  fork  of  Bearer  creek, 

Black  hilla. 

(Gk>niooheila)  oaatorenala  Whit- 
field.   (1880.) 

Bep.  Oeol.  Black  hilla  of  Dakota,  p.  427,  pi.  12, 

fig.  1.    Waah.,  1880.    B.  P.  Whitfleld. 
Formation  :  Cretaceoua. 
Location  :  Eaat  fork  of  Beaver  Greek,Black  hilb. 
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Aporrhaifl— ContiniMd. 

sp.  nndet.  Whiteftvet.    (187i. ) 

Qeol  Sur.  Can.  Bap.  Prog,  for  187S-1874,  p.  863. 

Montreal,  1874.    J.  F.  WhitaaTeik 
Fonnation :  Cretaceooa. 
Location :  Nanaimo  riTer,  YaBOonver  island,  two 

and  one4iviurth  and  fewo  and  oiw-half  mil«  up. 

AptyohuB  (Meyer)  Baroena.    (1877.) 
An.    MuMO.  Kac.  Max.,  tomo,  1,  pik  S^  «^ 
Mazieo,  1877-1879.    IL  Barcana. 

arenasii  Baioena.    (1877.) 

An.  MuMO.  Nac.  Hex.  tomo  1,  pp.  90,  01,  flga. 

4-6.    Mexico,  1877-1879.    M.  Baroma. 
Fomation:  Meiosoic. 
Location:   Pe&on  Blanco  mountain*,  San  Luia 

Potoai,  Mazioo. 

Arbaoia  sp.  nndet.  Boemer.    (IS^.) 

T«saa,p.892.    Bonn,  1849.    F.BoeoMr. 
Formation:  OnCaoeoni. 
Location :  Kew  Braunfela,  Taxaa. 

Aroa  [Linn.]  Say.    (1820.) 

Am.  Jour.  Set,  Itt  wr.,  vol.  S,  p.  45.    New  BIfeTen, 

1820.    Thomae  Say. 
Formation :  AUuTlnm  (Orataoeooi). 
Location :  New  Jersey. 

altiroatria  n.  8.  Gkibb.    ^1861 . ) 

•Pioc.  Acad.  Nat.  Set.,  Phila.,  for  1861,  p.  826. 

Phila.,  1862.    Wm.  M.  Gablx 
Formation:  Cretaoeous. 
Location :  CroMwicks,  New  Jeiify. 

altiroatria  (Gabb)  Whitfield.  (1885.) 

Mong.  IT.  S.  Geol.  Sarrey,  toI.  9,  pp.  82-83,  pi.  12, 

flgB.22,28.    Wadi.,188S.    B.  P.  Whitfield. 
Formation:  Oretacoooa. 
Location  :  CrooiwickB  ?  New  Jerwy. 

— —  brewerlana  n.  8.  Gabb.    (1864.) 

Qeol.  Sur.  Gal.,  Paleont.,  toI.  I,  pp.  19:^194, 
pi.  2&,fig.l8L    Phila.,  1864.    W.  M.  Gabb. 

Formation :  Crelaceoua. 

Location:  Cottonwood  creek,  Shaata  county; 
Tnecan  Springe,  Tehama  coun^,  GaU 

?  ooalvillensia  n.  b.  White.    (1876.) 

Bep.  Geol.  Uinta  Mta.,  pp.  U8-116.    WaA.,  1876. 

a  A.  White. 
Formation:  Oretaoeooiw 
Location :  OoalTille,  Utah. 

deourtata  n.  a.  Gabb.    (1864.) 

Geol.  Snr.  Gal.,  Rftleont.,  toI.  1,  p.  196,  pL  3L 

flga  266, 266a.    Phila.,  1864.    W.  M.  Gabb. 
Formation :  OrotaoeooB. 
Location :  Bag  Cafioo,  Napaoooatgr,  Oallfbmia. 
eqnilateralia  n.  0.  Meek.    (1868L) 

Trans.  Albany  InaL,  toL  4,  pp.89,  40l    Albany, 

186a-l(>64.    F.  B.  Meek. 
Formation:  Cretaoeoue. 
Location :  Nanaimo,  Yanoourer  Island. 

^— ?  equilateralia  (M 6 e k  8p.)Meek. 
(1876.) 

Ball.  U.  8.  Geol.  and  Geog.  Snr.  Terr.,  toI.  2, 
No.  4,  p.  367,  pL  2,  figs.  6,  6a.  Wash.,  1876. 
F.  B.  Meek. 

Formation:  Cretaceous. 

Location :  Nanaimo?,  YanoouTer  Islaad. 


Aroa — Contin  ned. 

ezaltata  (Nils.)  Credner.    (1870.) 

Zeitoch.  Deutsch  Geol.  Ges.  Band.,    22,   p.  233. 

Berlin,  1870.    H.  Gredaer. 
Formation:  Cretaceous. 
Location:  Mew  Jersey. 

glabra  (Sow.)  Credner.    (1870.) 

SMtsch.  Deutsch  Geol.   Ges.    Band.  22,  pL  233. 

BarUn,  1870.    EL  Credner. 
Formation :  Cretaceous. 
Location :  Tinton  Falls  and  BlodEwoodtown,  New 


—  gratiota  n.  s.  HUl.    (1888.) 

Ana.  Bep.  Geol.  Snr.  Ark.,  for  1888,  toI.  2* 
p.  133,  pi.  4,  figs.  2,  2a.  Littte  Book,  188& 
B.  T.  HilL 

Formation:  Cretaoeous (T). 

Locatiou :  Upper  part  of  gypsum  blnlb  of  the 
Little  Missouri  riTer,  Arkansas. 

—  gravida  n.  8.  Gabb.    (1864.) 

Geol.  Sur.  OaL,  PaleonL,  vol.  1,  ppw  194-196 
pi.  80,  fig,  264.    Phila.,  1864.    W.  M.  Gabb. 

Foraation:  Crelsoeoua 

Location:  Bag  Oa&on,  Ni4ia  oounty,  San  Luis 
Gonaass  ranch,  Pacheco^  pass,  GaL 

—  homil  n.  8.  Gabb.    (1864.) 

GeoL  Sur.  CaL,  Paleont.,  toL  1,  p.  194,  ikl.  30^  flg. 

268.    Phila.,  1864.    W.  M.  Gabfak 
Fonnation:  detaaaooB. 
Location:  Near  Fort  T^on,  GalifomiA. 

— llgeriensia  (d'Orb. )  Credner.   ( 1870. ) 

Zeitsch.  DetitBch.  Geo!.  Ges.,  Band  22,  pp.  283-284. 

Beiiin,  1870.    H.  Credner. 
Formatioo:  Cretaceous 
Location:  Tinton  Falls,  Balontowii,  Biaekwood- 

town,  New  Jersey. 

-^  f  parallela  n.  8.  Meek.    (1871.) 

Fourth  Ann.  Bep.  V.  8.  Geol.  and  Geogr.  Sur. 

Torr.,  pp.  a03-3D4u    Wsah.,  1871.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Twvlve  miles  southwest  of  Sallna,  Saliua 

county,  Kansas. 

— -  prontiana  n.  a.  Shnmard.    (1859.) 

Trans.  Acad.  Sci.,  St  Louis,  toI.  1, 1866-1860^  pp. 

601-602.    St  Louis,  186ft-1860.    B.  F.  Shumaid, 
Formation:  Cretaceous. 
Location:  Comanche  peak  and  Paricer  coun^,  near 

the  Brasos  riTer,  Texasi 

—  quindecemradlata     n.     8.    Gabb. 

(1860.) 
Proc  Acad.  Nat  Sci.,  Phila.,  for  1660,  p.  96,  pL  S, 

fig.  1.    Phila.,  1861.    Wm.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Northerly  portions  of  New  Jersey. 

—  quindeoiniradlata(Gabb)  Whitfield. 
(1885.) 

Men.  U.  S.  Geol.  Sur.,  toL  9,  p.  208,  pL  27,  ilgiw 

10-13.    Wash.,  1886.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Near  New  Egypt,  New  Jerssj. 
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Area— Oontinaed. 

'—  rostellata  n.  8.  Morton.    (18S4.) 

Qynop.  Org.  Bem.  Cret  Gr.  U.  8.,  p.  M,  pi.  3,  flg. 

U.    FhiU.,  1834.    &  G.Morton. 
FormatioQ:  OreUoeous. 
Location:  AlAbama. 

Baffordii  n.  b.  Gabb.    (1860.) 

Jour.  Acad.  Nat.  Scl.,  Phila.,  toL  4,  2d  mt.,  1868- 
1860^  p.  397,  pi.  68,  flg.  37.  Pblla.,  1868-1880. 
Wm.  M.  Qabb. 

Tmrmatlon:  Orataoeoui. 

Location:  Hardeman  county,  TenneaMO. 

— sabeloDgata n.  8.  Conrad.    (1867.) 

Bap.  U.  %.  and  Max.  Bonnd.  Sor.,  toI.  1,  pt  S;  pi 
148,pL6,flsa.3a,6.  Wuh.,1867.  T.A.Gonnd. 
Ttormation:  Gretaoeoua. 
Location:  Between  SI  Paao  andKronteca. 

anloatina  n.  8.  £.  A  S.    (1867.) 

Trana.  Acad.  ScL,  St.  Louie,  ToL  1, 1866-1880^  pi 
39.    St  Lonla,  1866-1860.  Srana  k  Shnmaid. 

Formation:  Oretaoeona. 

Location:  Woods  fork,  three  miles  from  Grand 
river. 

trapesGidea(Gein.)CTedner.  (1870.) 

ZeitRh.   DentKh.  Geol.  Gee.,  Band.  82,  p.  281 

Berlin,  1870.    H.  Gredner. 
Formation:  Oretaceons. 
Location:  BrownTiUe,  New  Jeney. 

— —  uniopflia  n.  s.  Conrad.    (1863.) 

Jour.  Acad.  Nat.  Scl.,  Phlla.,  to!.  2, 2deer.,  1860- 
1864,  p.  276,  pU  24^  flg.  17.  Fhila.,  1860-1864. 
T.  A.  Oonrad. 

Formation:  Cretaoeone. 

Location:  Burlington  county,  New  JerMy. 

<— -vanooaTerensia  n.  8.  Meek.    (1858.) 

Tram.  Albany  Init.,  toL  ^  p.  40.    Albany,  1868- 

1881    F.  B.Meek. 
Formation:  GretaceouB. 
Location:  Nanaimo,  YanoouTer  Island. 

—  (Barbatia)  panra-misaoniienBis  n. 

8.HiU.    (1888.) 

Ann.  Bep.  GeoL  Sur.  Arkansas  for  1888,  toL  2, 
p.  138^  pi.  4»  flgs.  5,  4a,  46,  pi.  2,  flg.  22.  Little 
Bock,  1888.    B.  T.  HilL 

Fonnatlon:  Oretaoeous  (?). 

Location:  Arkansas. 

•«—  (CnonllaBa)  oordata  n.  a.  M.  &,  H. 

(1866.) 

ProcAcad.Nat.ScL,Flil]a.,forl868,p.86.  Phlla., 

1867.    Meek  k  Hayden. 
Fannatlon;  Cretaceous. 
Location:  Morean  trading  poet,  Nebraska. 

-—  (CncollaBa)  inomata  n.  8.  M.  Sl  H. 

(1868.) 

Proe.Acad.Nat.Sci.,Phila.,forl868»p.61.  Phlla., 

1869.    Meek  ft  Hayden. 
formation:  Jurassic 
Location:  Southwestern  base  of  Black  hills;  also^ 

around  Bear  butte,  on  east  side  of  Black  hllla. 

— -  (CacuIlaBa)  ahixmardi  n.  8.  M.  dk  H. 

(1866.) 
Proc.Acad.NatSei.,Phlla.,forl866^p.86.  Fhila., 

1867.    Meek  a  Hayden. 
Fonnatlon:  Gretaceoua. 
Location:  Moreau  trading  post,  Nebraska. 

Bull.  102       A 


Area— Continaed. 

(Maorodan)  eufelensiB  n.  8.  Gabb. 

(1860.) 
Jour.  Acad.  Nat.  Sol.,  Fhila.,  toL  4,  adser.,  1868- 
1860,  p.  398,  pi.  68,  flg.  38.    Phila.  1868-1880. 
Wm.  M.  Gabb. 
Formation:  Gretaceoua. 
Location:  BufiMila,  Alabama 

sp.  nndet.  Boemer.    (1848.) 

Texas,  p.  404.    Bonn,  1810.    F.  Boemer. 
Formation:  Gretaceoua. 
Location:  Fredericksburg,  Texas. 

—~  sp.  nndet.  Boemer.    (1848.) 

Texai^  p.  404.    Bonn,  1849.    F.  Boemer. 

Formation:  Gretaoeous. 

Location:  Fend,  near  New  Braunfels,  Tasas. 

—  sp.  nndet.  Boemer.    (1862.) 

Kreida.  Ton  Texas,  p.  63.  Bonn,  1861.   F.Boemar. 
Formation :  Gretaceoua. 
Location:  Fredericksburg,  Ttec. 

sp.  nndet.  Boemer.    (1862.) 

Kreide.TonTexas,p.63.  Bonn,  1862.   F.Boemar. 
Formation :  Gretaoeous. 

Location :  Ford  of  the  Guadalupe,  New  ]^annf ela^ 
Texas. 

.  Whiteavee.    (1882. ) 

Proc  and  Trans.  Boy.  Sbc,  Ganada,  vol.  1,  see. 

4,  p.  86.    Montreal,  1883.    J.  F.  WhiteaTSS. 
Formaticm :  Gretaoeous. 
Location:  North  slope  of  Jackaai  mountain, 

Ganada. 

Aroestea  (Suess)  Hyatt.    (1877.) 

Bep.  Geol.  Ezpl.  40th  parallel,  toI.  4,  pt.  1,  pp. 
119-120.    Wash.,  1877.    Alpheus  Hyatt 

?  ofrratOB  n.  s.  White.    (1880.) 

Bull.  U.  S.  Geol.  and  Geogr.  Sur.  Terr.,  toI.6,  No. 

6,  pp.  116-117.    Wash.,  1880.    a  A.  White. 
Formation :  Jura-Trias.    [Triassic.] 
Location :  Locality  No.  1,  southeastern  Idaho. 

drratOB  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 
Terr.,  pt.  1,  pp.  118-117.  Wash.,  ISSS.  a  A. 
White. 

Formation :  Triasalc 

Location :  Locality  No.  L  Within  the  limits  of 
Idaho,  about  sixty 'flve  miles  north  of  the  bound- 
ary line  between  that  territory  and  Utah,  about 
eighteen  mllee  west  of  the  boundary  line  be- 
tween Idaho  and  Wyoming,  and  about  flve  miles 
west  of  Gray's  lake. 
gabbi  n.  s.  Meek.    (1877.) 

Bep.  OeoL  XxpL  40tfa  parallel,  toL  4,  pt.  1,  ppb 
121-128,  pi.  10,  flga.  6a,  6.  Wash.,  1877.  F.  & 
Meek. 

Formation:  Triavlc. 

Location:  Weet  Humboldt  range,  near  Ootton- 
wood  canyon,  Nevada. 

gabbi  (Meek)  Whiteaves.    (1887.) 

Geol.  and  Nat  Hist.  Sur.  Can.,  toL  8^  n.  sar., 
1886.  App.l,p.llOB.  Montraal,  1887.  J.  F. 
WhttoaTes. 

Fbrmation :  Triaaaic 

Location:  Bay  flre  and  one-half  miles  west  of  Gape 
Gommerell,  north  end  of  TancouTer  island. 
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Aroestes— Gontinaed. 

gabbi  (Meek)  Whiteavea.    (1889.) 

G«oL   and   Nat.    Hlat.   Snr.    Can.,  Oont.  Can.; 

PalMDt.,  ToL  1,  pt  2,  p.  Ul.     Montreal,  1880. 

J.  F.  Whltea^w. 
Tormatlon:  Trianie. 
Location:  Bay  Ato  and  ono-half  mllao  west  of  Oih;* 

Oonunarell,  north  end  of  YancouTer  Island. 

?  pexplanuB  n.  s.  Meek.    (1877.) 

Bap.  GeoL  ExpL  iOOx  parallel,  toI.  4,  pt.  1,  pp. 

120-221,  pLUfflga.  7,  Ta.    Wash.,  1877.    T.  B. 

Meek, 
formation :  Triaaiic. 
Location :  Bnena  Vista  canyon,  sonth  fork,  West 

Hnmboldt  range. 

?  White.    (1880.) 

BqIL  U.  S.  Oeol.  and  G«ogT.  Snr.  Terr.,  toI.  B, 

No.  1,  p.  117.    Wash.,  1880.    C.  A.  White. 
Formation:  Jura-Trias.    (Triassic.) 
Location :  Locality  No.  1,  sontheastern  Idaho. 

?  White,    (1880.) 

Boll.  U.  8.  Oeol.  and  Oeogr.  Snr.  Terr.,  toL  fi^ 

No.  1,  p.  117.    Wash.,  1880.    0.  ▲.  Whita. 
Formation :  Jura-Trias.    (Triaasio.) 
Location :  Locality  No.  1,  aontheaatem  Idaho. 

?  White.    (1883.) 

Twelfth  Ann.  Rep.  U.  8.  Ctool.  and  Oeogr.  Snr. 
Terr.,  pt.  1,  pp.  117-118.  Waah.,  1888.  a  A. 
White. 

Formation :  Trlaaaic. 

Location :  Locality  Na  1.  Within  the  Umtta  of 
Idaho,  abont  alzty-flTe  mllaa  north  of  tiia 
boundary  line  between  that  territoiy  and  Utah, 
about  eighteen  milea  weat  of  the  bonndaiy  Una 
between  Idaho  and  Wyoming,  and  aboat  At* 
milea  west  of  Oray*8  lake. 

A.roh8Boplaz  n.  g.  Stimpson.    (1863.) 

Boat.  Jour.  Nat.  Hiat,  vol.  7,  1880-1863,  p.  68i. 
Boston,  1863.    William  Stlmpeon. 

slgnlfera  n.  8.  Sttrnpson.    (1863.) 

Boat.  Jour.  Nat  HiaL,  toI.  7, 1860-1863,  pp.  684- 
688,  pi.  12,  flga.  1-4.  Boaton,  1863.  William 
Stimpaon. 

Formation:  Oretaceona. 

Location :  Gay  head,  the  aonthweatem  extremity 
of  Marthas  Vineyard. 

Arohlteotonloa  (Bolt.)  Gabb.    (1861.) 

Froo.  Aoad.  Nat  Sol.  Phila.,  for  1861,  p.  82L 
Fhila.,  1802.    Wm.  M.  Gabb. 

abbottU  n.  8.  Qabb.    (1861.) 

Proc  Acad.  Nat  8cL,  Phila.,  fbr  1881,  pp.  82l-d22. 

Phila.,  1862.    Wm.  M.  Gabb. 
Formation :  Oretaoeoua. 
Location:  Mullica  hill  and  Timber  creak.  New 

Jersey ;  Prairie  Blufl;  Alabama. 

oognata  n.  a.  Qabb.    (1864.) 

GeoL  Sur.  Gal.,  Faleont,  toL  1,  p.  117,  pL  90,  flg. 

72,  72a-6.    Phila.,  1864.    W.  M.  Gabb. 
Formation :  Gretaceoua. 
Location :  Seven  milea  aouth  of  Martinet,  near 

Clayton ;  Bull's  Head  point,  near  Martinea,  Oal. 


Archltectonica — Continued. 
hornii  n.  8.  Gabb.    (1864.) 

Geol.  Sur.  Oal.,  Paleont.,  toI.  1,  pp.  117-118,  pi.  29i 
flga.  224,  224a,  6.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Oretaoeoua. 
Location :  Near  Fort  Tejon,  Gal. 

— —  inomata  n.  8.  Gabb.    (1864.) 

Qeol.  Sur.  Cal.,  Paleont,  toI.1,  p.  118,  pi.  20,  flg. 

78.    PhUa.,  1864.    W.  M.  Gabb. 
Formation:  Cretaoeona. 
Location:  Southwest  of  Martinez;  Tuscan  Springs, 

Tehama  county,  Oal. 

veatchii  n.  s.  Gabb.    (1864. ) 

Geol.  Sur.  Cal.,  Paleont,  vol.  l,pp.  116-117,  pl.l9, 

flg.  71.    Phila.,  1864.    W.  M.  Gabb. 
Formation :  Gretaceoua. 
Location :  Tuscan  springs,  Tehama  county.  Gal. 

Aroomya  (Ag.)  Gabb.    (1869.) 

Geol.  Sur.  Oal.,  Paleont,  toL  2,  p.  179.  Phila., 
1869.    W.  M.  Gabb. 

— -*  crasBlasima  n .  8.  Eich  wald.    ( 1871. ) 

G«og. -Paleont.  Bemerk.  Halb.  Mang.  Aleut 
Inae]n.,p.127.  St.  Paterabnrg,  1871.  X.  Bich- 
wald. 

Formation:  Gretaceoua. 

Location:  Alaska. 

nndulata  n.  8.  Gkibb.    (1869.) 

Geol.  Sur.  OaL.  Paleont.,  toI.  2,  p.  179,  pU,  29,  fig. 

67.    Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location :  Indian  creek,  Butte  county,  Oal. 

Aroopagella  n.  g.  Meek.    (1871.) 

Fourth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 
Terr.,  xq>.  808-809.    Wash.,  1871.    F.  B.  Meek. 

—  ?  maorodonta  n.  8.  Meek.    (1876.) 

Bep.  U.  S.  G«ol.  Sur.  Terr.,  toI.  9,  pp.  202-203,  pL 
1,  flg.  2.    Waah.,  1876.    F.  B.  Meek. 

Formation:  Gretaceoua. 

Location :  Big  Slonz  rirer,  three  miles  ahore  its 
mouth. 

*— maotroidea  n.  8.  Meek.     (1871.) 
Fourth  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  pp.  809-310,  flga.  A.  MK  text     Wash., 

1871.    F.  B.  Meek. 
Formation :  Cretaceous. 
Location :  Twelve  miles  southwest  of  Salina,  Saline 

county,  Kansas. 

maotroidea(Meek)  Meek.  (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  toU  9,  p.  202,  pi.  2,  flgs. 

4<wL    Wash.,  1876.    F.  B.  Meek. 
Formation :  Cretaceous. 
Location :  Twelve  milea  southwest  of  SaIina,8aHDe 

county,  Kansas. 

Arcopagia  (Leach)  Conrad.    (1857.) 

Bep.  U.  S.  and  Mex.  Bound.  Sur.,  toL  1,  pt.  2,  p. 
148.    Wash.,  1867.    T.  A.  Conrad. 

*— oonoantxloa  (d'Orb.)  Eich  wald. 

Oeog.-Paleont  Bemerk.  Halb.  Mang.  Aleutiachen 
Inaeln.,  p.  171,  Taf.  16,  flgs.  17, 18.  St  Peters- 
burg., 1871.    X.  Bichwald. 

Formation :  Cretaoeoos. 

Location:  Alaska. 
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Aroopagla— Continaed. 

nnmiBmallB  (d'Orb.)    Eiohwald. 

(1871.) 
GmL  PiUeont.  BeniMrk.  Hftlb.  Mang.,  AlentiMhen 

iDMln.,  pp.  122-123.    St.  Petonburg,  1871.    X. 

Xichwald. 
Tormadon :  Cretaceona. 
Location  :  Kadiak  island.  AUaka. 

^—  texana  n.  b.  Boemer.    (1852.) 

Knide.  Ton  Tezaa,  pp.  46-47,  Taf.  %  flga-Scs  h, 

Bonn,  1862.    F.  Boomer. 
Fonnation :  Oretacooufl. 
Location :  Frederlckabo^,  Tezaa. 

tezana  (Roem.)  Conrad.    (1857.) 

Bep.  U.  8.  and  Max.  Bound.  Snr.,  toI.  1,  pt  2, 
p.  149^  pi.  4,  flgik  So,  b.  Waih.,  1867.  T.  A. 
Gonrad. 

Formation :  Cretaceoni. 

Location  :  Leon  q)ring8,  Texas. 

Aroopema  n.  g.  Conrad.    (1875.) 

Bep.  Oeol.  Bar.  N.  Carolina,  toI.I.  Balelgh, 
1876.    W.  0.  Kerr,  App.  A,  p.  6.    T.  A.  Oonnd. 

cardUnenaia  n.  0.  Conrad.    (1875.) 

Bep.  Oeol.  Snr.  N.  Carolina,  toI.  I.  Baleigh, 
1876.  W.  G.  Kerr.,  App.  A,  p.  6,  pi.  1,  fig.  8. 
T.  A.  Conrad. 

IVmnation :  Cretaceous. 

Location :  Snow  hlU,  Oreene  coontj,  North 
Carolina. 

▲rene  n.  g.  Conrad.    (1875.) 

Bep.  Geol.  Bar.  N.  Carolina,  toI.  1.     Baleigh, 

1875.  W.  C.  Kerr.  App.  A.,  p.  6.  T.  A.  Conrad. 

caroUnensia  n.  8.  Conrad.    (1875. ) 

Bep.  OeoL  Sor.    K.  Carolina,  toL  L     Baleigh, 

1876.  W.  C.  Kerr.    App.  A.,  pp.  6-7,  pL  2,  fig. 
19l    T.  a.  Conrad. 

Formation:  Cretaoeons. 

Location :  Snow  hill,  Onane  county,  Nortti  Okr* 
olfaia. 

Amloceraa  n.  g.  Hyatt.    (1889.) 

Mem.  Mob.  Comp.  Zool.,  toL  18,  pp.  161-102. 
Cambridge,  1889.    A.Hyatt 

htimboldU  n.  s.  Hyatt.    (1889.) 

Mem.  Mns.  Comp.  ZooL,  toI.  16,  pp.  171^17^ 

flga.  31-38.    Camhridga,  1872.    A.  ^ratt 
Formation :  Joraario. 
Location :  Hnmboldt  ooimty,  Kerada. 

?nevadannm(Gabb8p.)  Hyatt. 

(1889.) 

Mem.  Mua.  Comp.  Zool.,  toI.  16^  ppw  172-178. 

Cambridge,  1889.    A.  Hyatt. 
Ibrmation:  Lower  Lias  f  [JuaMieV] 
Location :  l^ear  Yoloano,  in  Nerada. 

Amiotitea  n.  g.  ms.  (Hyatt)  Whiteayes. 

(1889.) 

Geol.  and  Nat.  Hist  Snr.  Can.,  Cont  Can. 
Paleont.,  ToL  1,  pt.  2,  pp.  144-145.  Montreal, 
1889. 

—  vanooa^erenaia  Whiteaves.  (1889.) 

Geol.  and  Nat.  Hist  Snr.  Can.,  Cont  Can.  Paleont, 
Tol.  1,  pt  2,  p.  146.  pi.  19,  fig.  2.  Montreal,  1889. 
J.  F.  WhiteaTes. 

Formation:  TriaHic 

Location:  Three  localities  in  the  Qneen  Charlotte 
ialaada ;  at  flTe  on  or  near  the  north  or  north- 
west coast  of  TaaoonTer  island ;  at  Hemandes 
island  in  the  Strait  of  Georgia. 


Arrhogea  (sab.  gen.  Gabb)  Meek.  (1876.) 

Bep.  U.  S.  Geol.  Sor.  Terr.,  toL  8^  p.  821 
Wash.,  1876.    F.  B.  Meek. 

Artemla  (Poll)  Conrad.    (1853.) 

Proc.  Acad.  Nat  Scl.,  Fhlla.,  toI.  8, 186S-1888,  p. 
820.    Phila.,1864.    T.  A.  Conrad. 

— -ezcavata  (Mo it.  sp. )   Conrad. 

(1853.) 
Proc  Acad.  Nat  SoL,  PhUa.,  toL  6^  1862-1858^  p. 

320.    Phila.,1861    T.  A.  Connd. 
Fonnation:  Cretaceoos. 
Location :  Ameytown,  New  Jensiy. 

Aaaphia  (Modeer)  Gabb.    (1864.) 

Geol.  Sor.  Cal.,  Paleont,  toL  1,  pb  164  Pliffla. 
1864.    W.  M.Gabb. 

mnlticoatata  n.  s.  Gabb.    (1869.) 

Geol.  Snr.  Cal.,  Paleont,  toL  2,  p.  181,  pL  21^ 
fig.  70.    Phila.,  1869.    W.  M.  Gabh. 

Formation:  Cretaceooa 

Location :  Crooked  creek  of  theDes  Ghntes  rlTw^ 
Central  Oregon,  east  of  the  Cascade  monntalniL 

nndulata  n.  8.  Gabb.    (1864.) 

Geol.  Sor.  Cal.,  Paleont,  toL  1,  p.  15^  pL  21^ 

fig.  129.    Phila.,1864.    W.  M.  Gabb. 
Formation :  Cretaceoos. 
Location :  Texas  Flat,  Plaoer  oonn^y,  Cal. 

Aapidoaplra  aazipara  n.  s.  Ehrenberg. 
(1854.) 
Mikrageologle,  Taf.  82,  flg.  88.    Leipilg,  1864* 

C.  G.  Ehrenberg. 
Formation:  Cretaoeons. 
Location :  Miwissippi  region. 

Aataoua  (Lam.)  Morton.    (1830.) 

Am.  Jour.  Sol.,  1st  aer.,  tdL  17,  p.  287.  Miw 
HaTen,  1830.    B.  O.  Morton. 

— —  8p.  nndet.  Morton.    (1830.) 

Am.  Joor.  Set,   1st  ser.,  toI.  17,  pi  287.    V«v 

Haren,  1830.    &  O.  Morton. 
Fwrnatlon :  Famglnons  mnd  [Cretaoeona]. 
Location :  Ghwapeaks  and  Delaware  oanaL 

— -  sp.  nndet.  Morton.    (1834.) 

Synop.  Org.  Bern.  Cret  Gr.  U.  8.,  pw  H    Fhlla., 

1834.    S.  G.Morton. 
Formation :  Cretaoaona. 
Location :  Delaware. 

Aatarte  (Sow.)  Conrad.    (1863.) 

Jonr.  Acad.  Nat.  Set,  Fhlla.,  toI.  2,  2d  ear.,  1850^ 
1864^  p.  276.    Phlla.,  1860-1864.    T.  A.  Conrad. 

— -  annoaa  n.  s.  Conrad.    (1868.) 

Am.  Jour.  Conch.,  toL  4»  p.  V^  pL  20^  flg.  6. 

Phlla.,  1868.    T.  A.  Conrad. 
Formation :  Trlaeric    [Cretaoeons.] 
Location :  South  rlTer,  New  Jenqr . 

•*—  appreaaa  n.  s.  Gabb.    (1860.) 

Am.  Jour.  Conch.,  toL  6,  Phlla.,  1869-1870^  pp, 
12-13,  pL  6,  flg.  10.  Phila.,  1870.  Wm.  m! 
Gabb. 

Fonnation  :  Jurasaic. 

Location  :  Volcano,  about  thirty  miles  southeast 
of  Walker's  lake,  Nevada. 
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Antarte-^oiDtijiiied. 

— *  ?  areaosa  n.  b.  H.  A  W.    (1877.) 

Bep.  GeoL  Expl.  40th  panUel,  tol.  4,  pt.  2,  pii. 

297-296»  pi.  7,  figs.  20,  21.    Waab.,  1877.    EftU 

ft  Whitfield. 
Fonoatioa :  JonMlc  ? 
Location :   North  head   of  Chalk  creek,   (Jtah. 

Pkk«d  up  in  the  d6brii,  and  of  no  rtratlKnphioal 

importance. 

GAebita  (HmiO  Cx«dner.    (1870.) 

ZeitKh.  DenlKh.  GeoU  Get.,  Band   22,  p.  286. 

Berlin,  1870.    H.  Gredner. 
Tozmation:  OntaoeoOB. 
Location :  Woodhuiy,  New  Jeney. 

— p*<*  oardi&loidoa  n.  a.  Whiteayes.  (1874.) 

GeoL  Snr.  Canada  Bep.  Prog,  fat  187^1874,  p. 

9^,  pL  (?)  fig.  a.    Montreal,  1874.    J.  F.  Whit- 

earet. 
fbrmatlon:  Cretaeeono. 
Location :  Northwest  bay,  YanconTer  Island. 

oajTdinioldM  Whiteavea.    (1874.) 

OaoL  Sor.  Canada  Bep.  Prog,  for  IVt^Ufl^  p. 

262.    Montreal,  1874.    J.  F.  WhlteaTee. 
Formation :  Cretaceoue. 
Location :  Northwest  bay,  Yanconrer  island. 

oarlottensia  n.  s.  Whiteayea.  ( 1889. ) 

Geo],  and  Nat  Hiek  Snr.  Canada,  Cont.  Can. 

Paleont.,  Tol.  1,  pt  2,  pp.  IM-IU.    Montreal* 

1889.    J.  F.  Whiteatee. 
Formation :  Cretaoeoua. 
Location:    Eaat  side  of  AlUford  bay,  Moresby 

island,  Q.  a  I.,  eonth  side  of  Alliford  bay  ;  east 

end   of  Mand   island,  in  Skidegate  channel, 

Q.C.  L 

—  oarlottenala  WbiteaYM.    (1889. ) 

OeoL  and  Nat.    Hie.  Bar.  Canada,  Cont.  Can. 

Paleont,  toL  1,  pt  2;  p.  168.    Montreal,  1889. 

J.  F.  WhiteaTes. 
Foi  luation :  Gretaceonii 
Location:  Bocky  mountains^  three  mlloa  north 

of  the  east  end  of  DevU'a  lake^  Northwest  ter- 

ritoxy. 

——  oonradiana  n.  a.  Qabb.    (1864.) 

OeoL  Snr.  Gal.,  Paleont.,  toL  1,  p.  178,  pL  24, 

fig.  16L    Phila.,  1864.    W.  M.  Qabb. 
Formation :  Cretaceous. 
Location :  Texas  Flat,  Placer  county,  CaL 

— ooonradiaaa  (Qabb)    Whiteayea. 
(1879.) 
GeoL  Sur.  Canada  Maa  Foot,  toL  1,  pt  2,  p.  160, 
pL  18,  fig.  6,  6a.    Montreal,  1879.    J.  F.  Whit^ 
eavea. 
Formatiott:  Cretaceoua. 
Location :  Suda  islands. 

—-oonradiana  var.  taaoana  (Qabb.) 
Whiteavea.     (1879.) 

GeoL  Sur.  Canada,  Mea.  Foaa.,  vol.  1,  pt.  2,  p^ 
160-161,  pL  18,  fig.  6.  Montreal,  1879.  J.  F. 
Whitearea. 

Focmation :  Cretaceous. 

Location:  Northwest  bay,  YanoouTer  island; 
Sncta  islands. 


Aatarte — Continaed. 

-"—  ooztiiciila  n.  a.  Conrad.    (1867.) 

Amer.  Jour.  Conch.,  toL  3,  p.  12.    Phila.,  1867. 

T.  A.  Conrad. 
Formation :  Cretaceons. 
Location :  Haddonfleld,  New  Jersey. 

orenalirata  n  a.  Conrad.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  roL  4,  2d  iw., 
1858-18G0,  pp.  282-28S,  pL  46»  fig.  25.  Phila., 
1858-1860.    T.  A.  Conrad. 

Formation :  Cretaceous. 

Location :  Sofianla,  Alabama. 

e^anai  (H.  &  M. )  Whitfield.    (1880.) 

Bep.  GeoL  Black  hills  of  Dakota,  p.  413,  pL  11, 
fig.  13.    Wash.,  1880.    B.  P.  Whitfield. 

Formatton:  Cretaceous. 

Location:  On  the  Cheyenne  rirer,  near  Bapid 
creek,  Black  hills. 

— ^  fragilia  n.  a.  M.  &.  H.    (1860.) 

Pn&  Acad.  Nat.  Soi.,  Phila.,  for  1860,  p.  183. 

Phila.,  1861,    Meek  A  Hi^en. 
Formation :  Jurassie. 
Location:   Southwest   base  of  the  Black  hll]% 

Nebraska. 

fragilia  M.  <&  H.    (1865.) 

Paleont.  upper  Mi8eouri,Smithaon.  Cont.  KnowL, 
Tol.  14,  No.  172,  p.  94,  pi.  4,  fig.  7.  Waah.,  1865. 
Meek  A  Hayden. 

Formation :  Jurassic. 

Location :  Southwest  base  of  the  Black  hilla. 

fragilia      (M.    &,   H.)     WhiteaYea. 

(1878.) 
Canadian  Naturalist,  toL  8,  n.  ser.,  No.  7,  pp. 

405-406.    Montreal,  1878.    J.  F.  WhiteaTea. 
Formation:  Jurassic. 
Location :  Iltasyouco  rirer. 

fraglUa     (M.    dk   H.)     WhiteaYea. 

(1878.) 
GeoL  Sur.  Canada,  Bep.  Prog,  for  187&-1877,  p. 

155.    Montreal,  1878.    J.  F.  WliiteaTea. 
Formation:  Juraadc 
Location  :  Iltai^ouco  rirer,  British  Columbia. 

?  fragilia     (ML    &   H.)     Whitfield. 

(1880.) 

Bep.  GeoL  Black  hills  of  Dakota,  pp.  363-364,  pi. 
5,  figs.  32,  33.    Wash.,  1880.    B.  P.  Whitfield. 
Formation :  Juraasic. 
Location  :  Bedwater  valley.  Black  hllla. 

germani  (Pict.  et  Camp.)  Eichwald. 

(1871.) 
Geog.-Paleont.  Bemerk.  Halb.  Mang.  AleutlichMi 

Inseln,  p.  177,  Taf.  15,  fig.  13.    St  Petersburg, 

1871.    E.  Eichwald. 
Formation :  Cretaceous. 
Location:   South  shore  of  Tukusltnn  bay  and 

west  shore  of  Kenai  bay,  Alaska. 

gregaria  n.  a.  M.  <&  H.    (1856.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1856,  p.  84 

Phila.,  1857.    Meek  A  Hayden. 
Formation :  Cretaceous. 
Location :  Yellowstone  rirer,  Nebraitka. 
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Astarte— Continaed. 

i»-  inoraata  n.  s.  M.  &  H.    (1860. ) 

Proc  Acad.  Kat.  Sd.,  Phils.,  for  18G0,  p. 

Phil*.,  1881.    IfMk  A  Hayden. 
FonnatloD :  Jarudc 
LocatloD:  8(mthw«it   Iwm  of  Bteck  billa,  Ke- 


18S. 


-inornata  M.  A  H.    (1865.) 

Fatoont.  upper  Minouri;  Smithion.  Cent. 
KnowL,  Tol.  14,  No.  172,  p.  94,  pL  3,  figi.  12, 
a,  b.    Waah.,  1865.    Meek  A  Hayden. 

Ponnatlon :  Juranic. 

Location :  Sonthweet  base  of  the  Black  hllla. 

—  lawlB  n.  8.  Eichwald.    (1871.) 

aeo9.-Paleont.  Bemerk.  Halb.  Mang.  Aleutbchen 
Imeln,  p.  178,  Taf.  16,  fig.  *i7.  St  Petonbarg^ 
1871.    B.  Befawald. 

PomtatloQ:  GretaceooiL 

Locatloii:  Alaska. 

—  Itneolata  n.  s.  Roemer.    (1849.) 

Texas,  p.  404.    Bodld,  1849.    Boemer. 

Pormation :  Oretaceona. 

Location :  Pord  near  New  Brannftli,  Tex. 

—  lineolata  Roemer.    (1852.) 

Krelde.  Ton  Texae,  p.  61,  Taf.  7,  figs.  8<i-c.    Bonn, 

1862.    P.  Boemer. 
Poimation :  Gretaceooi. 
Location :  Pord  of  the  Goadalnpe,  New  BrmnnfeU, 


— —  mathewBonil  n.  8.  Qabb.    (1864.) 

Geol.  Bur.  Gaa.,Pa]eonL,Tol.  1,  p.  179,  pL  ao,flg. 

268.    Fhila.,1864.    W.M.Gabb. 
Pormation :  (ketaceooi. 
Location :  Near  Martinea,  Oalifomla. 

*—  octolirata  n.  a.  Qabb.    (1860.) 

Joar.  Acad.  Nat.  8ci.,  Phlla.,  ^01.4,  2d  8er.l868- 
1860,  pp.  394-396,  pi.  68,  fig.  27.  PhUa.,  1868-1860. 
Wm.  M.  Gabb. 

Pormation  :  Cretaceons. 

Location :  Enfanla,  Alabama. 

-— packardi  n.  8.  White.    (1880.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  G<H>gr.  Bar. 
Terr.,  pt.  1,  p.  149,  pi.  37,  flga.  6a,  6.    WaA., 

1883.  O.A.White. 
Pormation :  Juraasic. 

Location  :  Near  Como  etntlon,  Wyoming. 

• —  packardi  (White )Whiteave8.(  1884.) 

Qeol.  and  Nat.  Hist.  Sur.  Can.  Hes.  Foai.,  toI.  1,  pt 
3,  pp.  22»-230,  pi.  30,  flgt.  6,  6a,  b,     Montreal, 

1884.  J.  P.  Whiteareo. 
fonnation:  Cretaceons. 

Location  :  Eaat  aide  of  AUiford  bay ;  south  side 
of  Alliford  bay  ;  east  end  of  Maud  ialand. 

—  packardi  (White)Whiteave8.  (1887.) 

Oeol.  and  Nat.  Hist.  Sur.  Can.,  rol.  2,  n.  ser,  1886. 

App.I,p.  112  B.    Montreal,  1887.    J.  P.  Whit- 

aaree. 
Fonnation :  Cretaceous. 
Location :  Bast  aide  of  Winter  harbor,  Porwaid 

inlet. 


Aatarte — Continaed. 

—  pariUs  n.  s.  Conrad.    (1888.) 

Joor.  Aoad.  Nat  8d.,  PhltaL,toL  S;  fid  ser.,  1800- 
1864,  p.  276,  pi.  24,  fig.  16.  Phlla.,  1880-1854.  T. 
A.  Conrad. 

Pormation:  OretaoeoiM. 

Location  :  Monmootii  eoon^.  Mew  Jonay. 
-^-^ panUna  n.  8.  Eichwald.    (1871.) 

Geog.  Pnleont  Bemerk.  Halb.  Mang.  Aleutiaohaa. 

Inseln.,p.  138.    St  Pateitbnrg,  1871.    B.  Bloh, 

wald. 
Formation :  Cretaoeona. 
Location :  St.  Ftal  island,  Ataika. 

•— ^—  ?  atamlnoa  n.  a.  Conrad.    (187D.) 

Am.  Jonr.  Condi.,  toI.  4.  Fhila.,  18T&-18T1,  p.  78 

Phila.,  1871.    T.  A.  Conrad. 
Pormation :  Cretaceoiia. 
Location :  Bipley  Co.,  Mtak    [Blpley,  Ttppdh  Co., 

Mis.] 

^— -^  taacana  n.  8.  Conrad.    (1857.) 

Bep.  U.  18.  and  Mex.  Bound.  8nr.,Tbl.  1,  pt  S;p. 

162,pl.6,flg.9.    Wash.,  1887.    T.A.Conrid. 
Pormation:  GrMaeeons. 
Location:  Western  Texas. 

thomaaii  n.  s.  Conrad.    (1865.) 

Proo.  Acad.  Nat  8oi.,  Phlla.,  for  1854-1856,  p.  iit. 

Phlla.,  1886.    T.  A.  Conrad. 
Pormation :  Miocene  [Cretaoeona  T]. 
Location  :  Near  Mulllca  hill.  New  Jersey. 

tnscana  n.  8.  Gkbbb.    (1864.) 

Oeol.  8ttr.  Oal.,  Paleont,  ToLlip.  179,  pi.  S0,flg. 

257.    Phila.,  1864.    W.M.Gabb. 
Formation:  Cretaceous. 
Location  :  TuK»n  Springs ;  P«nce*s  ranch,  Bvtte 

comnty,  California. 

^—  ▼anooaverenaia  n.  8.   Whiteaves. 

(1874.) 
Geol.  Sur.  Canada,   Bep.  Prog,  for  1873-1874,  pp. 

267-268,  pi.  [not  numbered],  fig.  4.    Montraall 

1874.    J.P.  Whitearea. 
Pormation:  Cretaceous. 
Location:   Northwest  bay,    Yancontw  Idandi 

coast  a  little  weat  of  Nortiiwest  bay. 

vanoouverenaia  Whiteaves.  (1874.) 

Geol .  Sur.  Canada,  Bep.  Prog,  for  1873-1874,  p.  888. 

Montreal,  1874.    J.  P.  Whitearas. 
Pormation:  Oretaceona. 
Location :  Northweat  bay,  YancouTer  Idand. 

▼entxicoaa  n.  8.  Meek.    (1864.) 

Geol. Sur.  Oal.,  Paleont,  toI.  1,  p.  60,  pi.  8,  flga. 6* 

6a.    Phila.,  1864.    P.  B.  Meek. 
Pwmation :  Jurassic. 
Location :  Geneasee  valley,  Plnmu  connty,  Cal. 

▼entricosaC  Meek)  Whiteaves.  (1878.) 

Geol.  Sur.  Canada,  Bep.  Prog,  for  1876-1877,  p.  166. 

Montreal,  1878.    J.  P.  Whiteares. 
Pormation :  Jurassic. 
Location  :  Iltasyouco  river,  British  Columbia. 

ventrlooaa(Meek)Whiteave6.(1878.) 

Canadian  Naturalist,  vol.  8,  n.  aer..  No.  7,  p.  406. 

Montreal,  1878.    J.  P.  Whiteares. 
Pormation :  Jurassic 
Location  :  Iltaayouoo  river. 
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Astarte — Continaed. 

veta  n.  s.  CoDiAd.    (1868.) 

Am.  Joar.  Conch.,  toI.  4,  p.  279,  pi.  20,  fig.  4  Flalla., 

1868.    T.A.Oonrftd. 
lV>nDatioii :  Tiiusio  [Gretaceoiu]. 
Looatioii :  South  BiTer,  New  Jexvqr. 

veta  (Con.)  Whitfield.    (1884.) 

M(m.17.  8.  G«oI.  Bur.,Tol.6,pp.  8^M»pI.2,flg.l. 

Wuh.,1885.    R.  P.  Whitfield. 
Tonnatlon :  CbreUoeoiu. 
Location :  Near  Washington,  Hiddleiez  oonntj. 

New  Jei'iey. 

-«—  washitttiials  n.  a.  Shamard.  (1863.) 

Sspl.  Red  rtT«r,  Lovilelana,  l^  B.  B.  Ifarcy,  pp. 

206-20T,  pi.  8,  fig.  8.     Wadu,    1864.     B.  1*. 

flhomard. 
Formation:  Oretaoeona. 
Location:  Gamp  No.  4»  Oroa  Timben,  Teza& 

-*— 8p.  nndet.    Uiqnuui.    (1882.) 

An.  Min.  Fommto  Bep.  Mex.,  tomo  7,  p.  8M, 

fig.  14.    Meadco^  1882.    M.  Urqaica. 
Formation:  Cretaoeone. 
Location:  Dolores  mine,  Ooatooman  dlitrlet,  ftate 

of  Michoacan,  Mexioa 
(«A.  minima  in  lift). 

?Lyell.    (1847.) 

Quart.  Jonr.  Oeol.  8oc.,  Lond^  toL  8;  p.  876^  flg. 

66.    London,  1847.    0.  LyelL 
Formation:  Jnraadc?  (Triaasic?) 
Location  :  Near  Blackheath,  Yixginia. 

Aateriaa  [Linn.]    Morton.    (1834.) 

Synop.  Org.  Bem.  Oret.  Or.  U.  8.,  p.  74.  Phlla., 
1834.    S.  O.  Morton. 

— *  ?  dubium  n.  8.    Whitfield.  (1877.) 
U.  8.  Qeogr.  and  OooL  Bur.   Bodky  Mt.  region, 

FreL  Bepw  Paleont  Blaek  hills,  p.  16.    Wash., 

1877.    B.  P.  Whitfield. 
Formation:  Joraarie. 
Location:  Park  sands  seTenty  feetaboTe  the  nd 

beds,  on  the  east  side  of  8pearflsh  creek,  near  its 

Junction  with  the  Bedwator,  northeast  of  Crow 

peak.  Black  hills,  Dakota. 

?  dubium  Whitfield.    (1880.) 

Bep.  Geol.  Black  hills  of  Dakota,  pp.  844-846^ 
pL8,flg.  3.    Wash.,  1880.    B.  P.  Whitfield. 

Formation:  Jnraadc 

Location:  On  the  east  of  Spearflsh  creek,  near  Hi 
junction  with  the  Bedwater,  Black  hUla, 
Dakota. 

-^—  sp.  nndet.  Morton.     (1834.) 

Synop.  Org.  Bem.  Cret.  Or.  V.  8.,  p.  74.    Phlla., 

1834.    &  O.  Morton. 
Fbrmation:  Oretaceoos. 
Location:  South  Carolina. 

Aatrea  cretacea  n.  s.  Bolsohe.    (1870.) 

Zeitach.  Deutach.  GeoL  Oes.,  Band  22,  pp.  216-217. 

Berlin,  1870.    Wilh.  BOIache. 
Formation :  Cretaceous. 
Location :  Woodbury    and    Haddonfleld,     New 

Jersey. 

ABtrocGonia  (£.  &  H.)  Gabb.     (1864.) 

Oeol.  Bar.  Cal.,  Paleont.,  rol.  1,  p.  208.  Phila., 
1864.    W.  M.  Oabb. 


AatrooGBnia — Continued. 

—  goadalupaB  n.  a.  Boemer.    (1849.) 

Texas,  pp.  891-898.    Bonn,  1849.    F.  Boemer. 

Formation:  Cretaceous. 

Location:  Hill  north  of  New  Brannfels,  Texas. 

—  g;uadalupaB  Boemer.    (1852.) 

Krelde.  Ton  Texas,  p.  87,  Taf.  10,  figs.  8,  c,  K 

Bonn,  1862.    F.  Boemer. 
Formation:  Cretaceous. 
Location:  Left  bank  of  Comal  creek,  near  New 

Bkmunfel^  Texaa. 

Izregularla  n.  8.  Whiteayee.  (1884.) 

Oeol.  and  Nat  Hist  8ur.  Can.,  Mes.  Foas.,  toL 
1«  pt.  8,  p.  246,  pi.  83,  flg.  1.  Montreal,  1884. 
J.  F.  Whiteavea. 

Formation:  Cretaceous. 

Location:  South  side  of  Maud  island,  Skidegate 
channel,  west  of  Alliford  bay. 

?  petroaa  n.  8.  Oabb.    (1864.) 

Oeol.  Snr.  Cal.,  Paleont.,  toL  1,  p.  208,  pi.  SI, 

figs.  274.  274a.    Phila.,  1864.    W.  M.  Oabb. 
Formation:  Cretaceoua. 
Location:  One  mile  west  of  Martlnea,  California. 

Ataphma  n.  g.  Gtebb.    (1869.) 

Oeol.  Sur.  OaL,  Paleont,  toI.  8,  p.  171.  Phila., 
1860.    W.  M.Oabb. 

compaotua  Ghibb.    ( 1876. ) 

Proe.  Acad.  Nat  Sci.,  Phila.,  for  1876,  p.  SOti 

Phila.,  1876.    W.  M.  Oabb. 
Formation:  Cretaceous. 
Location:  North  Carolina. 

—  oraaaus  n.  a.  Gabb.    (1869.) 

OeoL  Sur.  Cal.,  Paleont,  toL  2,  p.  171,  pL  28^ 

flg.  64.    Pbila.,1869.    W.  M.a^bb. 
Formation:  Cretaceooa. 
Location:  Martinei,  California. 

kerri  n.  a.  Gabb.    (1876.) 

Proc  Acad.  Nat  SoL,  Phila.,  for  1876,  pp.  S0»-S0«| 

pi.  17,  fig.  10.    Phila.,  1876.    W.  M.  Oabb. 
Formation:  Cretaceous. 
Location:  North  Carolina. 

Athleta  n.  aub.  gen.  Conrad.    (1860.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  toI.  4»  2d  ser.  186a- 
1860,  p.  292.    Phila.,  1868-1860.    T.  A.  Conrad. 

Atreaiua  n.  g.  Gabb.    (1869.) 

Oeol.  Sur.  Cal.,  Paleont,  rol.  2,  pp.  16&-168L 
PhiU.,  1869.    W.  M.  Oabb. 

liratua  n.  a.  Gabb.    (1869.) 

Oeol.  Sur.  Cal.,  Paleont,  toL  2,  p.  160,  pL  28^ 

fig.  60.    PhiU.,  1869.    W.  M.Oabb. 
Formation:  Cretaceous. 
Location:  Colusa  county,  southeast  of  the  Hot 

Sulphur  Springs,  OallfOTnia. 

Aturia  (Bronn)  Gabb.    (1864.) 

Oeol.  Sur.  Cal.,  Paleont,  vol.  1,  p.  60.  Phila., 
1864.    W.  M.Oabb. 

.— -  mathewaonil  n.  a.  Gabb.     (1864.) 

QeoL  Sor.  Cal.,  Paleont,  toI.  1,  pp.  69-60,  pL 
17,  flg.  31.    Phila.,  1864.    W.  M.  Oabb. 

Formation:  Cretaceous. 

Location:   Martinez  and  Clayton  (Dir.  A), 
Cafiada  de  las  Uvaa  (DiT.  B  Cal.) 
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Astnzia— Continaed. 

mathawaoDli    (Qabb)    Conrad. 

(1867.) 

Am.  Jour.  Oonoh.  toL  9^  pw  6.    FhUa.,  1867.    T* 

A.  Conrad. 
TormatloQ:  OntMeoon 
Location:  Galifoml*. 

Auoella  (EeyBerling)  Meek.    (1865.) 

6«ol.  Sor.  OaL,  Geologj,  toL  1,  p.  479.    Fhlla.* 
1865.    r.  B.MMk. 

— ~  ooaoentrica  (Fisoh.)     Eiohwald. 
(1871.) 
6«og.  FiJeont.,  BamailL  Halb.  Mang.  Aleatiaohan 
loaeln,  pp.  186-187,  Taf:  17,  llga.  1,8.   StPatan* 
bnig,  1871.    H  Bohwald. 


Iiooatkm:  Kanal  baj,  Alaaka. 

—  oonoentiloa    (Keyserling)    Tonla. 
(1874.) 

Die  Zwaite   DenlKhe  Nordpolaifthrt.  Zwaitar 

Band.  p.  008.    Ldpclg,  1874.    Fkana  Tonia. 
Tomation:  Jiiia«io  [OrataeaouT]. 
Location:  Knhn  ialand,  east  ooast  of  Greonland. 

—  oonoentiioa  Fischer.    (1875.) 

Yoyagaa  a  1»  oMa  Noid-OvuMt  da  1*  Amteiqna^  pp^ 
84-86,  pL  a,  flsa.  4-6k  par.  Alph.  L.  Flniui, 
Ptoia,  1876.    P.  Vlacber. 

Pannation:  Jnnualo  [Oretacaoof  Y]. 

Location:  AlaAa. 

—  oonoentiioa  White.    (1888. ) 

Mod.  U.  8L  6«oL  Sor.  toL  18,  pp.  226-2%!,  pL  ^ 

flS8.11-l&    Waah.,1888.    aA.Whlta. 
Ponnation:  Cretaoaona. 
Location:  Po«U  Point,  Port  MOller,  Alaska. 

^  oonoentiioa  White.    (1888. ) 

Mon.  U.  B.  GaoL  Svr.  toI.  18,  pp.  226-282,  pi.  4, 

flsa.  16-90.    Waih.,  1888.    a  A.  White. 
Ponnation:  Orataoeoiu. 
LooatUm:  Near  KnoxrlUa,  Oallfomia. 

—  oonoentrioa  White.    (1889. ) 

Mon.  U.  8.  GeoL  Sor.  toI.  18,  pp.  226-288,  pi.  ^ 

1IC.2L    Waah.,1888.    a  A.  White. 
Patmation:  Cretaoaoos. 
Location:  Waahington. 

•—  oonoentiioa  yar.   oraaaioollia. 
(Keys.)    Tonla.    (1874.) 

Die  Zwaita  DantKha  NordpolarfUirt.     Zweitar 

Band,  p.  504.    Leipslg,  1874.    Praaa  Tonla. 
Ponnation:  Jnnaaic  [Oretaceoua?]. 
Location:  Knhn  ieland,  eaatooaatof  Qreenland. 

—  oonoentiioa   var.   inflate   n.  yar. 

Tonla.    (1874.) 
Die   Zweite  Deutache   Kordpolarflthrt.    Zweitar 

Band.  p.  504.    Leipaig,  1874.    Pranz  Tonla. 
Ponnation:  Jnnaaic  [Gretaceone  ?]. 
Location:  Kohn  island,  east  coast  of  Greenland. 

—  oonoentiioa   var.   mgooa   (Keys.) 

Tonla.    (1874.) 
Die  Zweite  Dentache  Koidpolarfahrt.     Zweitar 

Band.  pp.  603-504,  Taf.  2,  figs.  2a,  d,  and  ilg.  8. 

Leipsig,  1874.    Pranz  Tonla. 
Ptemation:  Jnraaric  [Oretaeeons?]. 
Location:  Knhn  ialand,  east  ooast  of  GreenlaDd. 


Anoella— Continued, 
—^oonoentiioa  var.  mgoaiaainia  n.  Tar. 
Tonla.    (1874.) 

Die  Zweite  Deutsche  Nordpolarfkhrt  Zweite 
Band.  p.  604,  Taf.  2,  Ilg.  4.  Lelpilg,  1874. 
Prana  Tonla. 

Pormation:  Jnraasio  [Oretaeeons?]. 

Location:  Knhn  idand,  east  coast  of  Greenland. 

—  oonoentiioa  yar.  anblaevia  (Keys.) 
Tonla.    (1874.) 

Die   Zweite  Dentsche  Kordpolarfahrt   Zweitar 

Band,  p.  504.    Lelpiig,  1874.    Prans  Tonla. 
Pormation:  Jnraasic  [Oretaeeons  ?]. 
Location:  Knhn  Island,  east  ooast  of  Greenland. 

oonoentiioa  Fischer  (var.)  White. 

(1884.) 

BnU.  U.  S.  GeoL  8nr.  No.  4,  p.  18,  pi.  6,  figs.  8-18. 
Wash.,  1884.    0.  A.  White. 

— -  oonoentiioa  (Fischer)  var.  White. 
(1884.) 
Ball.  U.  S.  Geol.  Snr.  No.  4,  pp.  13-1^  pi.  a 

WaBh.,1884.    a  A.  White. 
Ponnation:  Oretaeeons. 
Location:  Po«il  Point,  Port  MOUer,  Alaska. 

— -  eningtoni  (Gabb  sp.)  Meek.  (1865.) 

Geol.  Snr.  Oal.,  Geology,  toI.  1,  pp.  479-480,  pi.  1» 

figs.  2,  375,  a-d.    Fhila.,  1866w    P.  &  Meek. 
Ponnation:  Jnrasdc  [Oetaceons  ?]. 
Location:  Maripoaa  estate,  Oalifomla. 

eiiingtonii  (Meek)  White.    (1888. ) 

Mon.  U.  S.  Geol.  Snr.  toI.  13,  pp.  226-288,  pL  ^ 

figs.  6-10.    Wash.,  1888.    0.  A.  White. 
Pormation:  Oretaeeons. 

eningtoni  yar.  lingnlformla  n.  yar. 

Meek.    (1865.) 

Geol.  Bar.  OaL,  Geology,  toL  1,  p.  481,  pL  1,  llga. 

1,  la.    Phila.,  1865.    P.  B.  Meek. 
Pormation:  Jurasdc  [Oretaoeona?]. 
Location:  Maripoaa  estate,  Gallfomia. 

— -mosquenaia     (Bnoh.)      Eichwald. 
(1871.) 

Geog.  Paleont.,  Bemerk.  Halb.  Mang.  Alentiaehen 
Inseln.,  pp.  185-186,  Taf.  17,  ilga.  7-18.  St 
Fetenbnrg,  187L    E.  Klchwald. 

Pormation:  Oretaeeons. 

Location:  Alaska. 

— —  moaquensia  ?  (Von  Bnoh.)  Whit- 
eayee.    (1876.) 

Geol.  Sur.  Can. ;  Mee.  Poes.,  toI.  1,  pt.  1,  pp. 

74-78,  pi.  10,  figs.  8,  So.    Montreal,  1876.    J.  P. 

WhlteaTea. 
Pormation:  Oretaeeons. 
Location:  Qneen  Oharlotte  islanda. 

.—  mosquenaia      yar.      oonoentiioa. 
Whiteaves.     (1889.) 
Geol.   and   Nat.   Hist   Snr.   Oan.,   Oont   Oaa. 
PaleoQt,  ToL  1,  pt  2,  pp.  151-153.    Montreal, 
188B.    J.  P.  Whiteares. 
Pormation:  Oretaeeons. 
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Auoella— Continued. 

Loofttion:  Tatlajooo  lalw,  B.  a,  bwiki  of  tli« 
upper  Skagit  riTor,  B.  0.,  Browning  cieek, 
Tonrard  inl«^  Qnatsino  Mrand,  noitliwMt  ooMt 
of  YanoonTW  Ifland,  Long  idand;  BLarrifon 
laka,  B.  0.;  alio  weak  ahoTB  and  peninmila  on 
flie  wmtheaat  ahora  of  tha  same  lake,  and  OhJl- 
liwaok  rirer,  near  Tamiahai,  B.  a;  weak  aide 
of  Winter  baiter,  in  Torward  inlet;  weat  of 
Vnaar  liTor,  B.  0.,  a  little  to  the  north  of 
aonroea  of  Bridge  river,  B.  0.,  flrom  a  movntaia 
•iz  or  aeTen  thonaand  feet  high  aboTe  lea  lerel; 
Boath  fork  of  Qaeanel  river,  near  the  foot  of 
Qaeanel  lake;  Porcaplne  liTer,  N.  W.  T.,  in  lat. 
fr»  y  H^  long,  lar®  47'  W.;  Yukon  river, 
Alaaka,  eight  milaa  below  the  Antolne  river,  in 
Ut.  6SP  W  N.,  long.  1410  4ty  W. 

plochii  Gabb.    (1869.) 

GeoL  Bur.  QaL,  Faleont.,  voL  2,  pp.  lM-106^  pL 
32,  flga.  OSoHi.    Phila.,lM9.    W.  M.  Oabb. 

F<«mation:  Oretaoeona. 

Location:  From  Mount  Diablo,  at  varioua  points 
along  the  eaat  Ihce  of  the  Ooaat  range  to  the 
north  end  of  the  Sacramento  valley;  Waahing- 
ton,  eaat  of  Puget  aound;  Golnaa  county,  eaat  of 
Olear  lake,  Qalifomia. 

piochli  (Oabb)  WhiteavM.    (1882.) 

Proc  and  Trana.  Boy.  Boc.,  Oanada.,  voU  1,  eee.  t, 

pp.  84,8B.    Montreal,  1888.    J.  F.  Whiteavea. 
Formation:  Oretaoeona. 
Location:  Tatlayooa  lake  and  Forward  inlet, 

banka  of  tiie  upper  Skagit. 

ploohU  (Oabb)  Whiteaves.    (1884.) 

GeoL  and  Nat.  Hiat  Bur.  Can. ;  Mea.  Foai.,  voL  1, 
pt.8,  p.239.    Montreal,  1884.    J.  F. Whiteavea. 
Formation:  Gretaoeoua. 
Location:  Skidegate  Inlet,  west  of  Alllford  bay. 

pioohli  (Oabb)  WhiteavM.    (1887.) 

GeoL  and   Nat  Hlat.  Bur.  Oan.,  vol.  X,  n.  ser. 
1886.  ▲pp.I,pp.lll-ll2b.    Montreal,  18S7.    J. 
F.  Whiteavea. 
Formation:  Gretaoeoua. 

Location:  Tatlayooa  lake,  B.  0.;  banks  of  the 
upper  Skagit  river,  B.  0.;  Browning  creek, 
Forward  inlet,  Qnatsino  sound,  northweat  coast 
of  Yanoouver  island;  Long  island,  Harriscm 
lake,  B.  0.;  west  shore  and  peninsula  on  the 
southeast  shore  of  the  same  lake,  and  Chilli- 
wack  river,  near  Tamiahai  creek,  B.  G. ;  Brown- 
ing creek.  Forward  inlet;  Bait  cove  on  the  west 
coast  of  Yancouver  island,  north  of  Qnatsino 
sound;  west  of  Fraser  river,  B.  G.,  a  little  to  the 
north  of  sources  of  Bridge  river,  B.  G.;  ftom  a 
mountain  six  or  seven  thousand  feet  high  above 
sea  level,  south  fork  of  Quesnel  river,  near  ^e 
foot  of  Queenal  lake. 

pioohU  (Gabb)  White.    (1888.) 

Mong.  U.  B.  GeoL  Bur.,  voL  18,  pp.  22&-8a8,  pi. 

4,  figs.  8-«.    Wash.,  1888.    G.  A.  White. 
Formation:  Cretaceous. 

Fischer.    (1872.) 

Gomptes  Bend.,  1872,  vol.  uet,  p.  1785.    Flails, 

1872.    P.  Fischer. 
Formation:  Jurasslo  [GretaosonsT]. 
Location:  Alaska. 


Aulaoooeraa  oarlottenae  n.   a.    Whit> 
eaYea.    (1887.) 
Oeol.  and  Nat  BUst.  Bur.  Can.,  voL  I;  n.  ser. 
188e.    App.  I,  p.  109b.     Montnal,  1887.    J.  F. 
Whiteavea. 
Formation:  Triassie. 

Ix>cati<m:  Houston  Stewart  channel,  in  the  Queen 
Charlotte  islands. 

Aulaoomya  (snb.  gen.  Mdroh.)    Meek. 
(1876.) 
Bep.  U.  S.  GeoL  Bur.  Teir.,  voL  9,  p.  88.  WMh., 
1878.    F.  B.  Meek. 

Aolopora  sp.  Credner.    (1870.) 

Zaitsoh.   I>etttaoh.  Ged.  Gee.,  Band  2S,  p.  ML 

Berlin,  1870.    H.  Oredner. 
Formation:  Cretaceous. 
Location:  Timber  creek.  New  Jersey. 

Avalana  aabgloboaa  n.    s.   M.  6t   H. 

(1856.) 
Proc.   Acad.  Nat    Bci.,  Phila.,  for  18M,  p.  81 

Phila..l867.    MeekAHayden. 
Formation:  Gretaoeoua. 
Location:  Moreau  trading  post,  Nebraska. 

A^ellana  (d'Orb)  Meek.    (1869. ) 

N.  W.  Terr.  Bep.  Prog.  Assin.  and  Baskat  bpL 
Xxped.,  H.  T.  Hind,  p.  184.  Toronto,  1808. 
F.  B.  Meek. 

(snb.  gen.  d'Orb. )  Meek.    (1876. ) 

Bep.  U.  8.  Geol.  Bur.  Terr.,  voL  8,  p.  883.  Wash., 
1876.    F.  B.  Meek. 

conolnna   (H.   A  M.    sp.)    Meek. 

(1859.) 

N.  W.  Terr.  Bep.  Prog.  Asrin.  and  Baakat  IxpL 
Exped.,  H.  T.  Hind.,  p.  184.  Toronto,  1859. 
F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Two  creeks,  on  the  Assiniboine,  ^^it^*** 

tezana  n.  s.  Shamard.    (1859.) 

Trans.  Acad.  Bci.,  St  Louis,  voL  1, 1866-1880,  p^ 
697.    St  Louis,  1866-1860.    B.  F.  Shumard. 

Formation:  Cretaceous. 

Location:  Near  Bosque  creek,  in  Bosque  oovnty, 
Texaa. 

Avioula  (Lam. )  Morton.    (1834. ) 

Qynop.  Org.  Bem.  Cret  Gr.  U.  8.,  p.  8S.  Pliila., 
1834.    S.  G.  Morton. 

abmpta  n.  a.  Conrad.    (1853.) 

Jour.  Acad.  Nat  Bci.,  Phila.,  voL  i,  ad  ser.  1860- 
1864,  p.  274,  pi.  84,  figs.  6,  6.  PhUa.,  1860-1864. 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Nimrod  Woodward*a  fkrm,  New  Jersey. 

—  oonvezo-plana     n.     s.      Boemer. 
(1849.) 
TexsA,  pp.  40(M01.    Bonn,  1849.    F.  Boomer. 
Formation:  Cretaceom. 
Location:  Fredericksburg,  Texas. 

conveaco-plana  Roemer.    (1852.) 

Kreide.  von  Texas,  pp.  61-68,  Taf.  7,  figs.  9<hA 

Bonn,  1862.    F.  Boemw. 
Formation:  Cretaceous. 
Location :  Fredericksburg,  Texaa. 


] 


NORTH  AMERICAN  MESOZOIG  INVERTEBRATA. 


67 


Areola— Continued. 

— i^  oretacea  n.  8.  Conrad.    (1848.) 

Bep.  Hydrog.  Basin  apper  HiniflBlppi  river,  I.  N. 

KiooUet.     App.0,p.l70.     Wash.,  1843.    T.A. 

Ooorad  Formation:  Gretaceoiia. 
Location:  On  tha  Misaonrl  rirar. 

?  fibzoaa  n.  8.  M.  &  H.    (1856.) 

Proc.  Acad.  Nat.  ScL,Phila.,  for  1856,  pp.  89-87. 

Fl&lla.,  1867.    MeekAHayden. 
Formation :  Cretaceoua. 
Location :  Forks  of  Cheyenne  rlrer,  Nebraska. 

haydenl  n.  a.  H.  &  M.    (18M.) 

Mem.  Am.  Aoad.  Arts  and  Sci.,  vol.  6,  n.  s.,  p.  88SI, 
pL  1,  flgi.  8,  a,  b.  Oambridge  and  Boston,  1866. 
Hall  A  Meek. 

Formation:  Oretaceons. 

Location :  On  the  Mlssonrl  near  Bed  Oedar  Island, 
t«enty*ll'v»  miles  below  Fort  Pierre. 

—  homfrayl  n.  8.  Gabb.    (1864.) 

OeoL  Snr.  Gal..  Paleont,  vol.  1,  pp.  28-80,  pL  6, 

flg.28.    Phila.,  1884.    W.  M.  Gabb. 
Formation:  Triasic. 
Location:  8tar  district,  Hnmboldt  county,  NeTada. 

— —  izideaoena  n.  8.  Shumard.    U^l^O 

Proc  Boston  8oo.  Nat.  Hist.,  toI.  8, 1881-1882, 
pp.  908-204.    Boston,  1882.    B.  F.  ShnmanL 

Formation:  Cretaceoos. 

Location:  Head  of  Pine  creek,  Lamar  county, 
Texas. 

— —  lailpean.  8.  Morton.    (1834.) 

Qynop.  Org.  Bem.  Gret.  Or.  U.  8.,  p.  63,  pi.  17,  flg. 

&.    Phila.,  1834.    8.6.  Morton. 
Formation:  Cretaceoos. 
Location:  Delaware. 

-— lineata  (Room.)  Eiohwald.    (1871.) 

Geog.  Paleont.  Bemerk.  Halb.  Mang.  Aleutisehen 
Inseln.,  pp.  187-188,  Taf.  16,  flg.  6.  8t.  Peters- 
boig,  1871.    E.  Eichwald. 

Formation:  Gretaceons. 

Location:  AlaAa. 

—  lingnsBformia  n.  8.  (E.  &  S. )    (1854. ) 
Fkoc  Acad.  Nat.  8cL ,  Phila. ,  toL  7,  p.  158.    Phila., 

1858.    Brans  k  Shnmard. 
Formation:  Cretaoeoos. 
Location  :  Sage  creek,  Nebraska. 

— lingoseformiB  (£.  A  S.)  Meek.  (1859.) 
N.  W.  Terr.,  Bep.  Prog.  Assin.  and  8askat.  BxpL 
Xzped.  H.  T.  Hind,  p.  188,  pL  1,  flg.  6.    Toronto, 
1858.    F.  B.Meek. 
formation :  Cretaceoos. 

Location :  Sandy  hills,  sonUi  branch,  Saskatche- 
wan. Height  of  land  in  the  Qa' Appelle  Talley, 
near  the  elbow  of  sonth  branch  of  the  Saskatch* 
ewan,  Canada 

^-maoronatan.  8.  Gabb.    (1864.) 

GeoL  Snr.  Oal.,  Paleont.,  toL  1,  p.  80,  pi.  6,  flg. 

97.    Phila.,  1884.    W.  M.  Gabb. 
Honnatlon:  Tiiaadc 
Location :  Oiflord*8  ranch,  Plnmas  oonnty,  GaL 

^— nebraaoana  n.  s.  £.  A  S.    (1857.) 

bans.  Acad.  Sd.,  St.  Lonis,  toL  1, 1858-1860,  p. 

88.    St  Lonis,  1858-1860.    Brans  A  Shnmard. 
Formation :  Gretaceons. 
Location :  NearMorean  rirer,  Nebraska  torritory. 


Avionla— Continued. 

•^— nebraaoana  (E.  A  8.)  Meek.  (1869.) 

N.  W.  Terr.  Bep.  Prog.  Asrin.  and  Saakat  Xzpl. 
Bxped.  H.  T.  Hind,  p.  188,  pi.  1,  flg.  7.  To- 
ronto, 1869.    F.  B.Meek. 

Formation :  Cretaoeona. 

Location :  Sonth  bnmdh  of  the  Saskatehewaa, 
Canada. 

-^  parkenala  n.  a.  White.    (1876.) 

Bap.  GeoL  innta  Mta.,  p.  lUu    Wash.,  1878.    a 

A.  White. 
Formation:  Oretaoeoas. 

Location :  Sooth  of  Giaad  rlTar,  Middle  park,  Col- 
orado. 

— »-  pedemalia  n.  8.  Roemer.    (1849.) 

Texas,  p.  400.    Bonn.  1849.    F.  Boemer. 
Formation :  Cretaceoos. 
lK>cation :  Frederlcksbnrg,  Texaa. 

-^—pedemalia  Boemer.    (1852.) 

Kreide.  nm  Tezai^  p.  61,  Taf.  8,  flga.  ll^  8.    Boon, 

1858. 
Formation :  Cretaceoos. 
liocation :  Fredericksborg,  Texas. 

pellncida  n.  a.  Qabb.    (1864.) 

GeoL  Snr.  Cal.,  Paleont,  toU  1,  pp.  186-187,  pL 
26,  flg.  178.    Phila.,  1884.    W.  M.  Gabb. 

Formation :  Crstaoeons. 

Location:  Near  Martinei;  ranch  of  San  Lois 
Gonsaga,  Pacheoo's  Pasn  CaUfomia. 

^—  petrosa  n.  a.  Conrad.    (1853.) 

Jonr.  Acad.  Nat.  Sd.,  Phila.,  toLS,  Sd  ser.,  1860- 
1864^  p.  874,  pt  84k  fi8>  U-  Phila.,  1850-1864. 
T.  A.  Conrad. 

Formation:  Cretaoaooa. 

Location :  Chesapeake  and  Delaware  oanaL 

planiuacnla  n.  8.  Roemer.    (1849.) 

Texas,  p.  401.    Bonn,  1848.    F.    Boemer. 

Formation:  Cretaceoos. 

Location  :  Water&ll,  near  New  Brannfels,  Texasi 

—— planiuBOtila  Roemer.    (1852.) 

Ejwide.  Ton  Texas,  p.  62,  Taf.  7,  flg.  7.    Bonn, 

1852.    F.  Boemer. 
Formation:  Cretaceoos. 
Location :  WaterfUl  of  the  Guadalupe  below  New 

Braunfels,  Texas. 

rarocoatata  n.  a.  Eiohwald.    (1871.) 

Geog.-Paleont.  Bemerk.  Halb.  Mang.  Alentlsehen 
Inseln.,  p.  188,  Taf.  16,  figs.  6-8.  St.  Peters- 
burg, 1871.    B.  Eichwald. 

Formation:  Cretaceous. 

Location;  Alaska peniosnla. 

anbgibboaa  n.  a.  M  &  H.    (1860.) 

Proc.  Acad.   Nat.  Sci.,  Phila.,  for  1860,  p.  180. 

Phila.,  1861.    Meek  A  Hayden. 
Formation :  Cretaceous. 
Location :  Long  lake,  Nebraska. 

triangularis  n.  a.  (£.  &  S.)    (1864.) 

Proc.  Acad .  Nat.  Sci. ,  Phila.,  vol.  7,  p.  163.    Phiia., 

1856.    Evans  &  Shnmard. 
Formation :  Cretaceous. 
Location :  Sage  creek,  Nebraska. 
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Avlcula— Continaed. 

▼dgensU  (d'Orb)  Eiohwald.  (1871. ) 

6eog.-PiaIeont.  Bemerk.  Halb.  Mang.  A]«atlMh6n 
laMln.,  p.  180,  Tif.  16»  llgi.  Qy  10.  81.  FM»- 
btirg,187L    X-UoliwaU. 

rormatioii :  (hrvtaMoui. 

IiOGatl<m:  AlMiki 

(MonotUi)  tomiloostalm  n.  •.  H.  & 

H.    (1868.) 
Proo.  AomL  NU. 8eL, mift., ftrlBH^ ppb 0ML 

Phlla.,1860.    XaAAHiyidM. 
Tomution :  JtmariOL 

LooAtioD :  BoathwMten  ud  Miitwn  Mm  «f 
BlMkhUIi. 

— —  (Oxytoma  ?)    gastrodes   n.   •. 

Meek.    (1873.) 
Sixth  Ann.  B«i».  U.  S.  Geol.  and  Geogr.  Snr.  Tanr., 

pp.  481-498.    WMh.,  187B.    1*.  B.  Meak. 
Fonnatlon :  OrataoeoiM. 
Location :  OoalTlUa,  Utah. 

(Oxytoma)  muoxonata    (M.  &  H.) 

Whitfield.    (1880.) 

B«p.  Gool.  BlMk  hUli  of  Dakota,  pp.  367-368»  pL 
4,  flga.1,  a.    Waab.,  188a    R.  P.  Whitfield. 

Formation:  Jnnuaic. 

Location :  Two  miles  aonth  of  the  Belle  Fonrche 
riTer,  near  Bear  Lodge  bntte,  Black  hULi. 

(Pseadoptera)  proplenra  n.  8. 

Meek.    (1878.) 

Sixth  Ann.  Bep.  U.  8.  QaoL  and  Geogr.  Bar.  Terr., 

pp.  489-490.    Wadi.,1878.    F.  B.  Meak. 
Formation ;  Gretaceona. 
Location :  CoalTllle,  Utah. 

(Psendoptera)   rhytophora   n.   8. 

Meek.    (1878.) 

Sixth  Ann.  Bap.  U.  8.  Geol.  andlOeogr.  Sor.  Terr., 

pp.  490-491.    Wadi.,  1878.    F.  B.  Meek. 
Formation:  Oretaoeona. 
Location :  Ooalyille,  Utah. 

—— sp.  nndet.  Morton.    (1830.) 

Am.  Jonr.  Sd.,  Ut  aar.,  toL  17,  p.  286.    Hew 

Haran,  1830.    S.  G.  Morton. 
Formation :  Fermginona  land  [Cretaoeooa.] 
Location :  United  Statea. 

—- 8p.  nndet.  Morton.    (1834.) 

Qynop.  Org.  Bam.  Cret.  Gr.  U.  8b,  p.  68.    Phlla., 

1834.    &  a.  Morton. 
Formation ;  Oretaceooa. 
Location :  Delaware. 

ATlonlopeoten   (McCoy.)     H.    &    W. 
(1877.) 

B«p.  GeoL  Expl.  Fortieth  Parallel,  toI.  4,  pt  8, 
p.  888.    Wash.,  1877.    HaU  A  Whitfield. 

altos  n.  8.  White.    (1880.) 

Bnll.  U.  8.  Geol.  and  Geogr.  Snr.  Terr.,  toL  fi,  Na 

1,  p.  110.    Wadi.,  1880.    G.  A.  White. 
Formation :  Jurar-Trlac.  [Triaseic]. 
Location  :  Locality  No.  8,  sontheaatem  Idaho. 


Avioulopeoten— Continued. 

idahoeniia  (Meek)  White.     (1880.) 

BnlL  U.  8. GadLiand Geogr.  Bar.  Tair.,  toL  fi^  No. 
1,  pp.  110-111.    Wadi.,188a    aA.Whtta. 

Formation :  Jnm-Trlaa.  [Trlaarie]. 

Location:  Abont  aixtj-flre  milaa  north  of  tiia 
bonndaxy  line  between  Idaho  and  Utah,  about 
eighteen  miles  west  of  the  boundary  line  be- 
tween Idaho  and  Wyoming,  and  aboat  Atb 
milaa  aonth  of  John  Gray*B  lake.  Locality  No. 
1.    AJao,  locaUty  No.  8. 

-^>  ?  IdahoanaU  (Meek)  White.   (1883.) 

Twelfth  Ann.  Bep.  U.  a  GaoL  and  Gaogr.  Sor. 
Tesr.,  pt  1,  pp.  UO-lll,  pL  88,  fig.  8a.  Waah., 
1888.    0.  A.  White. 

Formation:  Triaario. 

Location :  Locality  No.  1.  Within  tha  limita  of 
Idaho,  about  aixty-flTa  mllae  north  of  tha 
boundary  line  batwean  that  territory  and  Utah* 
about  eighteen  mllea  weat  of  tiia  boundary  Una 
between  Idaho  and  Wyoming^  and  abottt  ftfa 
miles  west  of  Gray's  laka. 

pealei  n.  8.  White.    (1880.) 

BulL  U.  8.  Geol.  and  Geogr.  Snr.  Terr.,  toI.  6,  No. 

1,  pp.  109-110.    Wash.,  1880.    C.  A.  White. 
Formation :  Jura-Trias  [Trlassio]. 
Location :  Southeastern  Idaho. 

?  pealei  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sar. 
Terr.,  pt  1,  pp.  109-110,  pL  88;,  fig.  4a.  Waah., 
1883.    G.  A.  White. 

Formation:  Trianlo. 

Location :  Locality  No.  L  Within  the  Hmit«  of 
Idaho,  about  sixty-flTe  miles  north  of  tha 
boundary  line  between  that  territory  and  Utah, 
about  eighteen  miles  west  of  the  boundary  line 
between  Idaho  and  Wy<uning,  and  about  flye 
milea  west  of  Gray*8  lake. 

?  BaperBtzictiis  n.  8.  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sor. 

Terr.,  pt.  1,  p.  144,  pU  87,  fig.  4a,  b,    Waah., 

1883.  0.  A.  White. 
Formation :  Juraaiic. 
Location  :  Head  of  Lincoln  Talley. 

(Enmiorotis  ?)  aaguBtanaia  n.  a. 

H.  &W.    (1877.) 
Bep.  GeoL  ExpL  Fortieth  Parallel,  toL  ^  pt  8, 
p.  888,  pi.  7,  figs.  14-16.    Waah.,  1877.    Hall  A 
Whitfield. 
Formation :  Jurassic. 
Location:  Shoahone  springs,  Augusta  mountains. 

— -  (Paeudomonotia?)  idahoenBi8n.8. 
White.    (1872.) 
Fifth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Bur.  Terr., 

pp.,  874-375.    Wash.,  1878.    F.  B.  Meek. 
Formation:  Jurassic. 
Location :  Lincoln  Talley,  near  Fort  Hall,  Idaho. 


(Poli)Gabb.    (1860.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  vol.  4,  8d  ear.  1868- 
1860,  p.  396.    Pbila.,  1858-1860.    W.  M.  Gabb. 
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Axiniwa — Continned. 

alta  n.  B.  Whitfield.    (1885.) 

Mon.  U.  S.  G«ol.  Sar.,  toI.  9,  p.  101,  pL  11,  llga. 

Sft-89.    WMh.,  188S.    S.  P.  Whitfield. 
Yormatioa :  GreUeeoui. 
Location :  0.  BnMrd*t  piti,   Walnfoitl ;  alio  at 

apper  Freahold,  Kew  Janey. 

hainiila  (Morton  sp. )  Gabb.    (1876. ) 

Proc  Acad.  Hat.  Sci.,  Phila.,  for  1876,  pp.  SIT- 
US.   PhUa.,  1S78.    W.  ILOabb. 
Jonnatioii:  Gretacooiu. 
Looation:  Oaorgia. 

holmesiana  n.  a.  White.    (1883.) 

Twelfth  Ann.  Bap.  U.  8.  Gaol,  and  Gaogr.  Bat, 
Terr.,  pt  1,  pp.  IMMiO,  pU  20,  flga.  So,  k  Waih., 
1883.    0.  A.  White. 

Tonnatton:  Cretaceous. 

Location:  Point  of  Socki  atation.  Bitter  oreek 
iralley,  Wyoming. 

-— -  mortoni  n.  a.  Conrad.    (1869.) 

Ahl  Jonr.  Gonoh.,  toI.  fi,  Phila.,  1860-1870,  p.4A, 

pi.  l,flg.  14.    Phila.,  1870.    T.  A.Gonrad. 
Tonnati<m:  Oretaceooa. 
Location:  Oroeiwicke,  New  Jersey. 

mortoni  (Con.)  Whitfield.    (1885.) 

MoDg.  U.  8.  GeoL  Snr.,  toI.  9,  pp.  09-101,  pL  U, 
flga.2S-25.    Wash.,  1886.    B.  P.  WhitfleUL 

Formation:  Cretaceons. 

Location:  Holmdel;  Walnford;  Manalapan;  George 
Hnnt*s  pits;  Grooswicks,  New  Jersey. 

—  rotnndata  n.  b.  Gabb.    (1860.) 

Jonr.  Acad.  Nat.  8ci.,  Phila.,  vol.  4,  2d  ser.,  1868- 
1860,  p.  88^  pU  68,  fig.  83.  Phila.,  1868-1860. 
W.  IL  Gahb. 

Formation:  Cretaceons. 

Location:  Snlhnla,  Alabama. 

aagittata  Gabb.    (1869. ) 

Qeol.  Bar.  Gel.,  Paleont.,  toI.  2,  p.  196.    Phila., 

1860.    W.  M.  Gabh. 
Formation:  Cretaceons. 
sagittata  (Gabb t)  White.    (1889.) 

BolL  U.  8.  Geol.  Snr.  No.  61,  p.  89.    Wash.,  1889. 

a  A.  White. 
Formation:  Cretaceons,  Yanconrer  gronp. 
Location:  Snda  Island. 

— —  sabauatralia  n.  b.  Gabb.    (1861.) 

Proc.  Acad.  Nat  8cL,  Phila.  for  1861,  p.  866. 

Phila.,  1862.    W.  ILGabb. 
FonnaUon:  Cretaceons. 
Location:  New  Jersey. 

aablmbrloata  (M.  db  H.)    Meek. 

(1876.) 
Bep.  U.  8.  GeoL  8nr.  Terr.,  toI.  9,  pp.  96-96,  pL 

28,flgs.l4a^    Wash.,  1876.    V.  B.  Meek. 
Formation:  Cretaceons. 
Location:  Heart  river. 

veatchli  n.  b.  Gabb.    (1864.) 

Geol.  Snr.  Oal.,  Paleont.,  toI.  1,  p.  107,  pi.  26,  flgi. 
183,183a.    Phila.,  1864.    W.  M.  Gabb. 

Formation:  Grstaceons. 

Location:  Tnscan  springs,  Tehama  oonnty;  Texas 
Flat,  Placer  oonnty;  Fenced  ranch,  Butte 
eoonty;  Cow  creek,  Shasto  connty;  Oiestimba 
o^kon,  Btantalaoa  oonnty;  San  Diego,  California. 


AalnaBa^Continaed. 

▼eatohii  (Gabb)  Whiteaves. 

(1874.) 
Geol.  Snr.  Canada,  Bep.  Prog,  for  1873-1874,  p. 

262.  Montraal,  1874.    J.  F.  WhiteaTes. 
l^Kmation:  Oretaeeons. 

Looation:  Coast,  a  little  wwt  of  Northwest  pnj, 
TanoonTer  island. 

▼eatohii  (Gabb)    WhiteaveB. 

(1879.) 

Gaol.  Snr.  Can.:  Msa.  Foes.,  toI.  1,  pL  I;  p.  16S. 
Montreal,  1879.    J.  F.  WhiteaTse. 

Formation:  Cretaceons. 

Location:  Northwest  side  of  Hornby  island; 
BInnden  point;  Northwest  bay;  entrance  to 
Departure  bay,  Yanconyer  island;  Sncia  islands. 

▼eatohii  (Gabb)  Yar.  Whiteavee. 

(1874.) 

Gaol.  8ar.  Csnada,  Bep.  Prog,  for  1873-1874,  pi 

ML    Montreal,  1874.    J.  F.  WhiteaTes. 
Formation:  Cretaceons. 
Location:  Northwest  bay,  YanconTor  Island. 

— —  wyomingeneia  n.  s.  Meek.     (1877.) 
Bep.  GeoL  Bxpl.  Fortieth  Parallel,  toI.  4,  pt.  1, 

pp.  149-160,  iigi.  2,  Sk  text.    Wash.,  1877.    F. 

B.Meek. 
Formation:  Cretaceons. 
Location:  East  side  of  Cooper  creek,  near  Old 

Stage  station;  Laramie  Plains,  Wyoming. 

(Iiimopsiat)  aagittata  n.  b.  Gabb. 

(1864.) 

GeoL  Snr.  CeL,  Paleont,  toL  1,  pp.  197-198.  pL 
81,  flgi.  267-267a.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Looation:  Near  Fort  TctJon;  Martinea,  California. 

sp.  undet.  Whiteaves.    (1874.) 

Geol.  Snr.  Canada:  Bep.  Prog,  for  1878-1874,  pb 

266.    Montreal,  1874.    J.  F.  WhiteaTeik 
Formation:  Cretaceons. 
Location:  Gabriola  island. 

1    WhiteaveB.    (1874.) 

GeoL  Snr.  Canada,  Bep.  Pxog.  for  1878-1874,  pi 

263.  Montreal,  1874.    J.  F.  WhiteaTes. 
Formation:  Cretaceons. 

Location:  Nanaimo  river,  YanconTer  Island,  two 
and  one^narter  and  two  and  one^iaif  miles  apb 

BaouUteSi  (Lam.)  Say.     (1820.) 

Am.  Jonr.  Sci.,  1st  ser.,  toL  2,  p.40,NewHaTea, 
1820.    Thomas  flay. 

(Lam.)  Meek.    (1876.) 

Bep.     U.  S.  GeoL  Snr.   Terr.,   toI.  9,    p. 
Wash.,  1876.    F.  B.  Meek. 

-— »  annulatua  n.  b.  Conrad.    (1855.) 

Proc.  Acad.  Nat.  ScL,  Phila.,  for  1854, 1866,  p. 

Phila.,  1866.    T.  A.  Conrad. 
Formation:  Cretaceons. 
Location:  Dallas  connty  [Texas]. 

'-.—  asper  n.  b.  Morton.    (1880.) 

Am.  Jour.  ScL,  1st  ser.,  vol.  23,  p.  291,  New  HaTan, 

1833.    8.  O.  Morton. 
Formation:  [Cretaceons]. 
Location:  Alabama. 
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Baculites— Oontiiiued. 

aaper  Horton.    (1834.) 

Synop.  Org.  Bom.  Grst  Gr.  U.  S.,  pp.  48,  4A,  pL 
l,flgB.  ia,U;pL18,flg.2.    FhllA.,  1834.    8.0. 
Morton. 
Formation:  OretMeoiu. 
Location:  Gahawba  and  Pnlrie  Bluli;  AUbtfna. 

asper  (Morton)  Boomer.    (1848.) 

Tezaa.  p.  416,  Bonn,  184A.    1*. 


Formation:  Orttaoeona. 

Location:  Waterfall  near  Hew  Brannfela,  Tex. 

—  aaper  (Mort.)  Roemer.    (1852.) 

Kreide.   Ton  Tezaa,  p.    30,    Taf.  2,   flge.2a^ 

Bonn,  UftS.    F.  Boemer. 
Formation:  Oretaoeone. 
Location:  WaterftJl  of  the  Onadalnpe  below  New 

Brannfela,  Tex. 

-  aaper  (Mortont)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  8ar.,  Terr.,  toI.  9,  pp.  404,  406, 
pL  89,  iigfl.  10a,  <<•    Waeh.,  1676.    F.  B.  Meek. 
Formation:  Oretaoeona. 
Location:  Near  &e  month  of  Jndlth  Biver,  Mon- 


—  aaper  (Mort. )  Whiteayee.    (1885.) 

GeoL  and  Nat.  Hiit  Sor.  Oan.;  Cont.  Can. 
Fftleont.,  Tol.  1,  pt  1,  p.  82.  Montreal,  1886. 
J.  F.  WhiteaTea. 

Formation:  Oretaoeona. 

Location:  Bocky  8pring  Bidge,  near  MacLeod 
Benton  trail;  west  flank  of  Weet  Bntte,  Mon- 
tana, bat  close  to  the  forty-ninth  paralleL 

—  ancepa  (Lam.)  Boemer.    (1849.) 

Toxae,  p.  416,  Bonn,  1848.    F.  Boemer. 

Formation:  Oretaceons. 

Location:  Waterfall  near  New  Brannfeli,  Tex. 

—  ancepa  (Lam. )  Boemer.    ( 1852. ) 

Kreide.  Ton  Texan,  pp.  36, 87,  Taf.  2,  Age.  So-y, 
Bonn,  1862.    F.  Boemer. 

Formation:  Cretaceons. 

L(H»tion:  Waterfall  of  Gnadalnpe  below  New 
Brannfele  and  at  the  croseing  of  the  Oibolo 
between  New  Braunfela  and  San  Antonio,  Tex. 

—  ancepa  ( Lam . )  Gabb.    ( 1861. ) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1861,  pp.  396, 396. 

Phila.,1862.    Wm.M.Gabb. 
Fbrmation:  Cretaceona. 

—  ancepa  ^ar.  obtaansi  n.  var.  Meek. 

(1876.) 

Bep.  U.  S.  Geol.  Snr.  Terr.,  toI.  9,  pp.  406-408, 
figs.  57-60,  p.  406.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Deer  creek,  on  the  North  Platte  [Ne- 
braska]. 

—  ancepa  var.  obtnaiiB  Meek.    (1876.) 

Bep.  Expl.  Sxped.,  Santa  Fe,  New  Mexico,  to 
junction  of  Grand  and  Green  riTers,  pp.  130-132, 
pl.2,flgs.la-k    Wash.,  1876.    F.B.Meek. 

Formation:  Oretaceons. 

Location:  Bio  da  la  Plata  [Colorado]. 

—  baonloa  n.  e.  M.  <&  H.    (1861.) 

Proo.  Acad.  Nat.  Sci.,  Phlla.,  for  1861,  p.  446. 

Phlla.,  1862.    Meek  A  Hayden. 
Formation:  Oretaceons. 
Location:  Deer  creek,  a  tributary  of  the  north 

biaach  of  Platte  riTer,  Nebraska. 


Baonlltea— Continaed. 

caxlnataa  n.  s.  Morton.    (1834.) 

fliynop.  Org.  Bern.  Orot  Or.  U.  8.,  p.  44,pl.U, 
ilg.l.    Phila.,  1834.    8.  O.Morton. 

Formation:  Oretaceons. 

Location :  Prairie  Bluff,  Alabama. 

Baoiilite[a]  obiooenaia    n.    8.    Trask. 
(1856.) 

Proo.  Gal.  Acad.  Nat  8cL,  Tol.  1,  lated.,  pp.  86, 86, 
pi.  2,  flgs.  2  and  2a.  8aa  FraooiMO,  1864-1867. 
J.B.Trask. 

Formation:  Upper  Eocene.    fOretaoeooa]. 

Location:  Ohioo  Greek,  OalUbmia. 

Baculitea    ohiooensia    (Trask)    Qabb. 
(1864.) 
Geol.  Snr.  Oal.  Paleont.,  toI.  1,  pp.  80,  81,  pi.  17, 

flgs.  27, 27a;  pi.  14,  figs.  27b,  29, 29a.  Phila.,  1864. 

W.M.Gabb. 
Formation:  Oetaceons  (DIt.  A). 
Location:   Ohico  crs^;   Pence*8   nach,    Bntte 

county;   Cottonwood   creek,    Bhaata   county; 

Orestimbo  cafion,  Stanislans  county;  in  dAbrli 

at  Point  Loma,  near  San  Diego  (?)  and  near 

Martinez,  OaL 

chiooenala  (Traskt)  Meek.    (1876.) 

BnlL  T7. 8.  Geol.  and  Geogr.  8ur.  Terr.,  toI.  2,  N*. 

4,  pp.  364, 366,  pi.  4,  flgt.  2,  2a^     Wash,,  18NL 

F.  B.  Meek. 
Fcmnation:  Oretaoeona. 
Location:  Snda  islands. 

chicoenaia   (Trask.)      Whiteavee. 

(1879.) 

Geol.  Sur.  Can.  Mes.   Foes.,  toI.  1,  pt  2,  p.  114 

Montreal,  1879.    J.  F.  WhiteaTei. 
Formation:  Oretaceons. 
Location:   Southwest  side  of  Denman   idand; 

Sucia  islands;  below  Dodd  narrows,  YanoouTV 

island. 

chicoenaia  (Trask)  White.    (1889.) 

Ball.  U.  8.  Geol.  Sur.,  No.  61,  p.  49.  Wash.,  1888. 

0.  A.  White. 
Formation:  Cretaceous. 
Location :  Sucia  and  Sheep  Jack  islands. 

columna  n.  s.  Morton.    (1834.) 

Synop.  Org.  Bern.  Oret.  Gr.  U.  8.,  p.  44,  pL  19^ 

fig.  8.    Phila.,  1834.    S.G.Morton. 
Formation :  Cretaceous. 
Location  :  Prairie  Bluff,  Alabama. 

— —  compreaaa  n.  8.  Say.    (1820.) 

Am.  Jour.  Sci.,  Ist  ser.,  toL  2,  i^.  41-42.  Saw 

Haven,  1820.    Thomas  Say. 
Formation :  [Cretaceous.] 
Location  :  Missouri  river,  from  White  river  to  the 

Mandans. 

compreaaa  (Say)  Morton.    (1833.) 

Am.  Jour.  Sci.,  1st  ser.,  vol.  23,  p.  291  (pi.  9,  fig.  1, 

[vol.  24]).    New  Haven,  1833.    S.  G.  Morton. 
Formation :  [Cretaceous.] 
Location:  Great  Bend  of  the  Missouri  river. 

compreeaua  (Say)  Morton.    (1833.) 

Am.  Jour.  Sci.,  1st  ser.,  vol.  24,  pi.  9,  fig.  L   New 

Haven,  1833.    S.  G.  Morton. 
[Described  in  vol.  28.] 
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Baonlites— Cont  inoed . 

-— —  oompreBBUB  (Say)  Morton.    (1884.) 

Syuop.  Org.  Bern.  Crat  Or.  U.  S.,  p.  43,  pi.  9,  fig. 

L    Phlla.,  1884.    8.  G.  Morton. 
Tonuation:  CreUoeoiM. 
Locatioii:  HiBK>ari  rlyer,  betwMB  White  rlrer 

•nd  the  MandAn  Mttiements. 

compreBBTiB  (Say)  Morton.    (1841.) 

Jour.  Acad.  Nat.  ScL,  Phila.,  toL  8, 1st.  ler.,  1839- 
184i,p.  UL    Phila.,  1839-1842.    &G.  Morton. 

FMmatioin:  Cretaoeou. 

Location:  Great  Bend  of  the  MlHonii  ilTtr.  (Lai 
43^40' K.) 

—  oompreBSUB  (Say)  H.  A,  M.    (1854.) 

Mem.  Am.  Acad.  Arta  and  Set.,  toI.  ((,  b.  ■.,  ppi. 
400-402,  pi.  5,  fl8t2,  a,  ft,  pi.  ft,  flgi.8, ».  Omb- 
Ividge  and  Boston.    Hall  ft  Meek. 

Tonoation:  Gretaoeona 

Location:  Sage  creek  and  Great  Bendof  MJ«onri 
ziTsr,  etc. 

-^  compTeBBaB  (Say)  Meek.    (1876.) 

Bep.  V.  &  GeoL  Bar.  Terr.,  toL  9,  pp.  400-104,  pL 
SO,  llga.  3a-«;  flgi.  66,  M,  pu  408.  Waeh.,  1878. 
F.B.Meek. 

Tonnatlon :  Oretaceona 

Loeatlon:  Upper  Miaonri  rirer,  at  or  near  the 
Great  Bend;  on  Sage  creek;  on  OhejennertTer; 
Milk  rlTer. 


— compreBBUB  (Say)WhiteaYe8.  (1885.) 

GeoL  and  Nat.  Hist  Bar.  Can.;  Oont.  Can.  Pale- 
ont.,  Tol.  1,  pt  1,  pp.  49,60.  Montreal,  1886. 
J.F.WhiteaTCS, 

Fonnation :  Oretaceoni. 

Location:  Greek  twelTe  milee  eaet  of  White  Mnd 
xiTer  (or  Frenchman's  creek)  and  White  Mnd 
riTer  near  the  49th  parallel;  also,  east  branch 
of  the  Poplar  river,  on  the  49th  parallel;  elbow 
of  sonth  Saskatchewan;  Bow  river,  between 
Horseshoe  bend,  and  Belly  river,  five  miles 
■bove  Goal  Banks;  St  Mary  river,  west  of  Mao 
Leod-Benton  trail;  Belly  river,  twenty-two 
miles  and  a  half  above  the  month  of  the  Water- 
ton;  Milk  Biver  ridge  and  Bed  Deer  river, 
above  ooflsing  of  Lord  Lome  trail;  Boss  creek, 
near  Irvine  station,  on  the  Oanadian  Pacific 
nilway;  Bnll  Ponnd  oreek,  section  3  and  16, 
township  26,  range  14,  west  of  4th  principal 
meridian;  Battle  river,  township  38,  between 
noiges  12  and  13;  Berry  creek,  township  26, 
nogelJI,  Canada. 

—    compreBBOB    (Say)     Whiteaves. 

(1889.) 

QeoL  and  Nat.  Hist  Snr.  Can.;  Cont  Can. 
FlUeont,  voL  1,  pt  2,  pu  182.  Montreal,  1889. 
J.  F.  Whiteaves. 

Fonnation:  Cretaceons. 

Location:  "The  Nose,"  township  37,  range  8, 
west  of  the  4th  principal  meridian,  and  Nose 
creek,  township  37,  range  9,  west  of  the  Nune 
meridian ;  North  Saskatchewan,  near  month 
of  Moose  Hill  creek ;  same  river  in  township 
66,  range  6,  west  of  the  4th  principal  meridian ; 
moath  of  Yermillon  river,  in  township  68, 
range  8,  west  of  the  4th  principal  meridian ; 
North  Saskatchewan  river,  township  64,  range 
t,  west  of  4th  meridian.  Northwest  Territory. 


Baculitea — Continued. 

oompreBBUB  ( Say )  Brown.    ( 1891. ) 

Proo.  Acad.  Nat  Sd.  Phila.  [vol.43],  pp.  159, 160^ 

figs.  1-6.    Phila.,  1891.    A.  P.  Brown. 
Formation:  Cretaceons. 
Location:  Yicinity  of  Dead  wood,  &  Dak. 

fimjaai  (Lam.)  Credner.    (1870.) 

ZeitKh.  Denteeh.  Geol.  Gea,  Band  22,  p.  940.  B«w 

Un,  1870.    H.  Credner. 
Formation:  Cretaceons. 
Location:  Mullica  Hill,  New  Jttmj. 

gracillB  n .  8.  Shnmard.    (1859. ) 

Trans.  Acad.  Sd.,  St  Lonls,  vol.  1, 1866-1860,  p. 

696.    St  Lonis,  1866-1800.    B.F.  Shnmard. 
Fonnation:  Cretaceons. 
Location :  Shawnee  creek,  Grayson  County,  Texas. 

grandia  n.  a.  H.  A  M.    (1854.) 

Mem.  Am.  Acad.  Arts  and  Scl.,  vol.  5  n.  s.,  pp, 
402-404,  pi.  7,  figs.  1,2;  pi.  8,  figs.  1,2;  pi.  6,  fig. 
10.  Cambridge  and  Boston,  1856.  Hall  A 
Meek. 

Formation :  Cretaoeona 

Location:  Manvaises  Terres,  head  of  Bear  creak. 

grandlB  (H.  A  M.)  Meek.    (1876.) 

Bep.  U.S. Geol. Bar.  Terr.,  vol.  9,  pp.  398-400,  pt 
88,  figs,  la,  ft ;  figs.  63,  64,  p.  809.  Wash.,  1876. 
F.  B.  Meek. 

Fonnation:  Cretaoeonsi 

Location:  Cheyenne  Biver,  near  the  Black  hills^ 

[8.1  Dakota. 

^—  grandia    (H.    A,  M.)   Whiteaves. 

(1885.) 
Geol.   and  Nat    Hist.   Snr.  Can.;   Cont   Can. 

Paleont.,  vol.  1,  pt.  1,  pp.  60, 51.    Montreal,  1886. 

J.  F.  Whiteaves. 
Formation:  Cretaceons. 
Location:  East  totk  of  Milk  river.  In  drift  bowl^ 

ers,  Canada. 

— —  grandia  (H.   A    M.)   Whiteaves. 
(1889.) 

Geol.   and  Nat   Hist   Snr.    Can.;  Cont    Can. 

Paleont,  vol.  1,  pt  2,  p.  182.    Montreal,  1889. 

J.  F.  Whiteaves. 
Formation:  Cretaceons. 
Location:  Sounding  Creek,  township  30,  range  8, 

west  of  the  4th  principal  meridian,  Northwest 

Territory. 

inomatuB  n.  s.  Meek.    (1861.) 

Froc.  Acad.  Nat  Sd.,  Phila.,  for  1861,  p.  216. 

Phila.,  1862.    F.B.Meek. 
Formation:  Cretaceons. 
Location:  Sucia  island,  Gnlf  of  Georgia. 

labyrlnthicna  n.  s.  Morton.    (1834.) 

Synop.  Org.  Bem.  Cret  Gr.U.S.,  p.44,pL  13^  fig. 

10.    Phila.,  1834.    B. G.Morton. 
Formation:  Cretaceons. 
Location:  Prairie  Blnff,  Alabama. 

labyilnthiouB    (Morton)     Gabb. 

(1861.) 

Proc.  Acad.  Nat  ScL,  Phila.,  for  1861,  pp.  804^ 

896.    Phila,  1862.    Wm.  M.  Gabb. 
Formation:  Cretaceons. 
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Baoiillte»— Oontinaed. 

—  oooldentalia  n.  s.  Meek.    (1861.) 
Proe.  Acad.  Nat.  8ci.,  Phila.,  for  18«1,  pp.  Sl^ 

817.    Phila.,  1868.    F.  R  Meek. 
Formation:  Oretaceoui. 
IfOcatioii:  Komooka,  eaatera  dionof  Ya&eoiiTer 

island. 

ooddentalis  (Meek)  (Hbb.    (1869.) 

Geol.  Snr.  Oal.,  Faleont,  vol.  8,  p.  14ft.    PUla., 

1869.    W.  M.  Gabb. 
Formation:  Oretaceom. 
Location:  YanoonTer  island. 

ocddentallB  Meek.    ( 1876. ) 

Bnll.  V.  8.  Geol.  and  Geogr.  8nr.  Terr.,  toL  8, 
No.  4,  pp.  866-867,  pL  4,  flgt.  1,  la,  b.  Wadi., 
1876.    F.  B.  Meek. 

Formation:  Oretaoeou. 

Location:  Sucia  ialand. 

ocoidentaliB     (Meek)    Whiteayes. 

(1879.) 

GeoL  Snr.  Qan.;  Mee.  Fom.,  roiL  1,  pt  8,  p.  115. 

Montreal,  1870.    J.  F.  WhiteaTei. 
Formation:  Oretaoeooa. 
Location:  Northwest  aide  of  Hornby  laland. 

OYBta  n.  B«  Say.    (1820.) 

Am.  Joor.  8cL,  1st  ser.,  toL  8,  pu  4L    New 

HaTen,  1820.    Thomas  Say. 
Formation:  [Oretaceons.] 
Location:  Nerersink  hiUs^  Monmouth  oonn^, 
New  Jecsej. 

ovata  (Say)  Morton.    (1828.) 

Jonr.  Acad.  Nat.  BcL,  Phila.,  toL  6, 1st  ser.,  1887- 
1881,  pp.  89-80,  pL  6,  flg.  6L  Phlla.,  1887-1881. 
S.  O.  Morton. 

Formation:  Cretaeeoos. 

Location:  Sandy  Hook  bay,  New  Jerafy. 

ovatUB  (Say)  Morton.    (1830.> 

Jonr.  Acad.  Nat.  Sci.,  Phila.,  rol.  6,  Ist  ser.,  1887- 
1831,  p.  196,  pi.  6,  figs.  6-6,  and  pL  8,  flga.  6-«. 
Phila..  1827-1831.    8.  G.  Morton. 

Formation:  Cretaoeonai 

(No  pi.  8  in  the  vol.) 

oirataB  (Say)  Morton.    (1830.) 

Am.  Jonr.  Sci.,  1st  ser.,  toL  17,  p.  880.  New 
Haren,  1830.    S.  O.  Morton. 

Fonnation:  [Gretaoeons.] 

Location:  Bine  marls  of  Monmouth  and  Burling- 
ton counties,  in  New  Jersey,  and  at  the  deep 
out  of  the  Ohesapeake  and  Delaware  canaL 

oratna  (Say)  Morton.    (1830.) 

Am.  Jour,  floi.,  1st  ser.,  vol.  38,  pi.  1,  figs.  6-.8. 
New  HaTen,  1830.    8.  G.  Morton. 

ovatua  (Say)  Morton.    (1834.) 

Synop.  Org.  Bem.  Gret.  Gr.  U.  8.,  pp.  42, 48,  pLl, 

flgs.  6-8.    Phila.,  1834.    S.  G.  Morton. 
Formation :  Cretaceous. 
Location :  New  Jeney,  Delaware,  Alabama. 

ovatna  (Say)  Maroon.    (1853.) 

GeoL  Map  of  the  V.  S.  and  British  ProTincea  of 
N.  A.,  p.  46,  pL  7,  fig.  6.  Boston,  1853.  Jules 
Marcou. 

Formation :  Oretaoeous. 

Laeation :  New  Jersey,  Delaware,  Alabama,  and 
TezaiL 


Baonlitea — Continued. 

ovatua  (Say)  H.  ^  M.    (1854.) 

Mem.  Am.  Acad.  Arts  and  Sci.,  toL  6,  n.  a.  pp. 
399, 400,  pi.  6,  flga.  lo-e;  pL6,  figs.  1-7.  Gasa- 
bridge  and  Boston,  1866.    Hall  A  Meak. 

Formation :  Cntaoeoms. 

Location :  Great  Bend  of  the  Missouri  and  Yarlow 
other  localltiea  on  that  riTer,  between  Fort 
Pierre  and  the  month  of  Big  Sioux  riTer. 

ovatna?  (Say)  Meek.    (1858.) 

Trans.  Albany  Inst,  toL  4,  ppw  48,  40.    ABiaay, 

1868-1864.    F.&Meek. 
Formation:  Cretaceous. 
Location :  Nanaimo,  TancouTer  island. 

ovatna  (Say)  White.    (1875.) 

Bep.  Geogr.  and  GeoL  Bzpl.  and  Sur.  west  of 
lOOUi  meridian,  toI.4,  pt  1,  pp.  190,  800,  pL  18^ 
flgs.  4a-o;  6a^    Wash.,  1876.    0.  A.  White. 

Formation :  Oretaoeous. 

Location :  Southeast  of  Paria,  Utah. 

ovatna  (Say)  Meek.    (1876.) 

Bep.  n.  8.  G«o].  Sur.  Terr.,  vol.  9,  pp.  894-897,  pL 
80,  flga.  2o^  la,  6,  and  flgs.  61,  62,  p.  897. 
Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location :  Great  Bend  of  the  Missouri  balow  Fbrt 
Pierre,  Sage  creek,  and  Cheyenne  riyer,  and 
near  the  eastern  base  of  the  Black  hllta,  all  In 
8.  Dakota.  Along  the  Missouri,  between  Fort 
Benton  and  Fort  Union,  and  on  the  Yeltow- 
stone  river,  in  Montana,  as  well  as  at  many 
localities  along  the  eastern  base  of  the  Bocky 
mountains  and  elaewhere  in  Colorado. 

ovatna  (Say)  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Bar. 

Terr.,  p.  806.    Wash.,  1879.    0.  A.  ¥rhita. 
Formation :  Cretaoeoua. 
Location :  Sage  creek,  Colorado. 

ovatua  (Say)  White.    (1879.) 

Eleventh  'Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 
Terr.,  pp.  186, 186.    Wash.,  1879.    a  A.  Whtta. 
Fonnation :  Cretaceous. 
Location :  Foatil  ridge,  Colorado. 

ovatna  (Say)  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  8.  GeoL  andGeogc.  8ar. 

Terr.,  p.  197.    Wash.,  1879.    a  A.  Whita. 
Formation :  Cretaoeoua. 
Location :  Bear  creek,  near  Morrison,  OoL 

ovatna  (Say)  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Snr. 

Terr.,  p.  226.    Wash.,  1879.    0.  A.  White. 
Formation :  Cretaceous. 
Location:   Near  White  Blvar  Indian    agency, 

Colorado. 

ovatna  (Sayf)  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Sw. 

Terr.,  p.  288.    Wash.,  1878L    a  A.  Whlta. 
Formation:  Cretaoeoosi 
Location :  Coalville,  Utah. 

ovatua  (Say)  Stanton.    (1887.) 

Proc.  Colorado  Sci.  Soc,  vol.  2,  pt  8,  for  1877,  p, 
186.    [Denver,  1888.]    T.  W.  Stanton. 

Formation :  Cretaceous. 

Location :  About  flve  nilsa  nortti  o(  ^**^Mbi^ 
OoL 
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Bacnlites — Con  tinned. 

ovatus  (Say)  Whiteaves.    (1889.) 

G«ol.  and  Nat.  Hitt.  Sor.  Can.;  Oont.  Oan.  Pa* 
laont,  TOL  1,  pt  2,  pp.  181,182.  1[OBtrMl,1889. 
J.  F.  WhiteaTM. 

FonaatloD :  Oretaoeom. 

Location :  Ghoat  rlrer,  towmhip  25,  rang*  6  w«at  of 
tb«  fifth  principal  meridian;  North  Saikatcho- 
wan  rirar,  near  month  of  Moom  Hill  creek; 
alBO,  on  the  same  river,  in  township  M,  range 
8,  and  in  township  66,  range  6,  in  each  caae 
weet  of  the  fourth  principal  meridian;  month 
of  Yennilion  riTer,  in  township  6i,  nnge  8, 
west  of  the  same  meridian.  Northwest  Teiri- 
tory. 

spillmanl  n.  8.  Conrad.    (1858.) 

Jour.  Acad.  Nat.  Sd.,  Phila. ,  toL  3,  2d  ser.,  186ft- 
1868,  p.  835,  pL  86,  fig.  24.  Fhlla.,  1866-1868. 
T.  A.  Conrad. 

Formation :  Gretaceona. 

Iiooation :  Owl  creek,  three  mllee  north  of  the 
town  of  Bipley,  Miss. 

—  tippaenalB  n.  8.  Conrad.    (1858.) 

Jonr.  Acad.  Nat  8ci.,  Fhila.,  toI.  3,  2d  ser.,  1855- 
1858,  p.  334,  pL  86,  flg.  27.  Phila.,  1866-1858. 
T.  A.  Conrad. 

Formation :  Cretaceooa. 

Location:  Owl  creek,  three  miles  north  of  tta 
town  of  Ripley,  Mies. 

^— ap.  imdet.    Txoost.    (1840.) 

Mlh  Ami.  Bep.  Tennessee  p.  68.    NadiTlUa, 

1840L    O.  Troost. 
Ibrmation:  Oretaoeons. 
Location:  McNaiiy  ooonly,  Tennesna. 

sp.  undet.  Gabb.    (1864.) 

Oeol.  Sar.  OaL,  Fftleont,  ^1. 1,  p.  81,  pi.  17,  tg/t. 

28,28a;   pi.  14,  flg.  28t.    Phila.,  1864.    W.M. 

Gabb. 
Formation:  Oretaceooa. 
Location:  Yanconver  island. 

—  ap.  nndat.  Whiteaves.    (1874.) 

Oeol.  8nr.  Canada;  Bep.  Prog,  for  1873-1874,  p. 

164.    Montreal,  1874.    J.  F.  WhltoaTes. 
FDnnation:  Cretaceous. 
Location:  Below  Dodd  Narrows. 

Balanua    peregrinua    n.    a.    Morton. 

(1838.) 
Am.  Joor.  Sd.,  1st  ser.,  toL  94,  p.  181,  pL  10,  flg. 

6u    New  Haven,  1883.    8.  G.  Morton. 
Fotmation:  Oretaoeous.    [Tertiary.] 
Location :  Southern  states. 

peregrinna  Morton.    (1834.) 

QTBOpc  Org.  Bern.  Oret  Or.  U.  S.,p.  72,  pL  10^  flg. 

6.    Phila.,  1834.    8.  O.  Morton. 
Formation:  Cretaceous.    [Tertiary.] 
Location:  South  Carolina. 

Barbatia  (Gray)  (typical)  Meek.    (1876.) 

Bep.  U.  8.  Oeol.  8ur.  Terr.,  toI.  9,  p.  77.  Wash., 
1876.    F.  B.  Meek. 

— —  barbatula  n.  b.  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Oeogr.  Sur., 
Terr.,  part  1,  p.  19,  pi.  11,  flg.  6a.  Wash.,1888. 
C.  A.  White. 

Formation:  Cretaceoos. 

Location:  Cimarron,  New  Mexico. 


Barbatia — Continned. 

coalviUenaia  White.    (1879.) 

SloTenth  Ann.  Bep.  U.  8.  Oeol.  and  Qeogr. 
Terr.,  p.  235,  Wash.,  1879.    0.  A.  WMte. 
Formation:  Orstaoeons. 
Location:  Ooalrille,  Utah. 

ooalvlUenala  White.    (1879. ) 

Elerenth  Ann.  Bep.  U.  8.  Oeol.  and  Oeogr. 
Terr.,  p.  248.    Wash.,  1879.    0.  A.  White. 
Formation:  Cretaoeovs. 
Location:  Bear  BiTer  ralley,  Wyoming. 

ooalviUenala  White.    (1879.) 

XleTenth  Ann.  Bep.  tJ.  8.  Oeol.  and  Oeogr.  Suz. 

Terr.,  pp.  286,287,  pi.  6,  figs.  2a,  &.    Wash., 

1879.    a  A.  White. 
Formation:  Cretaceous. 
Location:  Coalville,  Utah. 

(Plaglarca)  oarolinenaia  n.  a.  Con- 
rad.   (1875.) 
Bep.  OmI.  Sur.  N.  Carolina,  vol.  1.  Baleigh,18». 
W.  C.  Kerr,  App.  A,  p.  4,  pL  1,  flg.  11.    T.  A. 
Conrad. 
Formation:  Cretaceous. 

Location:  Snow  Hill,  Oreene  eounly.  North 
Carolina. 

(Polynema)  lintea  n.  a.  Conrad. 

(1876) 

Bep.  OeoL  Sur.  N.  Carolina,  toL  1.  Baleigh,181Ib 
W.  C.  Kerr,  App.  A,  p.  4,  pL  1,  flg.  IS.  T.  A. 
Conrad. 

Formation:  Cretaceous. 

Location:  Snow  Hill,  Oreeno  eonn^,  Nortih 
Carolina. 

(Polynenia?)    parallela    Meek. 

(1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  80-81,  pL  % 

flg.  la    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Twelre  miles  southwest  of 


Baxloata  (subgen.  Baf.)  Meek.    (1876.) 

Bep.  U.  8.  GeoL  Sur.  Terr.,  toL  9,  p.  OS.  Wadh., 
1876.    F.  B.  Meek. 

Baroda  (Stoliozka)  Conrad.    (1879.) 

Bep.  Oeol.  Sur.  N.  Carolina,  toL  L  BaM^ 
1875.  W.  C.  Kerr,  App.  A,  p.  8.  T.  A.  Con- 
rad. 

oarolinenaia  n.  a.  Conrad.    (1876. ) 

Bep.  Oeol.  Sur.  N.  OaroUna,  toL  1.  Baleigfa, 
1875.  W.  C.  Kerr,  App.  A,  pp.  8,  9,  pL  8,  flg. 
10.    T.  A.  Conrad. 

Formation:  Cretaceous. 

Location :  Snow  Hill,  Oreene  oovnty,  NorUi 
Carolina. 

aabelliptioa  n.  s.  White.    (1879.) 

EleTenth  Ann.  Bep.  U.  8.  OeoL  and  Oeogr.  Sur. 

Terr.,  pp.  294,  295,  pU  10,  flgs.  4a-<2.    Wash., 

1879.    C.  A.  White. 
Formation  I  Cretaceous. 
Looktion  :  Mouth  of  th«  Saint  Trains,  northern 

Colorado. 
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Baroda — Continned. 

^^  wyominseiiBlB    (Meek.)     WUie. 

(1879.) 
SlereDth  Ana.  B«p.  U.  8.  6«ol.  and  Qtogr.  Sor. 

Terr.,  pp.  283,  294,  pi.  10,  llffL  8a»  k    WMh^ 

1879.    0.  A.  White. 
Foznuttion :  Cr»tac«oaa. 
Location :  Month  of  Dear  creek,  on  Hoith  TlaMe, 

Wyoming. 

Bathyomphalna  (sub.  gen.  Ag.)    Meek. 
(187a) 

Bep.  U.  8.  GaoL  8ar.  Tarr.,  toL  9,  p.  6S0.   Wadi., 
Ure.    T.  RMeak. 

BatlJMM  (Gny)  White.    (1889.) 

BnlL  U.  B.  Geol.  Snr.,  No.  61,  p.  00.   WMb.,  1889. 
a  A.  White. 

dubia  n.  e.  White.    (1889.) 

BslL  U.  8.  OaoL  8ar.,No.  61«  p.  81,  pL  11«  801. 

landl    Waah.,  1889.    0.  A.  White. 
Tonnation :  Creteceona. 
Location :  Newcaatia  and  Wilkawn.  Waahington. 

—  iwwbarryl  n.  8.  White.    (1889.) 

Boll.  U.  &  Qw}l,  8nr.,  No.  61,  p.  00,  pL  0, 8ffL  1-8L 

Waah.,  1888.    0.  A.  White. 
Tormation:  Oreteoeona. 
Location :  Carbonado,  Wilkeaon  (Tlatti  craak), 

and  Nawcaatla,  Waahington. 

Beaiimontia(£dwardBd[;Haime.)  White. 
(1880.) 

BnlL  U.  8.  Gaol,  and  Gaogr.  Snr.  Tacr.,  iroL  6, 


No.  2,  p.  821.    Waah.,  1880.    a  A.  White. 

?  aoUtarla  n.  8.  White.    (1880.) 

Bnll.  U.  8.  GaoL  and  Geogr.  Snr.  Terr.,  toL  A» 
No.  2,  p.  281.  Waah.  1880.    0.  A.  White. 

formation:  Orataoeona. 

Location:  Foaiil  creek,  aiztean  milea  weat  of 
Greely  and  aix  milee  aonth  of  Fort  Collins,  Col- 
orado. 

?  soUtarla  White.    (1883. ) 

Twelfth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Terr., 
part  1,  p.  8,  pi.  12,  flga.  lia^  Waah.,  1883. 
C.  A.  White. 

Formation:  Cretaceona. 

Location:  Northern  Colorado. 

Bela  (Leaoh)  Gabb.    (1869.) 

Geol.  Bar.  Cal.  Paleont.,  toI.  2,  p.  162.  Phila., 
1869.    W.  M.Gabb. 

dathrata  n.  8.  Oabb.    (1869.) 

Geol.   Snr.   CaL  Paleont.,  vol.  2,  pp.  162,  163) 

pi.  26,flg.  31.    Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaceona. 
Location:  Martinez,  California. 

BelemnlteUa  (d'Orb.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Snr.  Terr.,  vol.  0,  pp.  601-603. 
Wash.,  1876.    F.  B.  Meek. 

•-— »  amarloana  (Mort. )  Emmons.   (1858.) 

Rep.  N.  Carolina  Geol.  Snr.,  p.  246,  fig.  101. 

Balaigh,  1868.    K.  Xmmona. 
Formation:  Cretaceous. 
Location:  Black  rock  and  Bocky  point.  North 

Carolina. 


Belsmnltella— -Continued. 

?  bidteaa  n.  e.  M.  ^  H.    (1866.) 

Froc.  Acad.  Nat.  8eL,  Phila.,  for  1866,  p.  7a 

Phila.,  1867.    MaekAHajdan. 
Formation:  Cretaceona. 
Location:  Morean  riTer,  Nabndca  [B.  Dakota]. 

Indboaa  (M.  A  H.)  Meek.    (1876.) 

Bep.  U.  8.  GeoL  Snr.  Teir.,  toL  9,  p.  60i,  pi.  33, 

figs.  2a-«.    Waah.,  1876.    F.  B.  Meak. 
Formation:  Cretaceona. 
Location:  Near  Moraan  trading^poat,  [8.]  Dakota. 


— ^  oompreaaa  n.  s.  Emmons.    (1858.) 
Bap.  N.  Carolina  Geol.  Snr.,  p.  246,  figa.  102,  lOBw 

Baleigh,  1858.    X.  Smmona. 
Formation:  Cretaoeonai 
Location:  North  Carolina. 

manitobenala    n.    ■.    WhiteaTes. 

(1889.) 

Geol.  and  Nat.  Hiat  Bar.  Can.,  Cont.  Can.  Paleont, 
Tol.  1,  pt.  2,  pp.  189-190,  pL  26,  flgB.8,3a,  b. 
Montreal,  1889.    J.  F.  WhiteaTsaL 

Fdnnation:  Cretaceona. 

Location:  Bast  bank  of  the  Aarinlboine  riTer,  a 
■hort  diatanca  below  the  month  of  the  Little 
Sonria  river;  Ochre  riTer,  Biding  monntaiu^ 
Yennilion  river,  township  24,  range  20  W.; 
Sonth  Dnck  river,  townahlp  34,  tvnga  20  W.; 
Swan  rlTar,  townahlp  86,  range  29  W.;  Aaini- 
botne  riTer,  aection  80^  township  8»  range  11 W., 
Manitoba. 

-^—maoronata(BlainT.)  Maroon.  (1858.) 

Geol.  Map  of  tJ.  8.  and  British  ProTinoea  of  N.  A., 
p.  46.,  pi.  7,  fig.  8.    Beaton,  1868.    Jnlea  Marcon. 

Formation:  Cretaceona. 

Location:  New  Joaej,  Delaware^  Ctooigia,  Ax^ 
kansas^  Tennessee,  and  Tezaa. 

mncronata  (Sohloth.)  Cook.    ( 1868. ) 

Gaol,  of  New  Jersej,  p.  876.    Newark,  1868.    G 

H.Cook. 
Formation:  Cretaceona. 
Location:  New  Jersey. 

Belemnltea  abaolntua  (FLBeher)  Tonla. 
(1874.; 

Die  Zweite  Dentsohe  Nordpolarfahrt,  Zweiter 
Band.  p.  601,  Taf.  2,  fig.  1.  Leipxig,  1874. 
Franz  Tonla. 

Formation:  Jurassic  [Cretaceona?] 

Location:  Knhn  island,  east  coast  of  Greenland. 

ambiguuB   n.   s.    Morton.    (18S0.) 

Am.  Jour.  Sci.  1st  ser. ,  toI.  17,  p.  281.  New  HaTen, 

1830.  8.  G.  Morton. 
Formation :  [Cretaceona.] 

Location :  Glonoeatar  county,  New  Jersey. 

ambignna  Morton.    ( 1830. ) 

Jour.  Acad.  Nat  Sd.,  Phila.,  toI.  6,  let  ser.,  18S7- 

1831,  pp.  192-194,  pi.  8.  figs.  4,  6.    PhiU.,  1827- 
1831.    8.  G.  Morton. 

Formation  :  Cretaceous. 

Location :  Gloucester  conn^  and  near  Yincan- 

town,  N.  J. 
(No  pi.  8  in  VOL) 
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Belemxdtes — Continaed. 

anibigiiaB'  Morton.    ( 1890. ) 

Am.  Jour.  8cl.,ltt  wr.,  toI.  18,  pi.  1,  flgi.  4,  A. 
ll«w  B«T«B,  183a    S.  O.  Morton. 

-^»  ?  ambiguuB  Morton.    (1834.) 

Synop.  Org.  Bern.  Cret.  Gr.,  U.  S.,  pp.  85,  36,  pL 
1,  flga.  4,  6.    Phila.,  1834.    8.  G.  Morton. 

Tonnation:  GretaceOns. 

IioeatfoA :  Timber  czMk,  Olonositar  eoantj^Vew 
JotMj. 

—  ameiicanuB  n.  a.  Morton.    (1880.) 

Am.  Jonr.  Sd.,l8t.  ser.,  toL  17,  p.  261.    New 

Haren,  1830.    S.  O.  Morton. 
Formation :  [Cretaceous.] 
Location:  New  Jeney. 

—  ameilcantia  Morton .    (18d0. ) 

Am.  Jonr.  8ci ,  lit,  mr.,  toI.  18,  pi.  1,  flgi.  1-4. 
New  Haten,  1830.    8.  G.  Morton. 

— —  amexicamui  Morton.    (1830.) 

Jour.  Acad.  Nat.  Scl.,  Phila.,  rol.  6, 1st  ser.,  1827- 
1831,  pp.  190,  pi.  8,  figs.  1-3.  Phila.,  1827-1831. 
8.  G.  Morton. 

ForDjadon:  Crvtaceons. 

Location:  Near  Arneytown,  N.  J. 

(as  pi.  6,  fig.  7.    No  pi.  8  In  TOl.) 

amexicanus  Morton .    ( 1834. ) 

SijrDOp.  Org.  B«n.  Cret.  Or.  U.S.,  pp.  34, 85, pi.  1, 
flgB.l>3,  Soi  and  pi.  17,  fig.  2.  Phila.,  1834. 
8.  G.  Mortoa. 

Tonnation:  Oretaceons. 

Location:  New  Jeney,  Delaware,  North  Carolina, 
and  Georgia. 

—^  amerloaiiTiB  Morton.  (1841.) 

Jonr.  Acad.  Nat.  ScL,  Phila.,  toI.  8,  Istsor.,  1839- 
1842,  p. 211.    Phila.,  18a»>lH42.    &  Q.  Morton. 

7onnati<m:  Oretaceone. 

Location:  Great  Bend  of  the  Missouri  rlTer  (Ut 
4SO40'N.). 

- —  oonfonniB  n.  8.  Eiohwald.    (1871.) 

6sog.-Paleont.     Bemerk.    Halbins.    Mang.    n. 

Alentiachett  Inseln,  pp.  163,  154,  Taf.  11,  flgi. 

20-24.    8t  Petersburg,  1871.    E.  Eichwald. 
formation:  Cretaceous. 
Location:  Chasik  Island,  Tuknsltnn  bay,  Alaska. 

— -  denana  n.  s.  M.  A,  H.    (1858.) 

Pron.  Acad.  Nat.  8d.,  Phlla.,  for  1858,  pp.68,  69. 

Phila.,  1859.    Meek  A  Hayden. 
formation:  Jurassic. 
Location:  S<mthweet  base  of  the  Black  hllla. 

—  denaua  M.  &  H.    ( 1865. ) 

Faleont.  Up.  Mimonri;  Smithson.  Cont.  Knov«l., 
Tol.  14,  No.  172,  pp.  126, 127,  pi.  4,  figs.  lOo-c,  and 
pL6,  figs.  1,  lo-A.  Wash.,  1865.  Meek  A  Hay- 
den. 

Votmatlon:  Juramle. 

Location :  Sonthweet  base  of  the  BUck  hllla. 

- —  denaua  (M.  St  H.)  Meek.    (1876). 
Sep.  Szpl.  Great  Basin  Terr.,  Utah,  p.  358,  pi.  8, 

flg.4«^6.    Wash.,  1876.    F.  B.  Meek. 
Fonnation:  Jnrasaic. 
Location:  On  the  North  Pfattte,  near  the'  Bed 


Bull.  102— 6 


Belemnitea — Continned. 

denaua  (M. A.  H.)  Whitfield.  (1880.) 

Bep.  Geol.  Black  Hills  of  Dakota,  pp.  381, 382,  pi.  6, 
figs.  16-19.    Wash.,  1880.    B.  P.  Whitfield. 

Formation:  Jnmseic 

Location:  On  Beaver  creek,  east  of  the  Belle 
Fonrche,  near  B«ir  Lodge  bntte.  Black  hilla. 

denaua  (M.&H.)Whiteave8.  (1884;) 

Geol.  and  Nat.  Hist  8ur.  Can.,  Mes.  Fose.,  toI.  ), 
pt.  3,  pp.  194, 195,  pl.  22,  fig.  1.  MontTMU,  1884. 
J.  F.  Whiteaves. 

Formntion:  Cretaceous. 

Location:  Coal  locality  south  of  Skidegate  chan- 
nel, Queen  Charlotte  islands. 

impreaana  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleont.,  rol.  1,  p.  58,  pi.  9,  figs.  2, 2a. 

Phlla.,  1864.    W.M.Gabb. 
Fonnation:  Oretaceons. 
Location:  North  fork  of  Cottonwood  creek,  sbnth- 

west  of  Hursetown,  Shasta  county,  California. 

impreaaua  Gabb.    (1869. ) 

Geol.  Snr.  Cal.,  Paloont.,  voJ.  2,  p.  129.  Phlla., 
1869.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Kast  side  of  the  Northern  Coast  Range, 
more  especially  in  Colusa  county,  and  else- 
where east  of  Clear  lake,  California. 

Impreaaua    (Gabb)    Whiteaves. 

(1883.) 

Proc.  and  Trans.  Hoy.  8oc.  Cnnada,  rol.  1,  sec.  4^ 
p.  82.    Montreal,  1883.    J.  F.  WhiteaTsa. 

Fonnation:  Cretaceous. 

Location:  Tatlayoco  lake;  Skagit  river;  Jackass 
mountain,  Canada. 

incequilateralia  n.   a.    Eichwald. 

(1871.) 

Geog.  Paleont  Bemerk.  Halbins.  Mang.  n.  Alent- 
ischen  Inseln,  pp.  151,  152,  Taf.  11,  flgs.  12-16. 
St.  Petersburg,  1871.    B.  Eichwald. 

Formation:  Cretaceous. 

Location:  Chtisik  island.  Alaska. 

maoritatla  n.  s.  White     (1884.) 

Bull.  TJ.  8.  Geol.  Sur.,  No.  4,  pp.  14-15,  pl.  6,  flgs. 

13-14.    Wash.,  18S4.    0.  A.  White. 
Fonnation:  Cretaceous. 
Location:  Fossil  point.  Port  MSller,  Alaska. 

mucronataa(8chIot.)Bronn.  ^18^.) 

Lethsea  Geognostica  Zweitt'r  Band,  pp.  716-718, 
Taf.  33,  flgs.  lOa-^  IL  Stuttgart,  18^.  H.  G. 
Bronn. 

Fonnation:  Cretaceous. 

Location :  Budleatown,  New  Jersey;  Camden, 
South  Carolina. 

mucronatua    (Blainv.)    Credner. 

(1870.) 

Zeitsch,  Deutsch.  Geol.,  Ges.  Band  22,  pp.  238-240. 

Berlin,  1870.    H.  Credner. 
Fdtniation:  Cretaceous. 
Location:  MuUlca  Hill,  New  Jersey. 

nevadenais  n.  s.  Meek.    (1877.) 

Bep.  Geul.  Expl.  40th  Parallel,  rol.  4,  pt.  1,  pp. 

138-139,  pl.  12,  figs.  7a,  h;  (8a,  h  1)    Wash:,  1677. 

F.  B.  Moek. 
Formation:  Jurassic. 
Location:   Cottonwood  canon,  West   Humboldt 

range;    American    district,   Weat   Huiaholdt 

lange,  Ntfrade. 
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Belemnitea — Continned. 

—  padficoB  n .  8.  Gabb.    ( 1864. ) 

Proc.  Cftl.  Acad.  Kat.  Set.,  toI.  8,  p.  ITS.  San 
FnadKO,  1863-1868.    W.  ILGabb. 

Jormation:  Joraaslc  [Cretacaoiia  ?]. 

Ijocation:  Maripoia  eatato,  Marlpoaa  covnty, 
[California.] 

paolfious  (Gabb)  Meek.    ( 1865. ) 

a«ol.  Bar.  OaL  Geology,  toL  1,  p.  488.    Fhlla., 

1865.    F.  B.  Meak. 
Vormation:  Jurassic  [Cretaceous]. 
Location:  Mariposa  estate,  Galifomla. 

—  pandexianua  (d'Orb.)  Tonla. 

Die  Zweite  Deutsche  Nordpolarfahrt,  Zweiter 
Band,  pp.  600,  601,  Taf.  1,  figs,  ionc  Leipzig, 
1874.    Frani  Tonla. 

Formation:  Jurassic  [Cretaceous?]. 

Location:  Kuhn  island,  east  coast  of  Grsenlandi 

pistlllifonniB(6I.)Eiohwald.  (1871.) 

Goog.-Paleont.  Bemerk.  Halbins.  Mang.u.  Aleut- 
ischen  Inseln,  pp.  160, 151.  8t.  Petersburg,  1871. 
E.  Eichwald. 

Formation:  Cretaceous. 

Location:  Chaslk  island,  Alaska. 

—  aicariuB  n.  8.  Eiohwald.     (1871.) 

Geog.-Paleont.  Bemerk.  Halbins.  Mang.  u.  Aleut- 
ischen  Inseln,  pp.  162, 163,  Taf.  11,  figs.  6-8.  8t 
Petersbuiv,  1871.    £.  Sicbwald. 

Formation:  Cretaceous. 

Location:  Alaskan  peninsula. 

— ~- alcldegatenala   nom.    proT.    Whit- 
eaves.    (1884.) 

Geo],  and  Nat.  Hist  8ur.  Can.,  Mes.  Foes.,  toI. 

l,pt.3,pp.l96-197,pl.22,fig.a,2a-«.   Montreal, 

1884.    J.  F.  WhiteaTes. 
Formation:  Cretaceous. 
Location:  Skidegate  inlet,  east  side  of  AlUford 

bay;  south  tide  of  same  bay. 

—  BUbconicuB  ( Lam. ) Morton .    (1828. ) 

Jour.  Acad.  Nat.  Sci.,  Pbila.,Tol.  6,  l8tser.,1827- 

1831,  pp.  91,  92,  pi.  5,  fig.  7.    Phila.,  1827-1831. 

8.  G.  Morton. 
Fonnation:  Cretaceous. 
Location:  Sandy  Hook;  Woodward's  farm,  near 

Walnford;  Mnllica  Hill,  New  Jersey;  Cockspnr 

Island,  South  Carolina. 

sp.  nndet.  Say.    (1820.) 

Am.  Jour.  Sci.,  Istser.,  vol.  2,  p.  44.  New  Haven, 

1820.    Thomas  Say. 
Formation:  Alluvium  [Cretaceous]. 
Location:  New  Jersey. 

sp.  nndet.  Tonla.    (1874.) 

IMe   Zweite    Deutsche   Nordpolarfahrt,  Zweiter 
Band,  pp.  601, 602.    Leipzig,  1874.  FranxToula. 
Formation:  Jurassic  [Cretaceous?]. 
Location:  Kubn  island,  east  coast  of  Greenland. 

—  sp.  nndet.  Whiteaves.    (1876.) 

Geol.  Snr.  Can.,  Mes.  Foes.,  vol.  1,  pt.  1«  p.  14. 

Montreal,  1876.    J.  F.  Whiteaves. 
Formation:  Cretaceous. 
Location:  Queen  Charlotte  islandiu 


BelemniteB—  Continned. 

sp.  nndet.  Whiteavet.    (1876.) 

Geol.  Snr.  Can.,  Mes.  Fosa.,  vol.  l,pt.  1,  pp.  U-lt, 
pi.  I,  figs,  lo-e,  and  flg.  1,  p.  11.  Montrsal, 
1876.    J.  F.  Whiteaves. 

Formation:  Cretaceous. 

Location:  Queen  Charlotte  idanili. 

sp.  nndet.    (1889.) 

Geol.  and  Nat  Hist.  8ur.  Can.,  Ooat;  Cto.  AOa- 

out,  vol.  I,  pt.  2,  p.  178.    Montreal,  1889l    J. 

F.  Whiteavea. 
Formation:  Cretaoeoua. 
Location:  Bocky  mountains,  three  miles  north  of 

the  east  end  of  Devil's  lake,  Northwest  Teni- 

tory. 

sp.  nndet.  Meek.    (1864.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.  1,  p.  63,  pL  8,  figs. 

9,  9a.    Phila.,  1864.    F.  B.  Meek. 
Fonnation:  Jurassic. 
Location:   Genesee  Yalley,  Plumas  coun^,  Call- 

foniia. 

sp.  nndet.  White.    (1889.) 

Bull.  U.  8.  Geol.  Sur.,  No.  61,  p.  67,  pi.  14^  flf.4, 

Wash.,  1889.    0.  A.  White. 
Formation:  Jurassio. 
Location:  Kialagvlc  bay,  Alaska. 

8p.  nndet.  White.    (1889.) 

Bull.  U.  8.  Geol.  Sur.,  No.  61,  p.  67,  pL  18,  flg.  6. 

Wash.,  1889.    0.  A.  White. 
Fonnation:  Jurassic. 
Location:  Kialagvlc  bay,  Alaska. 

T  Whiteaves.     (1878.) 

Geol.  Sur.  Can.,  Bep.  Prog,  for  1876-77,  p.  1S7. 

Montreal,  1878.    J.  F.  Whiteaves. 
Formation:  JuthssIc. 
Location:  lltasyouco  river,  British  Columbia. 

f  Whiteaves.     (1878. ) 

Geol.  Sur.  Can.,  Bep.  Prog,  for  1876-77,  p.  167. 

Montreal,  1878.    J.  F.  Whiteaves. 
Formation:  Jurassic 
Location:  lltasyouco  river,  British  Columbia. 

T  Whiteaves.    (1878.) 

Canadian  Naturalist,  vol.  8,  n.  ser..  No.  7,  pp.  407, 

408.    Montreal,  1878.    J.  F.  Whiteaves. 
Formation:  Jurasaic. 
Location:  lltasyouco  river. 

T  W  hiteaves.    ( 1878. ) 

Canadian  Naturalist,  vol.  8,  n.  ser.,  No.  7,  p.  406, 

Montreal,  1878.    J.  F.  Whiteaveii 
Formation:  Jurassic. 

Location:  lltasyouco  river. 

BlorlBlna  (d'Orb.)  G.  A,  H.    (1862.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  6,  2d  ser.,  1868- 
1863,  pp.  173, 174.  Phila.,  1862-1868.  Gabb  A 
Horn. 

abbotii  G.  <&  H.  (1862.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  6, 2d  ser.,  1862- 
186.1,  p.  174  [pi.  21],  flg.  66.  Phila.,  1868-1868. 
Gabb  A  Horn. 

Fonnation:  Cretaceous. 

LocaUon:  Near  MulUca  Hill,  Ntw  Jemgf. 
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Biflnstra  (d'Orb.)  O.  A  H.    (1862.) 

Jour.  Aead.  Nftt.  Sci.,  Phila.,  vol.  6,2d  B6r.,I8e2- 
lR63,p.lfi2.    PhUa.,  18(»-1863.    Gabb  A  Horn. 

di^juncta  n.  8.  G.  A,  H.    (1862.) 

Jour.  Acad.  Nat.  8d.,  Phila.,  toI.  6,  2d  10^,186^ 
1863,  pp.  163, 154  [pi.  20],  flg.  87.  PbUa.,  186^ 
1863.    Gabb  ft  Horn. 

Formation:  Crataceons. 

Location :  Timber  creek  and  near  Mnllica  HIII, 
New  Jeney. 

torta  n.  8.  G.  A,  H.    (1862.) 

Jonr.  Acad.  Nat  Scl..  Pbila.,  vol.  5»  8d  sen,  1862- 
1863,  pp.  162,  163  [pi.  20],  flg.  36.  Phila.,  1862- 
1863.    Gabb  A  Horn. 

Formation:  Gretaceons. 

Location:  ^mber  creek,  and  near  Mnllica  Hill, 
New  Jerwj. 

Bivonla  (Gray)  Gabb.    (1876.)    . 

Ptoc  Acad.  Nat.  Scl.,  Phila.,  for  1876,  p,  802. 
Phila..  1876.    Wm.  M.  Gabb. 

— —  ?  oretacea  n.  a.  Gabb.    (1876.) 

Proc.  Acad.  Nat  Sol.,  Phila.,  for  1876,  p.  80S. 

Phila.,  1876.    Wm.  M.  Gabb. 
Formation:  Gretaoeoui. 
Location:  Patania  creek,  Gaorgia. 

Bothxlopysiia  alabamenala  n.  a.  Clark. 

(1891.) 
Johni  Hopkins  UnlT.  Olr.  toI.  10,  No.  87,  p.  76. 

Balto.,  1891.    Wm.  B.  Olark. 
Formation:  Gretaceona. 
Location:  Alabama. 

Bonrgneticrinua  alabamensls  n.  a.  De 
Loriol  (1882.) 
Jonr.  Cincinnati  Soc  Nat  Hist,  toI.  5,  p.  118, 
pL  5,  flgi.  1,  lo-e.    Cincinnati,  1882.    P.  De 
Loriol. 
Formation:  Cretaceons. 
Location:  Liringaton,  Alabama. 

Brachydontes  (anbgen.  Swainaon)  Meek. 
(1876.) 

Bep.  U.  8.  Oeol.  Snr.  Terr.,  toI.  9,  p.  70.  Wash., 
1876.    F.  B.  Meek. 

Brachymeiia  n.  g.  Conrad.    (1875.) 

Bep.  Oeol.  Snr.  N.  Carulina,  toI.  1.  Baleigh,  1876. 
W.  C.  Kerr,  App.  A,  p.  6.    T.  A.  Conrad. 

^-  alta  n.  a.  Conrad.    (1875.) 

Bep.  Gaol.  Snr.  N.  Carolina,  toI.  1.    BaIoigh,1875. 

W.  0.  Kerr,  App.  A,  p.  6,  pi.  1,  flg.  16;  pi.  2, 

flg.  23.    T.  A.  Conrad. 
Fonnation:  Cretaceono. 
Location:  Snow  Hill,  Greene  connty.  North  Oaro- 


Bnchyaphingna  n.  g.  Gabb.    (1869.) 

GeoL  Snr.  Gal..  Paleont.,  toL  2,  pp.    166,166. 
Phila.,  1869.    W.  M.  Gabb. 

—  Urataa  Gabb.    (1869.) 

Geol.  Snr.  OaL,  Paleont,  toL  2^  p.  166w    Phila., 

1868.    W.  M.Gabb. 
FonnatioD:  Gretaoaooa 
Lnoiftan  0Ulfbnila» 


Bracby  aphingua— Continned. 
— ^  ainuatua  n.  a.  Gabb.    (1869.) 

Geol.  Snr.  Cal.,  nileoDt.,  toI.  2,  p.  166,p].t6,  flg. 

85.    Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaoeoni. 
Location:  Martlnes,  Cal. 

Brevlaroa  n.  anbgen.  Conrad.    (1872.) 

ProG.  Acad.  Nat  ScL,  Phila.,  for  1872,  p.  66. 
Phila.,  1872.    T.  A.  Conrad. 

aaffordl  (Gabb.)  Whitfield.    (1885.) 

Mon.  U.  S.  Geol.  Snr.,  toI.  9,  pp.  87,  88,  pi.  12, 

flgi.11,12.    Wash.,  1886.    B.  P.  Whitfield. 
Formation:  Cretaoeona. 
Location:  Haddonfleld,  N.  J. 

Bncardia  [Scham.]  Conrad.    (1869.) 

Am.  Jonr.  Conch.,  vol.  6,  Phila.,  1869-1870^  p. 
41,  Phila.,  187a    T.  A.OonTmd. 

vota  n.  a.  Conrad.    (1869.) 

Am.  Jonr.  Ooneh.,  toI.  6^  Phila.,  1860-1870,  p.  41, 

pLl,fllg.2.    Phila.,  1870.    T.  A.  Coniikd. 
Formation:  loeana.    [Ontaeaona.] 
Location:  Shark  rlTor,  New  jBn&y, 

BuoUoeraa  (Hyatt)  White.    (1875.) 

Bep.  Geogr.  and  GeoL  XzpL  and  Snr.,  west  ta 
100th  meridian,  toL  4,  pt  1,  p.  202.  Waah., 
1876.    C.  A.  White. 

?  ooxnutnm  n.  a.  Whiteavea.  (1884.^ 

Pioo.  and  Trann  B07.  Soc.  Canada,  vol.  3,  eec  ^ 
pp.  239, 240.    Montreal,  1886.    J.  F.  WhlteaTca. 
Formation:  Cretaceons. 
Location:  Fort  St  John,  on  the  Peaoa  rivar. 

awallovl  (Sham.)  White.    (1876). 

Bep.  Geogr.  and  Geol.  Kzpl.  and  Snr.,  WMt  of  100th 
meridian,  vol.  4,  pt  1,  pp.  202,  203,  pi.  20,  flgs^ 
1  o-e.    Wash.,  187.\    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Glendale,  Long  ralley,  Utah. 

Bucoinopaia  n.  g.  Conrad.    (1857.) 

Bep.  U.  S.  and  Mez.  Bound.  Snr.,  toI.  1,  ptl^pw 
168.    Wash.,  1867.    T.  A.  Conrad. 

?  oonradi  n.  a.  Hill.    (1888.) 

Aon.  Bep.  Geul.  Snr.  Ark.  for  1888,  roL  2,  pp. 

130,  131,  pi.  3,  figs.  2,  2a.     Little  Bock,  1888- 

B.  T.  Hill. 
Fonnation:  Cretaceous. 
Location :  Upper  part  of  the  gypsum  bluflb  of  1h» 

Little  Missouri  river,  Arkansas. 

parryl  n.  a.  Conrad.    (1857.) 

Bep.U.  S.  and  Mex.  Bouod.Snr.Tol.  l,{»t  2,  p.  168, 
pi.  13,  figs.  4a,  6.    Wash.,  1867.    T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Between  Bio  San  Pedro  snd  Bio  Pner- 
oos. 

Buccinum  (Linn.)  Qabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont,  vol.  1,  p.  96.  Phila., 
1864.    W.  M.  Gabb. 

bicarlnatnm   (Goldf.)    Eichwald. 

(1871.) 

Geog.,  Paleont,  Bemerk.  Halbins.  Mang.  n.  Al«ii- 

tischeu  Inseln,  pp.  117, 118. 
Formation:  Cretaceons. 
Location:  Kadiak  island.  Alaska. 
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Bacclnnm — Continued. 
'      oonBtrictum  S.  A  M.    (1854.) 

Hem.  Am.  Acad.  Arts  And  Sc1.,to1.  A,  n.  i.,  p.  til. 

Cambridge  and  Boston,  1866.    Hall  A  Meek. 
Formation:  Cretaceone. 

liratum  n.  0.  Gabb.    (1864.) 

G«ol.  Snr.  Gal.,  Paleont.,  toI.  1,  p.  96,  pi.  28,  tg. 

211.    Phlla.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceoaa. 
Location:  Martinez,  Olayton, and  Manh*a  ranch, 

Ooutra  Goeta  conuty,  Oal. 

?  nebrasoensia   n.   a.   M.    dt   H. 

(1856.) 
Proc.   Acad.  Nat  Aci.,  Pbila.,  for  I860,  p.  67. 

Phila.,  1857.    Meek  ft  Baydea. 
Formation:  Cretaoeoaa 
Location:  Moreau  and  Fox  hilla,  Nebiwika,  [8. 

Dak.]. 

— —  ?  Tincolum  n.  a.  H.  A  M.    (1854.) 

Mem.  Am.  Acad.  Arts  aud  8ci.,  toI.  6,  n.  a.,  pp. 

390,  391,  pi.  3,  flga.  &rf ,  b.    Oambridge  and  Boe- 

ton,  1866.    Hall  A  Meek. 
Formation:  Gretaceoua. 
Locatfon:  Great  Bend  [of  the  MiMoari  rlrer]. 

BuUmlna  (d'Orb.)  Renss.    (1861.) 

Math.-Natnrw.  CI.  KalMrl.,  Akad.Wiai.  Sitsungsb. 
1861,  Band  XLIV,  p.  338,  Wien,  1862.  A.  E. 
Renn. 

tortilla  n.  a.  Renas.    (1861.) 

Math.-Naturw.  Gl.  Kalserl,  Akad.WiM.  Sitznngab. 

1861.  Band  XLIV,  p.  338,  Taf.  tUI,  fig.  8,  Wlen, 

1862.  A.  E.  ReitsB. 
Formation:  Crctacoima. 
Location:  New  Jersey. 

Bp.  nndet.  ReusB.    (1861.) 

Math.-Natnrw.  CI.  Kaiwrl.  Akad.Wiw.  Sltznngib. 

1861,  Band  XLIV,  p.  838,  Wien,  1862.    A.  K. 

B0U8B. 
Fermatlon:  Gretaceotia. 
Ik>cation:  New  Jersey. 

Bulimnea  (aubgen.    Haldeman)    Meek. 

(1876.) 
Rep.  U.  8.  Oeol.  Sur.  Torr.,  toI.  9,  p.  632.    Wash., 
1876.    F.  B.  Meek. 

Bulimua  limueafonnia  n.  a.  (M.  A  H.). 
(1856.) 

Proc.  Acad.  Nat.  Sci.,  Pblla..  vol.  8,  for  1856)  p. 

118.    Phlla.,  1867.    Meek  A  Hayden. 
Formation:  Tertiary  [CretAceoiis]. 
Location:  Fort  Clark  [N.  Dakota]. 

nebraaoenaia  n.  a.  M.  A  H.    (1856.) 

Proc  Acad.  Nat.  Set.,  Phlla.,  toI.  8,  for  1856,  p. 

118.    Fhila.,  1867.    Meek  A  Haydoa. 
Fomation:  Tertiary  [Cretaceons]. 
Location:  Fort  Clark  [N.  Dakota]. 

?  terea  n.  a.  M.  &  H.    (1866.) 

Proc.  Acad.  Nat.  Sci.,  Pbila.,  toI.  8,  for  1666|  pp. 

117, 118.    Phila.,  1857.    Meek  A  Hayden. 
Formation:  Tertiary  [Cretaceous]. 
Location:  Three  mllea  below  Fort  Union  [N. 

Dakota]. 


Bulimua — Continued. 

?  vermiculua  n.  a.  M.  A  H.    (1856.) 

Proc.  Acad.  Nat  Sci.,  Phlla.,  rol.  8,  for  1856^  p. 

118.    Phlla.,  1867.    MeekftHafden. 
Formation:  Tertiary  [Gretaceons]. 
Location :  Thrse  mllea  below  Fort  Union  [N. 

Dakota]. 

Bulinua  (0.  F.  Mftllei;  Meek.    (1876.) 
Rep.  U.  8.  Geol.  Sur.  Terr.,  toL  9,  p.  610.    Waih., 
1876.    F.  R  Meek. 

atavua  White.    (1880.) 

Twelfth  Ann.  Rep.  U.  8.  Geol.  and  Ge<^x-  ^ox. 

Terr.,  pt  1,  p.  88,  pL  24,  flgi.  6a,  b.    Wash., 

188;J.     C.  A.  White. 
Formation:  Cretaceoua. 
Location:  Valley  of  Dog  creek,  a  tributaij  of  the 

Up()er  Missouri  river. 

atavua  White.    ( 1883. ) 

Third  Ann.  Rep.  U.  8.  Geol.  Sur.,  p.  450,  pL  2&, 

figs.  6,  7.    Wash.,  1883.    G.  A.  White. 
Formation:  Cretaceous. 
Location:  Valley  of  Dog  creek. 

diijunctua  n,  a.  White.    (1879.) 

SleTenth  Ann.  Rep.  U.  &  Geol.  and  Cteogr.  Sor. 

Terr.,  p.  170.    Wash.,  1879.    G.  A.  Wliite. 
Formation:  Cretaceous. 
Location:  Grow  Creek  valley,  Colorado. 

df^junotua  White.    (1879.) 

Eleventh  Ann.  Rep.  U.  8.  GeoL  and  Geogt.  Bar. 

Terr.,  p.  244.    Wa«h.,  1879.    C  A.  White. 
Formatiuii:  Cretaceous. 
Location:  Evanston  coal  minei^  Wyoming. 

difljunctua  White.    (1880. ) 

Twelfth  Aon.  Rep.  U.  6.  Geol.  and  Geogr.  Sor. 
Terr.,  pt.  1,  pp.  86,  87,  pi.  24,  figs.  6a,  6. 
Wa«h..  1883.    G.  A.  White. 

FoniMtion:  Cretaceoua. 

Location:  Valley  of  Crow  creek,  northern  Colo- 
rado, about  10  miles  above  the  confloenoe  of 
that  creek  with  Platte  river. 

difldunctua  White.    (1883.) 

Third  Ann.  Rop.  U.  S.  Geol.  Sur.,  p.  461,  pi.  25,fkgiL 

4,  6.    Wash.,  1883.    G.  A.  White. 
Formation:  Cretaceous. 
Location:  EaMt   of   the   Rocky    moontaiaa,    In 

Colorado. 

longiuaculua    (M.    A   H.)    Meek. 

(1876.) 

Rep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  641,642, 
pi.  43,  figs.  I6a,  h.    Wash.,  1876.    F.  D.  Meek. 

Formation:  Cretaceous. 

Location:  Three  miles  below  Fort  Union,  N. 
Dakota. 

longiuBCulua   (M.  A  H.)  White. 

(1879.) 
Slevonth  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr  ,  p.  243.     Wash.,  1879.    C.  A.  White. 
Formation:  Cn^tareous. 
Location:  Evanston  coal  mines,  Wyoming. 

longiuaculua    (M.   A  H.)  White. 

(1883) 

Twelfth  Ann.  Rep.  U.  S.  Geol.  and  Gc-ogr.  Sur. 

Terr.,  pt  1,  p.  87.    Wash.,  1883.    G.  A.  White. 
Formation:  Cretaceous. 
Location:  Near  Fort  Unioa,  on  the  upper  Mi»> 

iouri  river. 
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BulinuA— Continaed. 

longlnfiOuluB    (M.  dt  H.)    White. 

(1B80.) 
Thlnl  Ana.  lU^  U.  8.  QmI.  Star.,  p.  tfl.  pL  26, 

fig.  8.    Wuh.,1883.    a  A.  White, 
formation:  Cretacaons. 
Location:  Near  Fort  TJnton,  N.  Bakota. 

?  thomboideoB  (M.   &,  H.)  Meek. 

(1876.) 
Bep.  U.  S.  Geol.  Sar.  Terr.«  toI.  9,  p.  S42,  pL  43, 

fig.  17.    Wash.,  1870.    F.  B.  Meek. 
Fonnation:  Crotaceom. 

Locatioo:  Three  milei  below  Fort  Uaioa,  N.  Bft- 
kota. 

?  rhomboidcBB  (M.  A  H.)  White. 

(1880.) 

Twelfth  Ann.  Rep.  U.  8.  0«oI.  aod  Oeogr.  Snr. 

Terr.,  pt.  1,  p.  87.  Waah.,  1883.  0.  A.  White. 
Formation:  Cretaceono. 
Location:  Near  Fort  Union  on  the  npper  Mimnul 

lirer. 

— ^  rhomboideiie    (M.  Sl  H.)    White. 

(1983.) 
Third  Ann.  Bep.  U.  8.  Geol.  Snr.,  p.  4fil,  pi.  86, 

flg.  9.    Waeh.,  1883.    a  A.  White. 
Formation:  Cretaccoas. 
Location:  Noar  Fort  Union,  N.  Dakota. 

—  sabelongatae   (M.    &  H.)    Meek. 

(1876.) 
Rep.  U.  8.  Geol.  Sor.  Terr.,  vol.  9,  pp.  640,  641, 

pi.  42,  figs.  13/<,  b,    Wadi.,  1876.  F.  B.  Meek. 
Fbnnation :  Cretaceone. 
Location :  Month  of  Jndith  river,  on  the  Mlaouri, 

in  Montana. 

- — eubelongatuB  (M.    dt   H.)  White. 

(1879). 

Beventh  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  8ur. 
Terr.,  pp.  170, 171.    Waeh.,  1879.    0.  A.  White. 
Formation:  Cretaceons. 
Location:  Crow  Greek  valley,  Colorado. 

—  Bubelongatoa  (M.    &>   H.)  White. 
(1879.) 

Seventh  Ann.  Bep.  V.  8.  Gcol.  and  Geogr.  Snr. 

Tefr.,  p.  24.x    Waah.,  1879.    0.  A.  White, 
formation:  Cretaceoue. 
Location:  Near  Mellia  Station,  Wyoming. 

<— <- enbalangataa  (M.    &    H.)   White. 

(1880.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 
Terr.,  pt.  1,  p.  87.    Wash.,  1883.    0.  A.  White, 
formation:  Cretaceoua. 
Lecation:  Upper  Miaaouri  Biver  region. 

-^- Bubelongataa   (M.  Sl   H.)  White. 
(1883.) 
Tkbd  Ann.  Bep.  U.  8.  Geol.  Snr.,  p.  460,  pi.  86, 

figa.K^l].    Wadt.,  1888.    a  A.  White. 
Formation:  Gretaceona. 
Leeatlaa:  Month  of  Judith  river,  Montana. 

Bulla  (Linn.)  Morton.    (1834.) 

fyaop.  Oiy.  Bern.  Cret  Or.  U.  8.,  p.  46.    Fhila., 
8b  G.  Morton. 


Bulla— Continued. 

homii  n.  s.  Gabb.    (1864.) 

Geol.  Snr.  Cal.,  Paleont.,  vol.  1,  p.  143,  pL  81^ 

flg.  236.    Pbila.,  1864.    W.  M.  Gabb. 
Formation:  Oretaoeona. 
Location:  Near  Fort  Tcjon,  Gal. 


—  macroBtoma  n.  a.  Gabb.    (1860. ) 

Jonr.  Acad.  Nat.    Set,  Phila.,  voL  4,  2d  acr., 

1868-1860,  pp.301, 302,  pL  4»,  fig.  16  [16].  Phila., 

1868-1860.    Wm.  M.  Gabb. 
Formation:  Oretaoeona. 
Location:  Prairie  BIuli;  Alabama 

—  minor  n.  b.  (M.  Sc,  H.)    (1856.) 

Proo.  Aead.  Nat  Set,  Phila.,  for  18J«»  p.  iH 

Phila.,  1867.    Meek  ft  Qayden. 
Formation:  Oretaoeona. 
Location :  Morean  trading  poet  [8.  Dakota]. 

—  mortoni  n.  s.  Forbes.    (1844.) 

Qnart  Jonr.  Geol.  Soc.,  London,  vol.  1,  p.  88,  fl|^ 

a.    London,  1846.    Edward  Forbea. 
Formation:  Qretaceona. 
Location :  New  Jersey. 

- occidentalian.  a.  (M.  &,'H,)    (1856.) 

Proc  Acad.  Nat  Sd.,  Phila.,    for  1856,  p.  681 

Phila.,  1867.    MeekftHayden. 
Formation:  Oretaoeona. 
Location :  Yellowstone  river. 

->  recta  a.  a.  Gabb.    (1860.) 

Arar.  Acad.  Nat  Set,  Phila.,  vol.  4,  2d  ser.,  1818* 
1860,  p.  302,  pL  48,  fig.  17  [18].  Phila.,  1868- 
1860.    Wm.  M.  Gabb. 

Formation:  Oretaceona. 

Locanion  :  BnrUngton  county.  Now  Jersey. 

»  Buboylindxloa  n.   a.    (M.    A  H.) 

(1856.) 

Pioc.  Acad.  Vat  Sd.,  Phila.,  for  1866,  p.  » 

Phila.,  1867.    MeekftHayden. 
Formation  :  Oretaceona. 
Location:  Near  month  of  Milk  river,  NebfaakA 

[Montana]. 

—  volvazia  n.  a.  (M.  ^  H.)    (1856.) 

Pvoc.  Acad.  Nat  Sd.,  Phila.,  for  1866,  p.  tH 

Phlla.,1867.    MeekftHayden. 
Formation :  Oretaceous. 
Location  :  Morean  trading  poet,  [8.  P.ikota]. 

—  sp.  undet.  Morton.    (1834.) 

Synop.  Org.  Bern.  Oret  Gr.  U.  8.,  p.  46.    PhUa., 

1834.    S.G.Morton. 
Formation :  Oretaceona. 
Location :  Alabama. 

—  ap.  undet.  Morton.    (1884.) 

Synop.  Org.  Bem.  Oret  Qr.  U.  8.,  pi  46.    PhlUi, 

1834.    8.  G.  Morton. 
Formation :  Oretaceona. 
Location :  New  Jersey. 

-?  Morton.    (1830.) 
Am.  Jour.  8d.,  let  aer.,  vol.  17,  pi  88SL    Vtw 

Haven,  1830.    S.  G.  Morton. 
Formation  :  Fermginoua  aand  [Oretaoeona). 
Location :  [New  Jersey  7] 
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Bnllla  (Gray)  Gabb.    (1869.) 

Geo].  Sur.  Gal.,  Paleont,  toI.  2,  p.  156.  Phlla., 
1899.    W.  ILGabb. 

-^—  (Molopophorus)  atriata  n.  8.,  Oabb. 
(1869.) 

Oeol.  Bar.  Oal.,  Paleont.,  toI.  2,  p.  U7,  pi.  16,  flg. 

86.    Phila.,1869.    W.  ILOabb. 
Formation:  Grctaoeoiu. 
Location:  Oallfornla. 

Bnllopsia  n.  g.  Conrad.    (1858.) 

Jour.  Acod.  Nat.  Scl.,  Phila.,  toI.  8,  fid.  Mr.. 
1866-1868,  p.  334.  Phlla.,  1866-1858.  T.  A. 
Conrad. 

-^  cretacea  n.  8.  Conrad.    (1858.) 

Joar.  Acad.  Nat.  Sci.,  Phlla.,  toI.  8,  2d  ler., 
1856-1868,  p.  834.  Phila.,  1866-1868.  T.  A. 
Oonrad. 

Formation:  Cretaoeons. 

Location:  Owl  creek,  Smiltinorth  of  the  town 
of  Ripley,  MIn. 

Bnaycon  ?  blakei  n.  b.  Conrad.    (1855.) 

Bep.  Bxpl.  and  Sor.  B.  B.  R.,  Hin.  BlTer  to  Pa- 
cific ocean,  App.  Prelim.,  Oeol.  Bep.  of  W.  P. 
Blake,  Pal.,  p.  11.  Wash.,  1866.  T.  A.  Oon- 
rad. 

Formation:  Eocene  [Oretaceons]. 

Location:  Gafiada  de  las  Utss. 

?  blakei  Conrad .    ( 1856. ) 

Bep.  Expl.  and  Sur.  B.B.B.,  Mfsi.  BlTer  to  Pa- 
cific ocean,  rol.  6,  App.,  p.  322,  pi.  2,  llf.  18. 
Wash.,  1866.    T.  A.  Conrad. 

Formation:  Eocene  [Cretaceooi]. 

Location :  Gafiada  de  las  UTae. 

CalUanassa  (Leach)  Gabb.    (1864.) 

Geol.  Sor.  Gal.,  Paleont.,  toL  1,  p.  67.  Phila., 
1864.    W.  M.  Gabb. 

antiqna  (Otto)  Credner.    (1870.) 

Zeitsch.  Dentsch.  Geol.  Ges.,  Band  22,  p.  241, 242. 

Berlin,  1870.    H.  Credner. 
Formation:  Gretaceona. 
Location:  Hiddlctoim,  New  Jersey. 

danai  n.  s.  H.  &  M.    (1854.) 

Mem.  Am.  Acad.  Arts  and  Sci,  n.  s.,  vol.  6,  pp.  879, 
380,  pi.  1,  fl^s.  la,  h.  Cambridge  and  Boston,  1866' 
Hall  St  Meek. 

Formation:  Cretaceous. 

Location :  Great  Bend  of  the  Missouri. 

m       atlmpsonli  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Gal.,  Paleont.,  toI.  1,  p.  67,  pi.  9,  figs. 

la-c.    Phila.,  1864.    W.  M.  Oabb. 
Formation:  Cretaceous. 
Location:  Chico  creek;   Clayton,  Contra  Costa 

county;  Near  Gafiada  de  las  Uras,  California. 

stimpBonli  Gabb.    ( 1869. ) 

Geol.  Sur.  Gal..  Paleont,  Tol.  2,  p.  127,  pi.  10,  fig. 

8.    Phila,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 

ulrichi  n.  8.  White.    (1880.) 

Proc.  U.  S.  Nat.  Mus.,  rol.  3,  pp.  161, 162,  Wash., 
1880,  Smithson.  Misc.  Coll.,  Tol.  22.  Wash., 
1882.    C.  A.  White. 

Formation:  Cretaceous  [Tertiary.]. 

Location:  Near  Little  Bock,  Arkansas. 


Calliaxiaaaa — Continned. 

ulrichi  White.    (1881.) 

Proc U.&NatMus.,  irol.  4,  p.  187,  pi.  1,  flgiL  W 
and  11.  Wash.,  1881,  Smithson.  Miae.  OolL,  tA 
22.    Wash.,  1882.    0.  A.  White. 

CalUaU  (Poll)  Conrad.    (1860.) 

Jour.  Acad.  Nat.  Sd.,  Phila.,ToL  4,  2d.  ssr.,  lUS- 
1860,  p.  282.    Phlla.,  1868-1860.    T.  A.  Cauid. 

(Poll)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  toL  9,  p^  ITL 
Wash.,  1876.    F.  B.  Meek. 

delawarensls    (Gabb)    Whitfield, 

(1885.) 

Mon.U.S.GeoL8ur.,  toI.9,  pp.  163,  164,  pL  tt. 

figs.  8-10.    Wash.,  1886.    IL  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Freehold,  Marlboro,  and  Holmdal,  Ktv 

Jersey. 

deweylM.  &  H.  (1861.) 

Proc.  Acad.  Nat  Sd.,  Phila.,  for  1861,  p.  411. 

Phila.,  1862.    Meek  ft  Hayden. 
Formation:  Cretaceous. 
Location:  Beer  creek,  a  tributary  of  the  'north 

branch  of  Platte  river,  Nebraska. 

deweyi  (M.  A.  H.)  White.    (1879.) 

EleTenth  Ann.  Bep.  U.  jS.  Geol.  and  Geogr.  Bar. 

Terr.,  p.  183.    Wash.,  1879.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Valley  of  Little  Thompson  creek  aad 

Fossil  ridge,  Colorado. 

eufoulenaia  n.  8.  Conrad.    (1860.) 

Jour.  Acad.  Nat.  Scl.,  Phila.,  Tol.4,  2d  sar.,  186ft- 
1860,  p.  282,  pi.  46,  fig.  24.  Phila.,  1868-1860. 
T.  A.  Oonrad. 

Formation:  Cretaceous. 

Location:  Eufaula,  Alabama. 

?pellucida(M.<&H.)Meek.  (1876.) 

Bep.  U.S. Geol.  Sur.  Terr.,  toI.  9,  pp.  187, 188,  pL 
17,  figs.  lOa-4,  12a-fl.  Wash.,  U76.  F.  B. 
Meek. 

Formation:  Cretaceous. 

Location:  Two  hundred  miles  above  ttie  month  of 
Milk  riTer  [Montana]. 

(?)  aubtrigona  n.  8.   Whiteaves. 

(1876.) 

Geol.  Sur.  Can.,  Mes.  Foss.,  toI.  1,  pt.  1,  pp.  68,  H, 
pi.  9,  fig.  10.    Montreal,  1876.    J.  F.WhlteaTM. 
Formation:  Cretaceous. 
Location:  Queen  Charlotte  Islands. 

(Aphrodina?)  tenuia  (H.  A,  M.) 

Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Teir.,  toI.  9,  pp.  188,  188,  pL 
6,  fig8,la-d.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  South  fork  of  Cheyenne  liTer,  naartha 
base  of  Black  hills. 

(DoainiopalB?)  orbioulata  (H.  dt 

M.)  Meek.    (1876.) 

Bep.  U.  S.  Oeol.  Sur.  Terr.,  rol.  9,  pp.  186, 187,  pU  Ol 
figs.  2a-<.    Wash.,  1876.    F.  B.  Meek. 

Fonnation:  Cretarcous. 

Location :  Five  miles  below  the  mouth  of  Jamat 
rlTor  [S.  Dakota]. 
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Callista — Continoed. 

—  (Dofliniopsifl)  owenana  (M.  A^B.,) 
Meek.    (1876.) 

B«p.  U.  S.  G«ol.  8or.  Terr.,  toL  9,  pp.  183, 184,  pL 

37,  fig.  1.    WMb.,  187«.    F.  B.  Meek. 
Formation:  CretaceooB. 
Location:  Month  of  Jnditb  ilrer  [Montana]. 

—  (DosixilopaiB)  nebraaoenala  (M.  A 

H.)Meek.    (1876.) 
Sepw  U.  a  Geol.  8nr.  Terr.,  toL  »,  pp.  184-188^ 

figa.  10-17,  p.  184.    Waah.,  1878.    F.B.Meek. 
Formation:  Cretaceona. 

Location:  On  Cheyenne  and  Morean  riven;  Dear 
creek,  on  the  North  Platte  rirer  [8.  Dakota]. 

(Dosiniopsls?)  deweyi  (M.  A,B..) 

Meek.    (1876.) 

Sep.  U.  8.  G«o1.  8nr.  Terr.,  toI.  9,  pp.  182, 18S, 
pi.  17,  flge.  lfi«-«.    Wash.,  1878.    F.  B.  Meek. 

Formation:  Gretaceoni. 

Location:  Morean  river,  and  on  the  Yellowitone 
river. 

— -  (DosixiiopBiB)  deweyi  (M.  A,  H.) 
Whiteaves.    (1885.) 

Geol.  and  Nat  Hiit.  8nr.  Okn.;  Gont.  Oan. 
Paleont.,  vol.  1,  pt  1,  pp.  42, 4S,  pL  8,  flga.  4,  \ 
6a.    Montreal,  1886.    J.  F.  Whiteavei. 

Formation:  Cretaceooa. 

Location:  Bull's  Head,  abont  twenty-two  milee 
woet  of  the  west  end  of  the  Cypress  hills;  hills 
south  of  Big  Plume  croek,  township  8,  range  6, 
west  of  4th  principal  meridian,  Canada. 

— —  (f )  sp.  Dndet.    Whiteaves.    (1876.) 

Geol.  Snr.  Can.,  Mea.  Foss.,  vol.  1,  pt  1,  pp.  04, 
65,  pi.  9,  fig.  11.  Montreal,  1876.  J.  F. 
Whiteaves. 

Formation:  Cretaceous. 

Lonitioii:  Queen  Charlotte  islands. 

CalliOBtoma  (Swains.)  Gabb.    (1869.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.  2,  p.  170.  Phila., 
1869.    W.  M.  Oabb. 

^—  conBtrictmn  n.s. Whiteaves.  (1884.) 

Geol.  and  Nat.  Hist.  Sor.  Can.,  Mes.  Foes.,  voL 
1,  pt  3,  p.  217,  pi.  28,  figs.  4,  4a.  Montreal, 
1884.    J.  F.  Whlteavee. 

Formation:  Cretarcons. 

Location:  East  end  of  Maud  island,  opposite 
Leading  island. 

— ^  radiatiiin  n.  s.  Gabb.    (1869.) 

Geol.  Snr.  Cal.,  Fttleont,  voL  2,  pp.  170, 171,  pL 

28,  fig.  63.    Fhila.,  1889.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Texas  Flat,  Placer  county.  Gal. 

Calloarca  (subgen.  Gray)  Meek.  (1876.) 

Bap.  U.  8.  GeoL  Snr.  Terr.,  vol.  9,  p.  78.  Wash., 
1876.    F.  B.  Meek. 

Callonema  n.  g.  Conrad.    (1875.) 

Bep.  GeoL  Bar.  N.  Carolina,  vol.  1.  Raleigh, 
1876.    W.  0,  K«rr,  App.  A,  p.  12.    T.  A.  Con- 


Callonema — Continued. 

beUa  u.  s.  Conrad.    (1876.) 

Bep.  Geol.  8ar.  N.  Carolina,  voL  1.  Baleigh, 
1876.  W.  a  Kerr,  App.  A,  p.  12.  T.  A.  Con- 
rad. 

Formation:  Cretaceous. 

Location:  Snow  Hill,  Greene  oonnly,  North 
CMolina. 

-^— oarolinenaia  n,  s.  Conrad.    (1875.) 

Bep.  Geol.  Snr.  N.  Ghtrolina,  voL  1.  Baleigh, 
1876.  W.  C.  Kerr,  App.  A,  p.  12,  pL  2,  fig.  27. 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Snow  Hill,  Greene  eotmly.  North 
Carolina. 

Calobates      (sabgen.     Goald)     Meek. 
(1876.) 
Bep.  U.  8.  Gaol.  Snr.  Terr.,  vol,  9,  p.  261.  Wash., 
1876.    F.  B.Meek. 

Camana    (snbgen.     Albers)     Meek. 
(1876.) 
Bep.  U.  8.  Geol.  Snr.  Terr.,  voL  9,  p.  650.  Waah., 
1876.    F.B.Meek. 

Campeloma  (Raf.)  Meek.    (1877.) 

Bep.  Geol.  EzpL  40th  parallel,  voL  4,  pt  1,  p. 
179.    Wash.,  1877.    F.B.Meek. 

macroapira  Meekf    ( 1877. ) 

Bep.  GeoL  SxpL  40th  parallel,  vol.  4,  pt  1,  ppw 
179-180,  pL  17,  figs.  17a,  6.  Wash.,  1877.  F.B. 
Meek. 

Formation:  Cretaceous. 

Location:  Month  of  Sulphur  oreek,  on  Bear  river, 
Wyoming. 

macroapira  (Meek)  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Sor. 
Terr.,  pp.  246-246.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaoeons. 
Location:  Bear  Biver  valley,  Wyoming. 

macroapira  (Meek)  White.    ( 1880. ) 

Twelfth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Bnr. 
Terr.,  pt  1,  p.  102,  pL  30^  ilg.  2a.  Wash.,  1883. 
C.  A.  White. 

Formation:  Cretaceona. 

Location:  Bear  Biver  valley,  south westom  Wy- 
oming. 

macroapira  (Meek)  White.    (1888.) 

Third  Ann.  Bep.  U.  8.  Geol.  Snr.,  p.  468,  pL  8,  figs. 

6-7.    Wash.,  1883.    C.  A.  White. 
Formation :  Cretaceous. 
Location:  South weatern  Wyoming. 

multilineata   (M.  A   H.)     Meek. 

(1876.) 

Bep.  U.S.  Geol.  Snr.  Terr., vol. 9, pp.  686,687,  pU 

44,  flg8.la,  b.    Wash.,  1876.    F.B.Meek. 
Formation:  Cretaceous. 
Location:  Fort  Clarke,  N.  Dakota,  on  the  Missonil 

multilineata  (M.   <&  H.)     White. 

(1880.) 

Twelfth  Ann.  Bep.  tJ.  S.  Geol.  and  Geogr.  Snr. 
Terr.,  pt  1,  p.  101.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Upper  Missouri  river  regloii. 
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Campeloma — ContinDed. 

moltUineata   (M.  6c  H.)    White. 

(1883.) 

Third  Ann.  Rep.  U.  8.  G«ol.  8ur.,  p.  460,  pL  S7, 
flg8,l-7.    WMh.,1883.    G.  A.  White. 

Jormation:  Gretaceoni. 

Location:  Near  Fort  Clarke,  in  the  Talley  of  the 
Upper  Missouri. 

multilineata  (M.  6l  H.)  Whiteares. 

(1885.) 

Oeol.  and  Nat.  Hiit.  Bar.  Oan.,  Oont.  Oan.  Paleont. 
Tol.  1,  pt.  1,  p.  77.  Montreal,  1886.  J.  T.  Whli- 
eaTee. 

Formation:  GMtaceoni. 

Location:  Belly  rirer,  eaet  tide  of  Driftwood  bend, 
and  8oath  Saekatohewan,  eix  milee  below  the 
month  of  Bow  rirer;  north  side  of  Milk  xiTer, 
flTe  miles  below  Pt-kow-kl  couI6e,  Oanada. 

iii— multi8trlata(M.A^H.)Meek.  (1876.) 
Bep.U.S.0e9l.Biir.  Terr.,  toI.  iB,  pp.  £88, 689,  pi. 

48.  figs.  16o-e,  iBg.80,p.688.  Wash.,  1876.  F.B. 

Meek. 
Formation:  Cretaceons. 
Location:  Fort  Clarke, N.  Dakota,  on  the  Mlasonrl 

rlTer;  near  month  of  Yellowstone  rlTer,MontaQa. 

multiBtiiata(M.  &H.)  White.  (1879.) 

Klerenth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sor. 

Terr.,  p.  173.    Wash.,  1870.    C.  A.  White. 
Fonnation:  Oretaceons. 
Location:  Grow  Creek  Talley,  Colorado. 

moltistriata  (M.&H.) White.  (1879.) 

EleTenth  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Snr. 
Terr. ,  pp.  221, 222.    Wash. ,  1879.    C.  A.  White. 
Formation:  Cretaceoui. 
Location:  Black  Buttes  station,  Wyoming. 

multiBtilata(M.<&H.)  White.  (1880.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Bar. 
Terr.,  parti, p.  101.    Wash.,  1883.    G.  A.  White. 
Formation:  Cretaceons. 
Location:  Un>er  Missouri  rirer  region. 

mnltlBtriata  (M.  <&  H.) White.  (1883.) 

Third  Ann.  Bep.  U.  8.  Geol.  8ur.,  p.  469,  pL  f7, 

ilg.  16.    Wash.,  1883.    G.  A.  White. 
Formation:  Cretaceous. 
Location:  Near  Fort  Clarke,  in  the  valley  of  the 

Upper  Missouri. 

producta  u.  a.  White.    (1882.) 

Proc.  U.  8.  Nat.  Mus.,  toI.  6,  p.  97,  pi.  3,  figs.  7-0. 

Wash.,  1883.    G.  A.  White. 
Fonnation:  Cretaceous. 
Location:  Valley  of  Yellowstone  rlTer,  Montana. 

-^prodacta  (White).    (1883.) 

Third  Ann.  Bep.  U.  8.  Geol.  8nr.,  p.  469,  pL  26, 

Jlgs.  21-27.    Wash.,  1883.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Valley  of  the  Yellowstone  rirer. 

p— prodnoU  (White)  Whiteaves.  (1885.) 
Geol.  and   Hat.    Hist    8nr.  Can.,   Oont.    Gan. 

Paleont.,  Tol.  1,  pt  1,  p.  M.    Montreal,  1886. 

J.  F.  Whiteaves. 
Formation:  Cretaceons. 
Location:  Three  Hills  creek,  township  30,  range 

88^  west  of  4th  principal  meridian,  Oaaad*. 


Campeloma — Continned. 

T— producta  ( White)  Whi  tea  vee.  (1885.) 

Geol.   and  Nat   Hist    8iir.  Can..   Coat   Oaa. 

Paleont,  Toi.  1,  pt  1,  PL  28.    Montreal,  188Bl 

J.  F.  Wliit^ves. 
Formation:  Cretaoeona. 
Location:  Wood  JEnd  depot,  Sonrla  river,  and 

*'  Great  Valley,**  about  one  hundred  miles  west 

of  Wood  Bad,  «D  the 40th  panUal;  Shortcnak; 

8onris  river,  Canada. 

prodnota  (White)  Whiteaves.  ( 18%.) 

OeoL  and    Niat    Hist   flnr.    Oan.,  Oont  Oaa. 

Paleont,  vol.  1,  pt  1,  pwTT.    Montsaal,  188^ 

J.  F.  Whiteaves. 
Fbrmation:  Gretaceona. 
Location:  8onth  Saskatehewaa,  one  mUe  below 

the  month  of  Bow  river.  Osnada. 

•p-i—  vetula  (M.  &,  H.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  0,  pp.  687-688^  pL 

4i,  figs.  14a,  5.    Wash.,  1876.    F.B. Meek. 
Fonnation:  Cretaceons. 
Location:  Month  of  Jndith  river,  Montana. 

vetula  (M.  &.  H.)  White.    (1879). 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Son 

Terr.,  p.  210.    Wash.,  1870.    a  A.  White. 
Fonnation:  Cretaceooa. 
Location:  Yampa  valley,  near  Cafton  park,  Ook^ 

cado. 

vetula  (M.  <&  H.)  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr*  Baft 

Terr.,  p. 221.    Wash.,  1870.    0.  A.  Whiter 
Formation:  Creteceous. 
Location:  Black  Bnttes  station,  Wyoming. 

vetula  (M.  &  H.)  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  8ai; 

Terr.,  p.  216.    Wash.,  1870.    a  A.  White. 
Formaliun:  Cretaceons. 
Location:  Point  of  Bocks  station,  Wyoming. 

vetula  (M.  &>  H.)  White.    (1880.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  8ai; 

Terr.,    part  1,  p.   101.    Wash.,   1883.    a  !• 

White. 
Formation:  Cretaceons. 
Location:  Upper  Mlssonri  riTer  region. 

vetula  (M.  &  H.)  White.    (1888.) 

Third  Ann.  Bep.  U.  8.  Geol.  Sor.,  p.  469,  pL  8I9 
flgs.  8-0.    Wadi.,  1883.    a  A.  White. 

Formation:  Cretaceous. 

Location:  Upper  Mlssonri  river  region;  Blaek 
Buttes,  WyomiDg. 

Campeloma  sp.  nndet.  Meek.    (1877.) 

Bep.  Geol.  Expl.  Fortieth  Parallel,  toI.  4,  pt  1, 
p.  181,  pi.  17,  fiKs.  16a,  b,  and  16«-o.  Wash., 
U77.    F.  B.  Meok. 

Formation:  Cretaceous. 

Locution:  Month  of  Sulphur  creek,  on  Bear  rivar, 
Wyoming. 

—  (Melantho)  maoroapira  n.  h.  Meek. 

(1871). 

Proc.  Acad.  Nat  8ci.,  Phila.,  for  1871,  pp.  181- 

182.    I'hila.,  1871.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Gilmore,  Wyo.;  Bear  river,  near  ffaa 

mouth  of   Sulphur  creek,  Utah  [Wyoming]; 

various  localities  in  the  Bear  river  coaautij. 
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Campeloma — Continued. 

—  (Melantho)   maorosplra   Meek. 

(1877.) 
Bcfp.  G«ol.  Xxpl.  FortlHh  Pftntll«],  toI.  ^  pt  1, 

Pf).  180-181.    Wash.,  1877.    T.  B.  Meek. 
VonDfttlon:  Cretaceous. 
Location:  Month  of  Sulphur  creek,  on  Bear  rlTer, 

WycMDing. 

CamptofieoteB  n.  g.  AgMsU  MS.    (1864. ) 

Check  liiat  InTart.  Foaa.  N.  Am.  Gret.  and  Jur., 
Smitheon.  Miic.  Coll.,  toL  T,  No.  177,  p.  89. 
Waah.,18M.    F.B.Meek. 

— —  argUlenslB  Conrad.    (1860.) 

▲m.  Jour.  Conch.,  toI.  6,  Fhlla.,  18<t9,1870^  p.  M. 

Phila.,  1870.    T.  A.  Conrad. 
Formation :  Cretaceoua. 

—  belliaculptiiB  n.  s.  Coniad.    (1869.) 

Am.  Jour.  Conch.,  toI.  A,  PhUa.,  1868, 1870,  p.  99^ 

pl.9,fls.  11.    PhiUk,  1870.    T.A.GoBnMl. 
Formation :  Oretaoeooa. 
Location:  Haddonfleld,  K.  J. 

—  bellistriatas.    Meek.    (1864.) 

Check  Liat  luTerl  Foai.  N.  Am.  Oret.  and  Jvr., 
Smithaon.  Mlac  Coll.,  ToL  7,  No.  177,  p.  10. 
Waab.,  1864.    F.  a  Meek. 

Fonaation:  Juraarie. 

Location:  Idaho. 

• — belliatriatus  (Meek)  M.  ft.  H. 
(1866.) 
Paleont  Up.  Mlaonri,  Smithaon.  Cont.  Knowl., 
vol.  14,  No.  172,   pp.  77,  78,   fid.  o-d;  taxi 
Wash.,  1866.    Meek  A  Hajden. 
formation :  Jnrawlo. 

Location:  &m1  3ptt«a  and  below  there  on  the 
north  branch  of  Platte  river,  Dakota  [Wyo- 
ming]. 

—  belliatriatna  (M.4cH.)  White. 

(1875.) 

Sap.  Geogr.  and  Caol.  Xxpl.  and  Sur.  weet  of 
one  hundredth  Meridian,  voL  4,  pt.  1,  p.  16fi. 
Waah.,  1875.    C.  A.  White. 

formation :  Jurueic. 

Location:  Five  miles  eaat  of  Ounnlaon,  Utah. 

-^  beUiatriata  Meek.    (1876. ) 

Sep.  ExpL  Great  Baain  Terr.  UUh,  pp.  Sfiei  367, 
pi.  8,  flga.  ia-d,    Waah.,  1876.    F.  B.  Meek. 

formation:  Jnraadc. 

Location:  Near  the  Bad  Bnttea,  on  the  North 
Platte  [Wyoming]. 

-^belliatriatna  (Meek)  H.  ^k  W. 

(1877.) 

lipiOaol.  Esvl. Fortieth FanUttl,  toL  4,pt.S,pp^ 

880-890,  pi.  7,  flg.  Ul    Wash.,  1877.    Hall  A 

Whitfield, 
formation:  Jnrasale. 
Loetlioo;  Northwest  of  SawUaga  station,  W7<^ 

qiing,  and  from  Sheep  creek,  and  Flaming  Qozge, 

Uinta  range,  Utah. 

— -   beUiatxlatua    (Meek)    Whitfield. 
(1880.) 

iip.  GaoL  Blnok  hllli  Af  Dakota,  pp.  861-408,  pi. 

4^001.6-11.    Waah.,  1880.    B.  P.  Whitfield, 
formation:  Jurassic 
Location:  Near  Bear  Lodge,  on  the  Belle  Fonrcha 

itrer;  on  Spearflah  creek;  in  Badwater  rtlley, 

tad  in  the  Big  Horn  noaiitaina. 


Camptonectee — Continued. 
—  barUnstonenala    (Gabb)    Conrad. 
(1870.) 
Am.  Jour.  Conoh.,  toL  6^  PhlUu,  1870,  1871,  p. 

76.    Phlla.,  1871.    T.  A.  Coniad. 
Formation:  Cretaceona. 

bnrlingtonanria  Gabb.    (1876. ) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1876^  p.  8UL 

Phila.,  1876.    Wm.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  New  JerseT. 

-»-«    cnrvatna     (Gtoinite)     Whiteavee. 
(1884.) 
Geol.  and  Nat  Hist.  Sur.  Can. ;  Mas.  Foss,  roh  I, 
pt  a,  p.  242,  pi.  82,  fig.  4.    Montreal,  1884.    J. 
F.  Whitawres. 
Formation:  OvataeaonsL 
Location:  Bast  end  of  Maud  Uaad. 

?  axtepuatua  (M.  A,  H.)    (1865.) 

Faleont   Up.  Mlnouri,  Smitbson.  Cont.  KnowL, 

Tol.14,  No.  172,  p.  78,  pLB,  fig.  6L    Wash., 

1866.    MeekAHayden. 
Formation:  Junwaic. 
Location:  North  Platte,  below  Bed  Bottes^  D»> 

kota  [Wyoming] ;  and  aonthwest  base  of  Black 

Hills. 

eztennatna  (Meek)  H.  d[^  W.  (1877.) 

Bep.Geol.  Ezpl.  Fortieth  Parallel,  toI.  4,  pt  2, 
pp.  200,  291,  pi.  7,  fig.  18.  Waah.,  1877.  Hall 
A  Whitfield. 

Formation:  Jnnuaic 

Location:  North  weet  of  Bawlings  station,  Wyo- 
ming. 

*— ?  extenuatua  (M.^H.)  Whiteavefl. 
(1878.) 

Canadian  Naturalist,  toI.  8,  n.  ser.  No.  7,  pp.  401, 

402.    Montreal,  1878.    J.  F.  WhitMiTea. 
Formation:  Juraalc 
Location :  Iltasjouco  rtrer. 

-^— ?  eztenuatna  (M.  dt  H.)  Whiteayes. 
(1878.) 
Geol.  Snr.  Canada;  Bep.  Prog.,  for  1876-*77,  pp. 

161,162.    Montreal,  1878.    J.  F.  WhlteaTca. 
Formation:  Juramlo. 
Location:  Iltasyouco  rirer,  British  Columbia. 

extenaatua  (M.  dt  H.)  Whitfield. 

(1880.) 

Bap.  Geol.  Black  hilla  of  Dakota,  n>.  363, 864,  pL 
4,  figs.  4, 6.    Wash.,  188a    B.  P.  Whitfield. 

Formation:  Jnrassio. 

Location:  East  of  the  Bella  Fonrche  rlrer,  near 
Bear  Lodge,  Black  hills. 

^ —  perteaulatrlatna  n.  ■•  H.  d&  W. 
(1877.) 
asp.  Gaol.  SspL  Fortieth  Parallel,  toI.  4,  pt  2,  pp. 
291, 292,  pl.7,  fig.  17.  Wash.,  ISH.  HaU  A  Whit- 
field. 
Formation:  Juraaslo. 
Location:  Northwest  of  BawUn^i  fltatioii,  Wyo- 


74 


NORTH  AMERICAN  MESOZOIG  INVERTEBRATA, 


[bull.  lOS. 


Camptonectea — Continued. 
platessa  n.  b.  White.    (1874.) 

Prelim.  Rep.  Qeogr.  and.'Geol.  Expl.  and  Sur.,  Weet 
of  100th  Merid  ,  G.  M.  Wheeler,  p.  S6.  Wath., 
1874.    C.  A.  White. 

Formation:  Cretaceotu. 

Location:  Fifty  milee  north  of  Oamp  Apache  and 
fire  miles  west  of  Mineral  Spring,  Arisona. 

platesfMi  White.    (1876.) 

Rep.  Geogr.  and  Geol.  Szpl.  and  Snr.  west  of  lOOUi 

Meridian,  toL  4,  pt.  1,  p.  176,  pL  17,  fig.  6a. 

Waf*h.,  1875.    G.A.White. 
Formation:  Gretaceous. 
Location:  Fifty  miles  north  of  Gamp  Apache  and 

fire  miles  west  of  Mineral  Spring,  Arisona. 

platessifonnis  White.    (1880.) 

Twelfth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Bar* 

Terr.,  pt  1,  pp.  143,144^  pi.  87,  fig.  ba.    Wash., 

1883.  0.  A.  White. 
Formation:  Jorassic. 
Location:  Aqoarius  platetn,  soothem  Utah. 

parvus  n.  b.  Whitfield.    (1885.) 

Mon.  U.  8. Geol.  Snr.,  rol.  9,  p.  66,>1. 8,  figs.  1  and 2. 

Wash. ,  1886.    B.  P.  ^Vhitfleld. 
Formation:  Cretaceoua 
Location:  Freehold,  New  Jersey. 

—  Btygins  n.  s.  White.    (1874.) 
Prelim.  Rop.  G«ogr.  and  GeoU  Ezpl.and  Snr.  west 

of  100th  Merid.,  G.  M.  Wheeler,  p.  23.    Wash., 

1874.  C.A.White. 
Formation:  Jurassic. 
Location:  "Sdge  of  the  bluff,  fifteen  to  twmtj 

miles  sonth  of  Dirty  Derll  riTer  and  upon  the 

north  fork  of  Virgin  rlrer,  Utah." 

stygins  White.     (1875.) 

Bep.  Geogr.  and  Geol.  Expl.  and  Snr.  west  of 
100th  Meridian,  vol.  4,  pt.  1,  pp.  1C4-165,  pi.  13, 
figs.  ior^.    Wash.,  1876.    0.  A.  White. 

Formation:  Jurassic. 

Location:  East  of  Aquarius  plateau,  fifteen  to 
twenty  miles  sonth  of  Dirty  Derll  river,  and 
also  at  the  North  fork  of  Tlrgin  river,  Utah. 

—  ( Amusium)  burlingtonensis  (Gabb) 
Whitfield.     (1884.) 

Mon.  U.  S.  Geol.  Snr.,  vol.  9,  pp.  63-66,  pL  8, 

figs.  3-9.    Wash.,  1886.    B.  P.  Whitfield. 
Formation:  Gretaceous. 
Location:  Haddonfield  and  Holmdel,  New  Jersey. 

T  Bp.  undet.  Whiteavea.    (1877.) 

Geol.  Snr.  Can.;  Bep.  Prog,  for  1876-1876,  app. 

II,  p.  96.    Montreal,  1877.    J.  F.  Whiteavea. 
Formation:  Jurassic  or  Cretaceous. 
Location:  Bock  Island    gates,  below   HiulMn*s 

Hope,  Peace  river. 

Cancellaria  (Lam.)  Gabb.    (1860.) 

Jour.  Acad.  Nat  Sci.,  Phila.,Tol.  4,  2d  ser.,  1868- 
1860,  p.  390.  Phila.,  1868-1860.  Wm.  M. 
Gabb. 

alabamensls  n.  a.  Oabb.    (1860.) 

Jour.  Acad.  Na^.  Set.,  Phila.,To1.  4,  2d  ser.,  1868- 
1860,  p.  301,  pi.  48,  fig.  14.  Phila.,  1868-1800. 
Wm.  M.  Gabb. 

Formation:  Gretaceous. 

Location:  Prairie  Bloti;  AiiA^m^ 


Cancellaria — Continued. 

enfooleiuds  n.  a.  Gk&bb.    (1860.) 

Jour.  Acad.  Nat.  Sd.,  Phlla.,Tol.  4,  2d  ser.,  1888- 
1860,  pp.  390,  391,  pL  68,  fig.  8.  Phila.,  1868- 
1860.    Wm.  M.Gabb. 

Formation:  Gretaceous. 

Location:  Enfaula,  Alabama. 

septemlirata  n.  a.  Gabb.    (1860.) 

Proc  Acad.  Nat.  Sci.,  Phila.,  for  1860,  p.  M,  pL  8, 

fig.  10.    Phila.,  1861.    Wm.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Mulllca  Hill,  New  Jemy. 

subalta  n.  a.  Conrad.    (1869.) 

Am.  Jour.  Conch.,  vol  6,  Phila.,  1869, 1870,  p.  100^ 

pL  9,  fig.  22.    Phila.,  1870.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  Haddonfield,  New  Jers^. 

tumeri  n.  a.  White.    (1889.) 

Bull.  U.  S.  Geol.  Bur.  No.  61,  p.  26,  pi.  3,  fig^i.  6aad  7. 

Wash.,  1889.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Martinez,  Contra  Costa  county,  OaL 

Cancer  (Linn.)  Morton.    (1830.) 

Am.  Jour.  Sci.,  1st.  ser.,Tol.  17,  p.  287.  New  HareB, 
1830.    S. G.Morton. 

Bp.  nndet.  Morton.    (1830.) 

Am.  Jour.  Sci.,  1st  ser.,  toI.  17,  p.  287.  New  H*t*d, 

1830.    S. G.Morton. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

Bp.  undet.  Morton.    (1834.) 

Synop.  Org.  Bern.  Cret.  Gr.  U.  8.,  p.  74.    FhUa^ 

1834.    S.  G.  Morton. 
Formation:  Cretaceous. 
Location:  Sandy  Hook  [N.  J]. 

Candona?  emmonoiin.  a.  Jonea.  (1862.) 

Paloontographical  Society,  pp.   125-126,  fig.  l:^ 

In  text.    London,  1862.    T.B.Jonw. 
Formation:  TriassicT 
Location:  PhoenlxYllle,  F^ 

*— -  ?rogerBii  n.  s.  Jonea.    (1862.) 

Paleontographical  Society,  pp,  124,  126,  pL  <b 
figs.  20-22.    London,  1862.    T.B.  Jones. 

Formation:  TriassicT 

Location:  Culpeperand  Prince  Edward  countiM, 
Tirginia;  Deep  rlyer.  North  Carolina;  Phm- 
nizTlUe,  Fft. 

CantharnlnB  aubgen.  Meek.    (1876.) 

Bep.  U.  S.  Geol.  Snr.  Terr.,  toI.  9,  p.  878.  Waah., 
1876.    F.B.Meek. 

Canthams  (Bolten)  Meek.    (1876.). 

Bep.  U.  S.  Geol.  Sur.  Ton*.,  vol.  9,  pp.  377-878. 
Wash..  1876.    F.  B.  Meek. 

?JiaeBbnrgensiBn.8.White.    (1881.) 

Proc.  U.  S.  Nat.  Mus.,  vol.  4,  p.  138,  pi.  1,  figs,  1  and 
2,Wash.,  1881,Smithson.  Misc.  Coll.,  toL  21. 
Wash.,  1882.    C.  A.  White. 

Formation:  Cretaceous. 

Location:  Ticini^  of  Julesbnrg,  Cola 
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Csnthams— Continued. 
^—  (CantharoluB)  vanghanl  (M.  &,  H.) 
Meek.    (1876.) 

S«p.  U.  &  G«oL  Bar.  T«rr.,  toL  9,  pp.  879,  880^ 
pi.  32,  flgi.  6a,  b,  fig.  48,  p.  879.  Wuh.,  1878. 
T.B.Meek. 

TonDAtion:  Greteceooi. 

Location:  Nmf  the  mouth  of  Heiurt  rtTor,  on  the 
Upper  Mimnii 

Canthyzia   (snbgen.      Swain.)      Meek. 
(1876.) 

Bep.  U.  &  Geol.  Sar.  Terr.,  Tol.9,p.614.  Wesh., 
1876.    F.  B.  Meek. 

Capzina  (d'Orb.)  Conrad.    (1855.) 

Proc  Aced.  Nat.  8ci.,  Phile ,  for  1854, 1865,  p. 
288.     Phile.,  1858.    T.  A.  Coniad. 

«—  craaslfibra  n.  8.  Roemer.    (1849.) 

Texe^  pp.  406,409.    Bonn,  1849.    F.  Boemer. 

Tormetion:  Oreteoeoos. 

Location:  Near  Waco  camp,  aboTe  New  Brann- 

felB,  and  on  Pedemalei  and  San  Saba  rfren^ 

Tezaa. 

craaaifibra  Roemer.    (1862.) 

Kreide.  yon  Texas,  p.  79,  Taf.  5,  fig>.  fkt-f.    Bonn, 

1852.    F.  Boemer. 
Formation:  Gretaceone. 
Location:  Waco  camp  on  the  Gnadalnpe,  above 

New  Brannfele,  upper  course   of   Pedemalei 

rirer,  and  San  SalMi  Tallej,  Texas. 

— —  guadalupae  n.  8.  Roemer.    (1849.) 

Texas,  p.  408.     Bonn,  1849.    F.  Boemer. 

Formation :  Cretaceous. 

Location  :  Waco  camp,  above  New  Brannfele,  Tex. 

-^  guadalupae  Roemer.     (1852.) 

Kreide.  von  Texas,  pp.  79, 80,  Taf.  5,  flgBi4a,  b. 

Bonn,  1852.    F.  Boemer. 
Formation:  Cretaceous. 
Location :  Waco  camp,  on  the  Quadalupe,  above 

New  Braunfels,  Tex. 

-^-  occidentallB  n.  8.  Conrad.    (1855.) 

Proc  Acad.  Nat.  Sci.,  Phila.,  for  1864, 1855,  p. 

268.    Pblla.,  1856.    T.  A.  Conrad. 
Fonnation :  Cretaceous. 
Location:   Near  the  mouth    of  Pnercoe  river, 

Texas. 

• —  occidentaUs  Con.    ( 1857. ) 

Bep.  U.  8.  and  Max.  Bound.  Sar.,  vol.  1,  pt.  8,  p. 

147,  pL  2,  flg.  l-^oc    Wash.,  1857.     T.  A.  Con- 

nd. 
Formation:  Cretaceous. 
Location :  Near  the  mouth  of  Puercos  river. 

-^planata  n.  a.  Conrad.    (1855.) 

Proc  Acad.  Nat  ScL,  Phila.,  for  1854^  1856,  p. 

S88.    Phila.,  1866.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location :  Oak  creek,  near  Pnercoe  [Texas]. 

—  planata  Con.    (1857.) 

Bep.  U.  8.  and  Mex.  Bound.  Sur.,  vol.  1,  pt.  8,  p. 

147,  pL   2,  Jlgs.  8a,  b.     Wash.,  1867.     T.  A. 

Conrad. 
FermatioB:  Cretaceooa. 
Tawtloa;  Oak  creek,  near  PaerooiL 


Capxlna — Continned. 

—  quadrata  n.  s.  Conrad.    (1855.) 

Proc  Acad.  Nat  Sci.,  Phila., for  1864-1866,  p. 

Phila.,  1866.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  Alabama. 

—  T  texana  n.  8.  Roemer.    (1849.) 

Texas,  p.  400.    Bonn,  1849.    F.  Boemer. 

Formation:  Cretaceous. 

Location:  Near  Waco  camp,  slope  of  plateau  near 

Braunfels  and  on  road  fhtm  New  Braunfels  to 

Fredericksburg,  Tex. 

—  8p.  nndet.  Meek.    (1870.) 

Proc  Am.  Philos.  Soc,  voL  11, 1869-1870^  p.  488. 

Phila.,  1871.    F.B.Meek. 
Formation:  Cretaceous. 
Location:  Mission  SUtlon,  N.  P.  B. IL 

Caprlnella  ooraloidea  n.  8.  H.  A  M. 

(1854.) 
Mem.  Am.  Acad.  Arts,  and  Sci.,  n.  s.,  vol.  6,  pp. 

380-881,  pi.  8,  figs.  8a-/>     Cambridge  and  Bo^ 

ton,  1866.    Hall  ft  Meek. 
Formation:  Cretaceous. 
Location:  Sage  creek,  Nebr. 

Caprotina  (d'Orb.)  Meek.    (1876.) 

Bep.  ExpL  Sxped.  Santa  Fe,  N.  Mex.,  to  Junction 
of  Grand  and  Green  riven,  p.  186.  Wash., 
1876.    F.  B.  Meek. 

— —  texana  Roemer.    (1852.) 

Kreide  von  Texas,  p.  80,  Tat  5,  figs,  ior-e.    Bonn, 

1858.    F.  Boomer. 
Formation:  Cretaceous. 
Location:  Highlands  between  New  Braunfels  and 

Fredericksburg,  Tex. 

texana  (Room.)  Maroon.    (1858.) 

Geol.  N.  Am.  p.  42.    Zurich,  1868.    Jules  Marooo. 
Formation:  Cretaceous. 

Location:  Hills  surrounding  Comet  creek,  on  the 
left  bank  of  the  False  Washita. 

(Requienia  ?)  bicomla  n.  a.  Meek. 

(1876.) 

Bep.  Expl.  Exped.  Santa  Fe,  N.  Mex.,  to  Junction 
of  Grand  and  Green  rivers,  p.  126,  pi.  1,  figs.  7a, 
b.    Wash.,  1876.    F.RMeek. 

Formation:  Cretaceous. 

Location:  Fort  Lancaster,  Texas. 

Capsa  (Lam.)  Conrad.    (1857.) 

Bep.  U.  S.  and  Mex.  Bound.  Sur.,  vol.  1,  pt  8;  p. 
164.    Wash.,  1857.    T.  A.  Coniad. 

texana  n.  8.  Conrad.    (1857.) 

Bep.  U.  S.  and  Mex.  Bound.  Sur.,  vol.  1,  pt  8,pu 
164,  pi.  21,  flg.  6.  Wash.,  1867.  T.  A.  Con- 
rad. 

Formation:  Cretaceous. 

Location:  Leon  Springs  [Texas]. 

Capidas  fragUis  n.  8.  M.  &  H.    (1856.) 

Proc  Acad.  Nat  Sci.,  Phila.,  for  1866,  p.  61 

Phila.,  1867.    Meek  A  Hajden. 
Formation:  Cretaceous. 
Location:  Fox  hills,  Nebraska  [&  BakotaJ. 
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Capulua — Continned. 

oooidentalis  n.  s.  H.  &  M.    (1854.) 

■em.  Am.  Acad.  Arta  and  Scl.,  yoL  A,  n.  «.,  pp. 

386, 386,  pi.  1,  figs.  ISohL    Cambridg*  and  B<» 

ton,  1855.    Hall  Si  Heak. 
Formation:  Cretaceona. 
Location:  £age  creek,  Nebruka  [Wyoming], 

Cardiaster  (Forbes)  d'Orb. 

Paleont.  Fran^iaim,  Ecbinoides  Irregnlien,  Ttir. 
GMt,t.0,  pp.  123,124.  Parifl,  1863-1860.  A. 
d*Orblgny. 

(Forbes)  Desor.    (1858.) 

Synop.  Echinidee  Ton,,  p.  844.  Paris  and  Wl«»> 
bade,  1868.    £.  DeMr. 

clnctUB  (Mort. )  d'Orb.    (1854. ) 

Paleont.  Fxan^aiae  Ecbinoides  Irregulierii,  Terr. 

Cr4t.,  t.  6,  p.  147,  pi.  906,  fig.  4.     ParlB,  1860- 

1860.    A.d'OrWgqy. 
Formation:  Cretaceoua. 
Location:  New  Jeraey. 

^—  cinctufl  (Morton)  Desor.    (1858.) 
Synop.  Ecuinidea  Fooa.,  p.  846.    Faria  and  Wiea- 

bade,  1868.  E.  Deeor. 
Formation:  Cretaceona. 
Location:  New  Jeney. 

fimbriatas  (Mort.) d'Orb.  (1854.) 

Paleont.  Fran  (alee  Ecbinoidea  IrreguUar^  Terr. 

Cr6t.,  t.  6,  pp.  146,147,  pi.  906,  flg.  &    Paria, 

1863-1860.    A.d'Orbigny. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

Cardlnia  (Agass.)  Gabb.    (1869.) 

Am.  Joor.  Ooncb.,  toL  6,  Phila.,  1869,  1870,  p.  18. 
Pbila.,  1870.    Wm.  M.  Gabb. 

— ^  ?  ponderoaa  n.  s.  Gabb.    (1869.) 

Am.  Jour.  Conch.,  toI.  6,  Phila.,  1869,  1870,  p. 

13,  pi.  6,  fig.  11, 11a.  Phila.,  1870.  Wm.  M. 

Gabb. 
Formation:  Triaaaic 
Location:  Now  iiaea,  near  Austin  [NeTada]. 

«—  praecisa  n.  s.  White.     (1880.)* 

Twelfth  Ann.  Bep.  U.  S.  Gool.  and  Geogr.  Bur. 

Terr.,  part  1,  pp.  149,  150,  pi.  37,  tigs.  7a,  6. 

Wash.,  18S3.    C.  A.  White. 
Formation:  Jurassic. 
Location:  Near  the  lower  caAon  of  Tellowatone 

riyer,  Montana. 

«»-?  triangularis  n.s.Eiohwald.  C1871.) 

Geog.  Paleont.  Bemerk.  Halbins.  Mang.  n.  Alen- 
tiiichen  Inseln,  p.  179,  Taf.  16,  figs.  21,  22.  St. 
Petersburg,  1871.    E.  Eichwald. 

Formation:  Cretaceous. 

Location:  Alaska. 

—  ?  sp.  undet.    Meek.    (1870.) 

FroG.  Am.  Philoe.  Soc,  vol.  11, 1869, 1870,  p.  428. 

Phila.,  1871.     F.  B.  Meek. 
Formation:  Jurasaic. 
Location:  Salinoa  creek.  Hot  Springa. 

Cardita  ( Brag. )  Morton.     (1834. ) 

Synop.  Org.  Rem.  Cret.  Gr.  U.  8.,  p.  66.  Fhlla., 
M84.    fi.  G.  Morton. 


Cardita — Conti  nned. 

?  altiooAta  n.  s.  Qabb.    (1869.) 

Geol.  Snr.  Cal.,  Paleont.  Tol.  2,  p.  288,  pL  88,  f^ 
16.    PhlUu,  1869.    Wm.  M.aabb. 

Formation:  Cretaceous. 

Location :  Sierra  de  laa  Conchaa,  near  AzlTedil, 
Sonora,  Mexico. 

-^->  deolaa  n.  s.  Morton.    (1833.) 

Am.  Jour.  ScL,  lat  eer.,  toI.  28,  p.  90S  (pL  •,  llg. 
8»[Tol.2i]).    New  HaT«n,  1833.    &  6.  Morton. 
Formation:  Cretaceona. 
Location:  St.  Georgea,  DeL 

decisa  Morton.    ( 1833. ) 

Am.  Jour.  Sci.,  lat  ear.,  vol.  24,  pL  9^  fls.8.   Vtw 

Haren,  1833.    &  G.  Morton. 
[Described  in  toI.  23.] 

decisa  Morton.    (1834.) 

Stynup.  Org.  Rem.  Cret.  Gr.  U.  S.,  p.  (M^  pL  9^  f^ 

8.    Phila.,  1834.    S.  G.  Morton. 
Fonnatlon:  Gretaceoua. 
Location:  St.  Georges,  DeL 

emlniila  n.  s.  Conrad.    (1857.) 

Bep.  U.  8.  and  Mex.  Bound.  Sur.,  toI.  1,  pi  2,  pw 
180,  pl.«,  fig.  8.    Waah.,  1857.    T.  A.  Conxad. 
Formation:  Cretaceous. 
Location:  Leon  springa  [Texaa.] 

bomii  n.  s.  Gabb.    ( 1864. ) 

Geol.  Sur.  Gal.,  Paleont,  toI.  1,  p.  174,  pl.  S4^flg. 

167.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaoeoua. 
Location:  Near  Fort  Tejon,  Martinez,  near  Olay^ 

ton,  Cal. 

honili  Gabb.    (1869.) 

Geol.  Sur.  Cal.,  Paleoot,Tol.  2,  pp.  187, 188,  pL  SO^ 
figs.  83,  83a.    Phila.,  1869.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Near  Fort  T^on;  MarUnex;  Clayton; 
near  New  Idria,  and  west  of  Griawold'a,  on  tho 
road  firom  the  latter  place  to  San  Juan,  OaL 

intermedia  n.  s.  Whitfield.    (1885.) 

Mon.  U.  B.  GeoL  Snr.,  toI.  9,  p.  209,  pl.  28,  fl|pk 

14,16.    Wash.,  1885.    B.  P.  Whitfield. 
Formation:  Cretaceona. 
Location:  Farmingdale^  N.  J. 

planlcoBta  (Lam.)  Conrad.  (1856.) 

Bep.  Xxpl.  and  Sur.  P.  B.  B.  Miaa.  BiTar  to  Fft- 
dfic  Ocean.    App.  Prelim.  Geol.  Bep.  of  W.  P. 
Blake,  Pal.,  p.  10.  Waah.,  1855.  T.  A.  COnrad. 
Formation:  Eocene  fCretaceous.] 
Location:  Cafiada  de  laa  Uvaa  [Oalifomia]. 

—  planlcosta  (Lam.)  Conrad.     (1856.) 

Bep.  Expl.  and  Snr.  P.  B.  B.  Miaa.  Birer  to  P»> 
cific  Ocean,  toI.  6,  App.  p.  321,  pL  S^  1kg,  6L 
Waah.,  1856.    T.  A.  Conrad. 

Formation:  Eocene  [Cretaoeoua]. 

Location:  Canada  de  laa  Utaa. 

— i^-  snbtetrica  n.  s.  Conrad.    (1857.) 

Bop.  V.  S.  and  Max.  Bound.  Bar.,  toL  1,  pi.  S,  pw 
164,  pL  21,  fig.  6.  Waah.,  1857.  T.  A.  Con- 
rad. 

Formation:  Cretaeeona. 

Location:  Bio  BfSTo  dol  Vorto  [T«BMMl)i 
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Cardita — Continued. 

—  sabqnadrata  n.  s  Gabb.  (1800.) 

Joor.Acad.  Nat  8ci.  PhUiu,  vol.  i»  Sd.  Mr.,  18U- 

1860»  p.  aOS,  pi.  48,  flg.  S2a,  5.  [Slo,  »].    Phila. 

1868-18Ga    Win.M.  G«bb. 
Tmatioo:  Cretaceous. 
Location:  Biirliugton  couq^,  N«w  J«imj. 

«<—  Bubquadrata  ?  Gabb.    (1860. ) 

Jour.  Acad.  Nat  8d.,  Phila.,  toI.  4,  Xd  sar.,1868- 
1860;  p.  S9ft.    Phila.,18ftft-186a  Wni.  M.  Oabb. 
Formation:  Gretaoeoui. 
Location:  Hardeman  county,  TenD< 


Cardium  (Linn.)  Morton.    (1834.) 

fiynop.  Org.*  Rem.  Oret  Or.  U.  S.,  p.  66.  Phila., 
1834.    8.  6.  Morton. 

(Ltnn.)  Meek.    (1876.) 

Bepi  U.  8.  OeoL  Bur.  Terr.,  toI.  9,  p.  166^  WMh., 
1876.    F.  B.Meek. 

abmptnxxi  n.  8.  Gabb.    (1860.) 

Jonr.  Acad.  Nat  8cl.,  Fhlla.,Tol.  4,  2d  aer.,  1868- 
1860,  p.  302.  Phila.,  1868-1860.    Wm.  ILGabb. 
Ton&ation:  Cretaoeoui. 
Location:  "Near  Purdy,*' Tenn. 

—  arcaeformia  n.  8.  Gabb.    (1860.) 

Am.  Jonr.  Conch.,  toI.  A»  Phila.,  1869, 1870,  pp. 

11,12,  pi.  3,  fig.  9.   Phila.,  187a  Wm.  K.  Gabb. 
Formation:  Juranlo. 
Location:  Volcano,  about  thirty  milee  ■ontheaet 

of  Walker*!  lake,  Nerada. 

—  arkanaexiBe  n.  a.  Conrad.     (1856.) 

Proc  Acad.  Nat.  8ol.,PhUa.4lir  1864, 186A,  p.  866. 

Phila.,  1(66.    T.  A.  Conrad. 
Femation:  Cretacooiiak 
Location:  Arkansea. 

- — bellttliim  n.  s.  Meek.    (1876.) 

Sep.  Sxpl.  Bxpcd.  Santa  Fe,  New  Mexico,  to 
Junction  of  Grand  and  Green  riT6Br%  pp.  128- 
U9,pL8,flga.6a,b.    Waab.,1876.    F.  B.Meek. 
Fonnatioa:  Cretaceona. 
Location:  Bio  de  la  Plata  [Colorado]. 

— —  brasoenae  n.  8.  Shnmard.    (1858.) 

TruM.  Acad.  Sd.,  St.  liouia,  toL  1, 1866-1860,  p. 

600.    St  Lonia,  1856-1860.    B.  F.  Shumard. 
Formation:  Cretaceona. 
Looatioo:  Johnaon  ooanty,  at  Comanche  Peak,  a 

few  feet  aboTe  tlie  leyel  of  Braaoa  rlTor,  and 
Patrick*!  creek,  Parker  county,  Tezaa. 


-brewarii  n.  a.    Gabb.    (1864.) 

Geol.  Bur.  Gal.,  Paleont,  toL  I,  p.  176,  pi.  24,  flg. 

16A.    Phila.,  1864.    Wm.  K.  Gabb. 
Formation:  Cretaceoni. 
Locaticm:  Eaat  of  the  north  end  of  Cafiada  de  laa 

Utm;  around  Martinea,  OaL 


n. 


Shnmard. 


— >  ohootaweaae 

(1869.) 

Trana.  Acad.  Sd.,  8t  Loula,  toI.  1, 1866-1860,  p. 
St  Looia,  1866-18601    B.  F.  Shnmard. 
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^—  ohootawenae    (Shnmard)    White. 
(1880.) 

Twelfth  Ann.  Bep.  U.  &  Geol.  and  Geogr.  Snr. 
Terr.,  pt  1,  p.  89,  pL  18,  figi.  To-e.  Waah., 
1883.    CA.  WhHeu 

^^-ooloradoenae  n.  8.  Shnmard.  (1858.) 

Tzaaa.  Acad.  Sd.,8t  Louta,  vol.  1, 1866-1860,  pp. 

699,600.    St  Louia,  1856-1880L    B.F.  Shnmard. 
Fonnation:  Cretaceona. 
Location:  Burnet,  Traria,  Boaque,  Johnaon,  and 

McLennan  oountiea,  and  iOTeial  hundred  milea 

terthar  weatward,  Texas. 

—  congeatuxn  n.  s.  Conrad.    (1857.) 

Bep.  U.  S.  and  Mex.  Bound.  Bur.,  toI.  1,  pt  ^ 
p.  149,  pL  6,  flga.  6a-d.  Waah.,  1867.  T.  A. 
Conrad. 

Formation:  Cretaceona. 

Location:  Bio  San  Pedro  [Tezaa]. 

cooperii  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont,  toI.  1,  p.  172,  pL  24,  tgk 
164,154a.    Phila.,  1804.    W.  M.  Gabb. 

Formation:  Cretaceona. 

Location:  Martinea,  Ban  Diego,  near  Oaliada  de 
laa  UTaa,  Cal. 

cooperi  (Gabb)  Eiohwald.    (1871.) 

Geog.  Paleont.  Bemerk.  Halblna.  Mang.  u.  AleiH 
tlichen  laoelii,  p.  176,  Tal  16,  flgp.  8,  i.    flt 
Petersburg,  1871.    B.  Xichwald. 
Formation:  Cretaceona. 
Location:  Alaska. 

cnrtum  (M.  A  H.t)  Meek.    (1877.) 

Bep.  Geol.  Kzpl.  Fortieth  Parallel,  toI.  4,  pt  1, 
pp.  151, 16*2,  pi.  15,  flg.  3  rnot  8a).  Waah.,  1877. 
F.  &  Meek. 

Formation:  Cretaceona. 

Location :  Chalk  creek,  two  milea  weat  of  tTptown, 
Utah. 

— -cnxtnixi  (M.  &  H.)  White.    (1879.) 

Eleven  th  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Soi; 

Terr.,  p.  235.    Wash.,  1879.    a  A.  Whilom 
Formation:  Cretaceoua. 
Location:  Coalville,  Utah. 

curtuin  (M.  A.  H.)  White.    (1878.) 

Eleventh  Ann.  Bep.  U.  B.  Geol.  and  Geogr.  Bar. 

Terr.,  p.  249.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Billiard  station,  Wyoming. 

lecoratumC  Grew . )  Eieh  wald.  ( 1871. ) 

Geog.  Paleont  Bemerk.  Halbina.  Mang.  u.Alea- 
tiechen  Inaeln,  pp.  129.  130.  Bt  Petersburg^ 
1871.    E.  BichwAld. 

Formation:  Cretaceous. 

Location:  Alaskan  peninsula,  Kadiak,  Unga,  and 
Atcha  islands. 

—  dnmoaiuii.  n.  s.  Conrad.    (1870.)   ^ 

Am.  Jour.  Conch.,  vol.  6,  Phila.,  1870, 1871,  p.  T6. 

Phila.,  1871.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  Haddonfield,  N.  J. 

>  elegantulmn  n.  8.  Roemer.    (1848.) 

Texas,  pp.  405, 406,  Bonn,  1849.    F.  Boemer. 

FormaHon:  Cretaceona. 

Location:  Waterfall,  near  New  Brannfal^  Tax. 
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—  elegantultun  Roemer.    (1852. ) 

Kr«ide.  Ton  Texas,  pp.  48,  49,  Taf.  8,  flgB.  6a-«. 

Bonn,  1862.    F.  Roemer. 
Vormatlon:  Cretaoeoiu. 
Location:  Waterfall  of  the  Onadalnpe  below  New 

Brannfela,  Tex. 

^—  eufaolense  n.  s.  Conrad.    (1860. ) 

Jonr.  Acad.  Nat.  8cl.,  Phila.,Tol.  4,  adser.,  186a- 
1860,  p.  282,  pi.  46,  fig.  12.  Phila.,  1868-1860.  T. 
A.Oonnd. 

Formation:  Oretaceone. 

Location:   Tippah  conntj,  II Im.,  and  Snlkala, 

eniaulenaia  (Con. )  Whitfield.  (1885.) 

Mon.U.&Geol.  Sar.,Tol.  9,  p.  132,  pi.  20,  flgs.  17- 

19.    Wash.,  1886.    B.  P. Whitfield. 
Formation:  CretaceooB. 
Location:  Holmdel,  N.  J. 

— ^  guerangeri  (d'Orb.)   Eiohwald. 
(1871.) 

Geog.  Paloont  Bemerk.  Halbina.  Mang.  a.  Alen- 
tlBchen  Ineeln,  pp.  128,  129.  St.  Petenborg, 
1871.    K  Eichwald. 

Formation:  Gretaceons. 

Location:  Eadiak  Island,  Alaslia. 

—  hemicyclicus  n.  s.  Taomey .    (1854. ) 

Proc.  Acad.  Nat.  ScL,  Phila.    1856.    M.  Taomey. 
Formation:  Gretaceons. 
Location:  Alabama. 

•^—  hinaniim  (Sow.)  Roemer.    (1849.) 

Texas,  p.  406.    Bonn,  1849.    F.Boemer. 
Formation:  Oretaceooa. 

Location:  Fredericksburg  and  San  Saba  rlTor, 
Texas. 

hiUanum  (Sow.)  Roemer.    (1852.) 

Kreide.  yon  Texas,  p.  49,  Taf.  6,  fig.  12.  Bonn,  1862. 

F.  Boemer. 
Formation:  CretaceouB. 
Location:  Fi-edericksburg  and  San  Saba  falley, 

Texas. 

— ~- inbricatarlum    (Leym.)  Eiohwald. 
(1871.) 

Geog.  Paleont.  Bemerk.  Halbins.  Mang.  n.  Alen- 
tischen  Inseln,  pp.  176,  176.  St.  Petersburg, 
1871.    E.  Eichwald. 

Formation:  Cretaceous 

Location:  Alaska. 

— -  kanaaaense  n.  s.  Meek.    (1871.) 
Fourth  Ann.  Bep.  V,  8.  Geol.  and  Geog.  Snr. 
Terr.,  pp.  307,  308.    Wash.,  1871.    F.  B.  Meek. 
Formation:  Cretaceous. 

Location:  TweWe  miles  southwest  of  Sallna,  Sa- 
line county,  Kansas. 

-^~  ?  kanaaaenae  Meek.    (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  pp.  170, 171, 

pi.  2,  figs.  14a-d.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  TwelTe  miles  south  west  of  Sallna, 


Cardium — Continued. 

kanaaaenae  (Mk.)  Cragin.     (1889.) 

Bull.  Washb.  Ool.  Lab.  Nat  Hist.,  vol.  8,  No.  10^ 
p.  67.    Topeka,  1889.    F.  W.  Ciagin. 

Formation:  Cretaceous. 

Location:  Kiowa,  Comanche,  BaTaria,  and  XU»^ 
worth  counties,  Kansas. 

lamarenaia  n.  a.  Shumard.    (1859.) 

Trans.  Acad.  Sd.,  St  Louis,  toL  1, 1866-1860^  pp. 

6C0,  601.    St   Louis,   1866-1860.     B.  F.  Shn- 

mard. 
Formation:  Cretaceous. 
Location:  Bed  riTsr,  Lamar  county,  Texas. 

linteum  n.  s.  Conrad.  ^  (1855.) 

Bep.  Expl.  and  Snr.  B.  B.  B.  Miss.  Blrerto 
Pacific  Ocean,  App.  Prelim.  Geol.  Bep.  of  W. 
P.  Blake,  Pal.  p.  9.  Wash.,  1866.  T.  A.  Oo^ 
rad. 

Formation:  Eocene  [Cretaceous]. 

Location:  Cafiada  de  las  Uvas. 

-^  linteum  Conrad.    (1856.) 

Bep.  Expl.  and  Sur.  B.  B.  B.  Miss.  Blrer  to  Fl^ 
cific  Ocean,  toL  6,  App.,  p.  320,  pL  i^  fig.  1. 
Wash.,  1866.    T.  A.  Conrad. 

Formation:  Eocene  [Cretaceous]. 

Location.  Cafiada  de  las  UTasi 

mediale  n.  8.  Conrad.    (1857.) 

Bep.  U.  S.  and  Mex.  Bound.  Sur.,  yol.  1,  pt  S,  pi 
149,  pi.  4,  figs.  4a-6.  Wash.,  1867.  T.  A.  Ob&> 
rad. 

Formation:  Cretaceous. 

Location: [Texas]. 

multiatriatum n.  s.  Shumard.  (1853.) 

Expl.  Bed  rlrer,  Louisiana,  by  B.  B.  Marcy,  pw 
207.  pi.  4,  fig.  2.    Wash.,  1868.    B.  F.  Shumaid. 
Formation:  Cretaceous. 
Location:  Camp  No.  4,  Cross  Timbexa.  Tex. 

multiatriatum     (Shum.)      SohieL 

(1855.) 
Bep.  Expl.  and  Sur.  B.  B.  B.  Miss.  Birerto  Fl^ 
cific  Ocean,  toI.  2;  Bep.  Expl.  Forty41nt  Plu^ 
allel  N.  Lat,  p.  109,  pi.  1,  fig.  la   Wash.,  1866w 
James  Schiel. 
Fonnation:  Cretaceous. 
Location:  Upper  Green  rirer. 

multiradiatum  n.  a.  Gabb.    (1860.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  toI.  4,  2d  eer.,  1868- 
18(>0,  p.  395,  pU  68,  fig.  29.  Phila.,  1868-180a 
Wm.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Eufaula,  Ala. 

pauperoulum  n.  a.  Meek.    (1871.) 

Fourth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  306.    Wash.,  1871.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Oil  Springs,  twenty  miles  west  of  Fort 

Bridger,  Wyo. 

paupercnlum  (Meek) White.   (1879.) 

Eleventh  Ann.  Bep.  U.  S.  Geol.  and  <3eogr.  Sor, 
Torr.,  p.  291,  pi.  9,  fig.  8a.  Waah.,1879.  aA. 
White. 

Formation:  Cretaceous. 

Location:  Oil  Springs,  twenty  rnUas  wast  of  Itei 
Bridger,  Wyo. 
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—  pedexnalis  n.  8.  Roemer.    (1849.) 

Texas,  p.  406,  Bonn.,  1849.    F.  Roemer. 
Fonnation:  Creteceoiu. 
Location:  Frederickabui^,  Tex. 

pertenne  n.  s.  M.  &.  H.    (1861.) 

Ptoc  Acad.  Nat,  Scl..  Phila..  for  1861,  p.  442. 

Fhna.,1862.    Meek  «  Haydeu. 
FormatioD:  CretaceoniL 
Location:  Deer  creek,  near  the  north  branch  of 

Platte  riTer,  Kehruka  [WyomlngJ.    . 

-»—  proteztnm  n.  8.  Conrad.    (1853.) 

Joar.  Acad.  Nat.  Sci.,  Phila.,  Tol.  2,  2d  ser.,  1860- 
1854,  p.  275,  pi.  24,  flg.  li.  Phila.,  1850-1854. 
T.  A.  Conrad. 

FcHination:  Cretaceons. 

Location:  Barlington  county,  New  Jeney. 

-»-  remondianom  n.  s.  Gabb.   (1864. ) 

Geol.  Bur.  QU.,  Palaeont.,  toI.  1,  p.  172,  pi.  23,  flg. 

153.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceona. 
Location:  Near  Benicla,  "Wright*!  Qnlch,"  near 


City.  Cal. 

— —  ripleyanmn  d.  a.  Conrad.    (1869.) 

Am.  Jour.  Oonch.,  toI.  5,  Phila.,  1660-1870,  p.  96, 

pL  9,  fig.  6.    Phila.,  1870.    T.  A.  Oonrad. 
Formation:  Cretaceona. 
Location:  Haddonfleld.  N.  J. 

— ripleyantim(Con.)Whitfield.  (1885.) 

Hon.  U.  8.  Geol.  Sar.,  toI.  9,  pp.  132,  133,  pi.  20, 

flg.  14.    Wash.,  1885.    B.  P.  Whitfield. 
Formation:  Cretaceona. 
Location:  Keyport,  N.  J. 

-^ripleyeoae  n.  s.  Conrad.    (1858.) 

Jour.  Acad.  Nat  8ci.,  Phila.,  toI.  3,  2d  aer.,  1855- 
1858,  p.  326.    Phila.,  1855-1858.    T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Owl  creek,  three  mllen  north  of  the 
town  of  Bipley,  Bfias. 

-— rammn.  8.  £.  d&S.    (1857.) 

Trana.  Acad.  Sci.,  St.  Louis,  vol.  1, 1856-1860,  p. 
38.     St.  Lonia,  1856-1860.     Eyana  A  8humard. 

Formation:  Cretaceoua. 

Location:  On  Moreau  and  Grand  rivers  [S.  Da- 
kota]. 

—  ?  aanoH-aabaB  n  8.  Roemer.  (1849.) 

Texas,  p.  405.    Bonn,  1849.    F.  Boemer. 
Formation:  Cretaceous. 

Location:  Fredericksburg  and  old  Spanish  fort  on 
San  Saba  rirer,  Texas. 

<^—>  lancti-BabaB  Roemer.    (1852.) 

Knide.  Ton  Texas,  p.  48,  Taf.  6,  flga.  7a,  b.  Bonn, 

1852.    F.  Boemer. 
Formation:  Cretaceous. 
Location:    Fredericksburg  and  Spanish  fort  on 

Ban  Saba  rirer,  Texas. 

— —  adtaluin  n.  8.  Meek.    (1858.) 

Trans.  Albany  Inst.,  toL,  4,  pp.  40,41.    Albany, 

1868-1861    F.B.Meek. 
Formation:  Gretaceons. 
Loeatioo:  Nanaimo,  YanconTsr  lalandb 


Carditun—Continued. 

?  aevierlenals  n.  s.  Hill.    (1888.) 

Ann.  Ibip.  Geol.  Sur.  Ark.  for  1888,  rol.  2,  pp.  194^ 
135,pl.2,flgs.21,21<k  LltUe Bock,  1888.  JLT, 
Hill. 

Formation:  Cretaceous. 

Location:  Near  Hurfreesboro,  Aik. 

Bhumardi  n.  8.  M.  St  H.    (1860.) 

Proc.  Acad.  Nat  Sd.,  Phila.,  for  1860,  pp.  182,188. 

Phila.,  1861.    Meek  A  Hajden. 
Formation:  Jurassic 
Location :  Sou  thwest  base  of  Black  hills^  Nebraska 

[Wyoming]. 

-^—  apecioBtun  n.  8.  M.  &  H.     (1856.) 

Proc  Acad.  Nat.  Sci.,  Phila.,  for  1866,  pp.  ST^ 
275.    Phila.,  1857.    Meek  A  Hayden. 

Formation:  Cretaceous. 

Location:  Bad  Lands  of  Judith  rlTer,  Nebnska 
[Montana]. 

apecioaum  (M.  dc.  H. )  White.  (1879.) 

SloTenth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  8uw 
Terr.,  pp.  182, 1 83.    Wash.,  1879.    a  A.  Whitau 

Formation:  Cretaceous. 

Location:  Fosail  ridge;  mouth  of  St.  Trains  creek; 
Talieys  of  the  Cache  k  la  Poudre  and  Llttto 
Thompeon  creeks,  Colorado. 

apecioaum  (M.  <&  H.)  White.  (1879.) 

Eleventh  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Bos. 

Terr.,  p.  197.    Wash.,  1879.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Bear  creek,  near  Morrison,  Colo. 

apeciosum  (M.  A,  H.)  White.  (1879.) 

Eleyenth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Snr. 
Terr.,  p.  225.    Wash,  1879.    O.A.Whitew 

Formation:  Cretaceous. 

Location:  Near  White  Blver  Indian  agency,  Colo- 
rado. 

apecioaum  (M.  &  H.?)  White. (1879.) 

Eleventh  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  229.    Wash.,  1879.    C.A.Whlta. 
Formation:  Cretaceous. 
Location:  Dudd's  ranch  on  Ashl^*s  fork,  Utah. 

apillmani  n.  8.  Conrad.  (1858.) 

Jour.  Acad.  Nat.  Sci..  Phila.,  vol.  3, 2d  ser.,  1866- 
1858,  p.  326,  pi.  34,  flg.  3.  Phila.,  1855-1868L 
T.  A.  Conrad. 

Formation :  Cretaceous. 

Location :  Owl  creek,  three  miles  north  of  town 
of  Bipley,  Mias. 

—  auboiurtum  Meek.    (1877.) 

Bep.  Geol.  Expl.,  Fortieth  Parallel,  vol.  4^  pt  1, 
pp.  152,  153,  pi.  15,  flg.  3a  (not  flg.  3).  Wash., 
1877.    F.  B.  Me«k. 

Formation :  Cretaceous. 

Location :  Chalk  hill,  near  CoalriUe,  Utah;  ba- 
tween  Coalville  and  Weber  Canon. 

aubourtiun  (Meek)  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Snr. 

Terr.,  p.  235.    Wash.,  1879.    a  A.  Whllsw 
Formation:  Cretaceous. 
LocaUou :  CoaWUle^  Utah. 
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stibcurtum  (Meek)  White.    (1879.) 

Eleventh  Ann.  Rep.  U.  S.  Oeol.  and  G«ogr.  Bar. 

Terr.,  p.  260.    Wash.,  1879.    0.  A.  White. 
7onnatioD :  GretaceouB. 
Location :  Billiard  station,  Wyo. 

subquadratum  n.  b.  E.  &  S.  (1857.) 

Tmni.  Acad.  Sd.,  St  Louis,  toI.  1. 1866-1860,  pp. 

88,39.    St.  Lonis,    1866-1860.    Sraui  A  Shu- 

mard. 
Vomiatlon :  Cretaceous. 
Location :  Moreau  rirer  [8.  Dakota]. 

— —  tlppantzm  n.  8.  Conrad.    (1858.) 

Jour.  Acad.  Nat.  Sci.,  Thlla.,  vol.  .3,  ^d  ser.,  1856- 
1868,  p.  326,  pi.  34,  flg.  Sb.  Phila.,  1666-1868. 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location :  Owl  creek,  three  miles  north  of  the 
town  of  Ripley,  Hiss. 

transversale  n.  s.  Roemer.     (1849.) 

Texas,  p.  406.  Bonn,  1849.    F.  Roemer. 
Fonnation :  Cretaceous. 
Location :  Fredericksburg,  Tex. 

trite  n.  8.  White.    (1879.) 

Blerenth  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  8ur. 

Terr.,  pp.  291, 292,  pi.  6,  flgs.  4a»  6.    Wash.,  1879. 

0,  A.  White. 
Formation:  Cretaceous. 
Location:  Bead  of  Waterpocket  cafion, oouthem 

Utah. 

trite  White.    (1879.) 

Eleventh  Ann.  Rep.  U.  8.  Geol.  and  Oeogr.  Snr. 

Terr.,  p.  248.    Wash.,  1879.    C.A.White. 
Formation:  Cretaceous. 
Location :  Bear  River  valley,  Wyoming. 

«—  tomiduluxn  n.  s.  Whiteaves.  (1884.) 

Geol.  and  Nat  BiHt  Sur.  Can.,  Mes.  Foes.,  vol.  1. 

pt.  3,  pp.  249, 250,  pi.  33,  flg.  4.    Montreal,  1884. 

J.  F.  Whiteaves. 
Formatiun :  Cretaceous. 
Location :  South  side  of  fiCaud  island. 

(Adaciia)?8p.undet.  White.  (1889.) 

Bull.  U.  8.  Geol.  Snr..  No.  61,  p.  68,  pi.  9,  flg. .4. 

Wash.,  1889.    C.  A.  White. 
Fonnation:  Cretaceous. 
Location :  Palace  Camp,  Washington. 

—  (Criocardxmn)  dumostun  (Con.) 

Whitfield.    (1885.) 

Mong.U.S.  Geol.  Sur.,  vol.  9,  pp.  133-135,  pi.  20, 

figs.  9-13.    Wash.,  1886.    R.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Haddonfleld,  N.  J. 

—  (Criocardium)  multiradiatum 
(Gabb.)  Whitfield.    (1885.) 

Hon.  U.  8. Geol. Sur.,  vol.9,  pp.  139,  136,  pi.  21, 
figs.  1-3.    Wash.,  1886.    R.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  Holmdel,  Monmouth,  Freehold,  and 
Burlington,  N.  J. 

— »-  (Criocardium)  apeciosum  (M.  & 
H.)Meok.    (187a.) 

Rep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  pp.  169, 170,  pL 
37,  figs.  4a-c    Wash.,  1876.    F.  B.  Meek. 

IVnrmation:  Cretaceous. 

Location:  Mouth  of  Judith  ilver;  on  Oache  La 
Pondre  river,  Golonde. 


Cardium — Continned. 

(OraUocarditim)  aabidostim  n.  8. 

Gabb.    (1869.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.  2,  p.  267,  pL  36,  flg.  14. 

Phila.,  1869.     Wm.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Sierra  de  las  Conchas,  near  Arivechi, 

Sonora,  Mexico. 

(Granocardium)  tippannm  (Con.) 

Gabb.    (1876.) 
Proc.  Acad.  Nat  Sci.,  Phila.,  fbr  1876;  p.  310. 

Phila.,  1876     Wm.M.Gabb. 
Formation:  Cretaceous. 
Location:  Pataula  creek,  Georgia. 

(Hemicardium  ?)  curtum  n.  8.  M. 

&H.     (1861.) 
Proc.  Acad.  Nat  8el.,  Fhila.,  for  1861,  p.  442. 

Phil.,  1862.    Meek  A  Hayden. 
Formation:  Cretaceous. 
Location:  Bead   Gros  Yentree  river,  Kebradca 

[Wyoming]. 

(Laevicardliim)   anntdatmn  n.  s. 

Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont,  vol.  1,  p.  171,  pi.  23,  flg. 

162.    Phila.,  1864.    W.M.Gabb. 
Formation:  Cretaceous. 
Location:  Curry's,  south   side  of  Mount  Diablo, 

Oalifomia. 

(Lsevicardium)  annulatum  Gabb. 

(1869.) 
Geol.  Sur.  Gal.,  Paleont,  voL  2,  p.  187,  pL.  30, flg. 

81.     Phila.,  1869.     W.M.Gabb. 
Formation:  Cretaceous. 
Location:  Martines,  south  of  Mount  Diablo,  and 

in  Orestimba  cafton,  California. 

(Protocardium)  filosmn  n.  a.  Con- 
rad.   (1857.) 

Rep.  U.  S.  and  Mex.  Bound.  8ur.,ToL  1,  pt  2,  p,  160^ 

pi.  6,  flgs.  7a,  b.    Wash.,  1857.    T.  A.  Conxad. 
Formation:  Cretaceous. 
Location:  Leon  Springs,  Texas. 

(Protocardium)  granuliferum  n.  s. 

Gabb.    (1869.) 
Geol.  Sur.  Oal.,  Paleont,  vol.  2,  pp.  267, 268,  pL 

86,  flg.  16.    Phila.,  1869.    Wm.  M.  G*bb. 
Formation:  Cretaceous. 

Location:  Sierra  de  las  Conchas,  near  Arivechi, 
Sonora,  Mexico. 

(Protooardiaj  linteuoi  n.  a.  Con- 
rad.   (1860.) 
Jour.  Acad.  Nat.  Sd.,  Phila.,  vol.  4,  2d  eer.,  1858- 
1860,  pp.  278,279,  pi.  46,  flg.  17.    Phila.,  1868- 
1860.    T.  A.  Conrad. 
Formation:  Cretaceous. 

Location:   Eufanla  [Alabama];  Tippah   county, 
Alabama  [Mississippi]. 

(Protocardia)  multistriatam 

(Shnm.)  Conrad.    (1857.) 

Rep.  U.  S.  and  Mex.  Bound.  Sur.,  vol.  1,  pt  ^  p^ 
149,  pi.  6,  flgs.  4a-o.  Wash.,  1867.  T.  A.  Ooarmd. 
Formation:  Cretaceous. 
Location:  Leon  Springs  [Texas]. 
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Carditi2n->-Contitmed . 

(Protocardinzn)  perelongatmn  n.  a. 

Whitfield.     (1885.) 
Hon.  U.  S.  G«oI.  Sur.,  toL  9,  pp.  136-138,  pi.  20, 
flgiL  20,21,  pi.  21,  figs.  4,6.    Wash.,  1885.    B. 
P.  Whitfield. 
Ibn&ation:  CretaoeooB. 

Location:  Cream  Bldge  and  Mnllica  Hfll,  New 
Jafsej. 

(Protocardiom)  plaoerenals  n.  8. 

Gabb.    (1864.) 
GeoL  Sur.  Cal.,  Paleont,  toI.  1,  p.  173,  pL  24,  flg. 

166.    Phila.,  1864.    W.  H.  Oabb. 
formation:  Oretaceoiu. 
Location:  Texas  Flat,  Placer  coonty,  California. 

(Protocardia)  salixiaenae  n.  8.  Meek. 

(1871.) 

Joorth  Ann.  Bep.  IT.  8.  Oeol.  and  Oeogr.  Sor. 
Terr.,  pp.  306,307.    Waah.,  1871.    F.  B.  Meek. 

loimatloa:  Cretaceous. 

Location:  Twelre  miles  southwest  of  Sallna,  Sa- 
line coonty,  EUmsaa. 

—  (Protocardia)  tezantixn  n.  8.  Con- 
imL    (1857.) 

B»p.  U.  8.  and  Hue.  Bonnd.  Sor.,  toL  1,  pt.  2,  p. 

160,  pL  8,  figs.  6a-e.    Wash.,  1867.    Z.  A.  Oon- 

nd. 
Formation:  Cretaceous. 
Location:  Between  Bl  Paso  and  Frontera. 

—  (Protooardium)  tranBluoidum  n.  8. 
Qftbb.    (1869.) 

Q90L  Bur.  OaL,  Paleont,  toI.  a,  pw  187,  pL  80, 
flgB.8a,82a.    Phila.,  1889.    W.  M.  Gabb. 

Fonnation:  Crstaeeooa. 

Location:  Martinez,  aoutb  of  Mount  Diablo,  Cali- 
fornia. 

' —  (Traoliyoardiiim)  alabamenae  n.  a. 

Oabb.     (1876.) 
Froc  Acad.  Nat  Set.,  Phlla.,  for  1878,  p.  310. 

Phila.,  1870.    Wm.  M.  Oabb. 
Fonnation:  Cretaceous. 

— » (Ttachyoardinm)  carolinenalB  n.  8. 
Conrad.    (1876.) 

Bep.  Geol.  Sur.  N.  Carolina,  toL  1;  Baletgh,  1876, 
W.  C.  Kerr,  App.  A,  p.  7,  pL  2,  fig.  1.  T.  A. 
Coorad. 

Fonnation:  Cretaceous. 

Location:  Snow  Hill,  Greene  eonnty.  North  Caro- 
Una. 

—  (Trachycardinm)  caroliuenae 
(Con.)    Gabb.    (1876.) 

Proc  Acad.  Nat  Sci.,  Phila.,  for  1876,  p.  810. 

Phila.,  1876.    Wm.  M.  Gabb. 
Fonnation:  Cretaceous. 
Location  :  Patanla  creek,  Georgia. 

— ^(Traohycardiumeufaulenae)  (Con.) 
Gabb.    (1876.) 
Proc  Acad.  Nat  Set,  Phila.,  for  1876,  p.  310. 

Phila.,  1876.    Wm.  H.  Gabb. 
Fonnation :  Cretaceous. 
Location :  Quitman  county,  Georgia. 

Bull.  102 6 


Cardium — Continued. 

8p.  undet.  Morton.    (1830.) 

Am.  Jour.  Sci.,  let  ser.,  toI.  17,  p.  288.    Nsv 

Haren,  1830.    S.  0.  Morton. 
Formation :  Cretaceous. 

—  8p.  undet.  Morton.    (1^34.) 

Synop.  Org.  Rem.  Cret.  Gr.  U.  S.,  p.  66.     Phila., 

1834.    8.  G.  Morton. 
Formation  :  Cretaceous. 

8p,  nndet.  Morton.    (1834.) 

Synop.  Org.  Bern.  Cret  Gr.  U.  S.,  p.  66.    Ffalla., 

1834.    8.  G.  Morton. 
Formation:  Cretaceous. 

sp.  undet.  Roemer.    (1849.) 

Texas,  p.  406.    Bonn,  1840.    F.  Boemer. 
Formation:  Cretaceous. 
Location:  Fredericksburg,  Tex. 

- —  sp.  undet.  Boemer.    (1849.) 

Texas,  p.  406.    Bonn,  1849.    F.  Boemer. 

Formation:  Cretaceous. 

Location:  Ford  near  New  Braunfels,  Tex. 

8p.  undet.  Roemer.     (1852.) 

Kreide.  Ton  Texaa,p.60.    Bonn,  1862.    F.  Boe- 
mer. 
Formation:  Cretaceous. 
Location:  Fredericksburg,  Tex. 

sp.  undet.  Roemer.    (1852.) 

Kreide.  you  Texaa^  p.  49.    Bonn,  1852.    F.  Boe- 
mer. 
Formation:  Cretaceous. 
Location:  Fredericksburg,  Tex. 

— ->  8p.  undet.  Boemer.    (1852.) 

Kreide.  Ton  Texas,  p.  49.    Bonn,  1862.    F.  Boe- 
mer. 
Fonnation;  Cretaceous. 

Location:  Ford  of  the  Guadalupe,  New  Braun- 
fels, Tex. 

sp.  undet.  Boemer.    (1852.) 

Kreide.  Ton  Texas,  p.  60.    Bonn,  1862.    F.  Boe- 
mer. 
Formation:  Cretaceous. 
Location:  Fredericksburg,  Tex. 

sp.  undet.  Owen.    (1860.) 

>       Second  Bep.  Geol.  Bee.  Arkansas,  pi.  7,  fig.  S. 
Phila.,  1860.    D.  D.  Owon. 
Formation:  Cretaceous. 
Location:  Arkansas. 

sp.  undet.  White.    (1879.) 

KleTenth  Ann.   Bep.  U.  S.  Geol.  and  Geogr,  Sur. 

Terr.,  p.  292,  pi.  9,  figs.  2a-c    Wash.,  1879. 

C.  A.  White. 
Formation:  Cretaceous. 

CaryatiB  (Roem.)  Gabb.    (1869.) 

Geol.  Sur.    Cat,  Paleont.,  vol.   2,  pp.  186,   186. 
Phila.,  1869.    W.  M.  Gabb. 

nitida  Gabb.    ( 1 869. ) 

Geol.  Sur.  Gal.  Paleont,  toI.  2,  p.  186,  pt  80. 
fig.  79.    Phila.,  1869.    W.  M.  GabK 

Formation:  Cretaceous. 
Location:  Martinei,  GsL 
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CaryatiB —Continued. 

aubtrigona  WhiteaveB.    (1884.) 

Gaol. and  Nat.  Hist,  Bar. Can.:  Mes.  Fom,  toI.  1, 
pt.8,  p.  226.    Hontreal,  1884.   J.  F.  WblteaTee. 

Formation:  CretaceooB. 

Location:  Bear  SUd  bay,  SUdegate  inlet;  Math 
side  of  Alliford  bay,  Qneen  Charlotte  ialandi. 

?  veta  n.  s.  Whitfield.    (1884.) 

Mon.  U.  8.  Oool.  8ur.,  vol.  9,  pp.  218,  219,  pL 
28,  flgR.  16-19.    Wash.,  1886.    B.  P.  Whitfield. 

Formation:  Cretaceoos. 

Location:  Farmingdale,  Sqnanlnim,  New  Egypt, 
and  at  Shark  rirer,  New  Jsisey. 

« 

Caryophyllia  (Lam.)  Morton.    (1830.) 

Am.  Jour.  8ci.,  Ist  ser.,  vol.  17,  p.  288.  New 
HaTon,  1830.    8.  0.  Morton 

— —  egeria  n.  a.  White.    (1879.) 

Xleyenth  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Bar. 

Terr.,  p.  276,  pi.  6,  figs.  7a,  b.    Wash.,  1879. 

a  A.  White. 
Formation:  Cretaceous. 
Location:  [Cimarron,  N.  Mex.] 

egeria  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  S.  Geol.  and  Oeogr.  Snr. 

Terr.,  p.  206.    Wash.,  1879.    0.  A.  White. 
Formation:  Cretaceonii. 
Location:  8age  creek,  Colorado. 

Johannia  n.  s.  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geog^.  Snr. 

Terr.,  pp.  274, 276,  pL  6,  figs.  6a|  5.    Wash., 

1879.    0.  A.  White. 
Formation:  Cretaceoos. 
Location:  Cimarron,  N.  Hex. 

sp.  nndet.  Morton.    (1830.) 

Am.  Joor.  Sd.,  1st  ser.,  vol.  17.  p.  288.    New  Ha- 

▼en,  1830.    S.  G.  Morton. 
Formation:  [Cretaceons.] 
Location:  Qloncester  coan^.  New  Jvnej, 

Caaaianella  (Bey rich)  Gabb.    (1869.) 

Am.  Joar.  Conch.,  vol.  6,  Phila.,  1869, 1870,  p.  14. 
Phlla.,  1870.    Wm.  M.  Gabb. 

llngulata  n.  a.  Qabb.    (1869.) 

Am.  Jonr.  Conch.,  vol.  6,  Phila.,  1869, 1870,  pp. 

14-16,  pi.  6,  figs.  13-13a,  b,    Phila.,  1870.    Wm- 

M.  Gabb. 
Formation:  Triassio. 
Location:  Star  caflon,  Nevada. 

Casaidulua  (Lam.)  Morton.    (1834.) 

Synop.  Org.  Bern.  Cret  Qr.  U.  8.,  p.  76.  Phila., 
1834.    8.  G.  Morton. 

abruptUB  n.  8.  Conrad.    (1860.) 

Jour.  Acad.  Nat.  8ci.,  Phila.,  vol.  4, 2d  ser.,  1858- 
1860,  p.  291.    Phiia.,  185»-1866.    T.  A.  Conred. 
Formation:  Cretaceous. 
Location:  Tippah  county,  Missiasippi. 

aeqnoreua  n.  8.  Morton.    (1834.) 

Syuop.  Org.  Rem.  Cret.  Gr.  U.  8.,  p.  76,  pi.  3,  fig. 

14.    Phiia.,  18  ^4.    S.  G.  Morton. 
Formation:  Cretaceous. 
Location:  Prairie  bluff,  Alabama. 


Caaaidiiltia — CoDtinned. 

aequoreua  (Morton)    D'Orb. 

Paleont.  Frangaise  ISchinoidee  Irregulien^  Teir. 

Cr6t.  t.  6,  pp.  329, 330,  pi.  926,  figs.  6-12.   Pnri^ 

1853-1860.    A.  d'Orbigny. 
Formation:  Cretaceous. 
Locatim:  Prairie  Bluff,  Alabama. 

aequoraua  (Morton)  Desor.    (1858). 

Synop.  Schlnides  Foss.,  p.  29a    Fftris  and  Wlst- 

bade,  1858.  E.  Deeor. 
Formation:  Cretaceoos. 
Location:  Prairie  blnC,  Alabama. 

aequoreoua  (Morton)  Clark.   (1891.) 

Johns  Hopkins  Univ.  Clr.  vol.  10,  No.  87,  pw  T6L 

Baltimore,  1891.     Wm.  B.  Clark. 
Forniatioo  :  Cretaceous. 
Location :  Alabama. 

floreaUa  (Morton)  Clark.    (1891.) 

Johns  Hopkins  Univ.  Cir.  vol.  10,  No.  87,  p^  76. 

Baltimore,  1891.    Wm.  B.  Clark. 
Formation :  Cretaceous. 
Location :  Xew  Jersey. 

micrococcua  n.  8.  Qabb.    (1860.) 

Froc.  Acad.  Nat.  Bel.,  Phila.,  for  1860^  p.  6lt. 

Pbila.,  1861.    Wm.  M.  GabU 
Formation:  Cretaceoos. 
Location:  Kufaula,  Ala. 

micrococcua  (Gabb)  Clark.    (1891.) 

Johns  Hopkins  Univ.  Cir.  vol.  10,  No.  87,  p^.  71. 

Baltimore,  1891.    Wm.  B.  Clark. 
Formation:  Cretaceous. 
Location:  Alabama. 

porreotua  n.  a.  Clark.    (1891.) 

Johns  Hopkins  Univ.  dr.  vol.  10,  No.  87,  p.  78. 

Baltimore,  1891.    Wm.  B.  Clark. 
Formation:  Cretaoeooa. 
Location :  Mississippi. 

Btantoni  n.  e.  Clark.    (1891.) 

Johns  Hopkins  Univ.  Cir.  vol.  10,  No.  87,  p,  76^ 

Baltimore,*189L    Wm.  B.  Clark. 
Formation :  Cretaceoos. 
Location:  Colorado. 

aubconicua  n.  s.  Clark.    (1891.) 

Johns  Hopkins  Univ.  Cir.  vol.  10.  No.  87,  p.  Tl 

Baltimore,  1891.    Wm.  B.  Clark. 
Formation :  Cretaceous. 
Location :  MiasissippL 

Bubquadratua  n.  8.  Conrad.  (1860.) 

Jour.  Acad.  Nat.  Scl.,  Phila.,  vol.  4,  2d  ser.,  1868- 
1860,  p.  291,  pi.  47,  fig.  19.  Phila.,  1868-18801 
T.  A.  Conrad. 

Formation :  Cretaceoos. 

Location :  Tippah  county,  Mississippi. 

BubquadratUB     (Conrad)     Clark. 

(1891.) 

Johus  Hopkins  Univ.  Cir.  vol.  10  No.  87,  p.  TC 

Baltimore,  1>91.    Wm.  B.  Clark. 
Formation :  Cn^taceous. 

Location:  Mi8.-^;ssippi. 

Cassiope  (Coquand)  White.    (1874.) 

Prelitii.  Rep.  Invert.  Foes. ;  Geon-.  and  Geol.  EzpL 
and  Siir.  West  of  100th  Meridian,  p.  27.  Wash., 
1874.    0.  A.  White. 
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CaBsiope — Continued. 

wMtfieldi  n.  s.  White.    (1874.) 

Prelim.  Bep.  G«ogr.  and  Cecil.  Kxpl.  and  Snr.  West 
of  lOOth  Merid.,  G.  M.  Wlieeior,  p.  27.  Wash., 
1874.    C.  A.  White. 

Formation:  Cretaceoni. 

Location:  At  the  head  of  Le  Yerken  creek,  and 
alao  in  Pace's  cafton,  Utah. 

whitfieldl  White.    ( 1875. ) 

Rep.  Geogr.  and  Geol.  Expl.  and  Sur.  West  of  100th 
Meridian,  Tol.  4,  pt  1,  p.  196,  pi.  18,  fig.  la. 
Wash.,  1875.    O.A.White. 

Formation:  Cretaceous. 

Location:  At  the  head  of  Le  Yerken  creek,  and 
also  in  Pace*8  cafion,  Utah. 

Cassiopella  n.  g.  White.    (1877.) 

Bnll.U.8.GeoI.and  Geogr.  Sur.  Terr.,  toI.S,  No. 
3,  p.  006.     Wash.,  1877.    G.  A.  White. 

tuTTicula  n.  s.  White.    (1877.) 

Bull.  U. 8. Geol.  and  Geogr.  Sur.  Terr.,  toL  8,  No. 

3,  p.  606.    Wash.,  1877.    0.  A.  White. 
Formation:  Oretaceous. 
Location:  Black  Bnttea,  Wyo. 

tunicola  White.    ( 1879. ) 

KleTonth  Ann.  Bep.  U.  8.  Geol.  and  Oeogr.  Sur. 

Terr.,  p.  220.    Wash.,  1879.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Black  Bnttes  station,  Wyoming. 

—  tnrxicula  White.    ( 1883. ) 

Third  Ann.  Bep.  U.  S.  Geol.  Sur.,  p.  68,  pL  23,  figs. 

2^29.    Wash.,  1883.    C.A.White. 
Location:  Black  Buttes,  Wyo. 

tnrrlciila  White.    (1880.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  pt.  1,  p.  97,  pi.  27,  flgs.  Zor-g.    Wash. ,  1883. 

C.A.White. 
Formation:  Cretaceous. 
Location:  Black  Buttes  station,  Wyoming. 

CatUluB    (sabgen.    Brong.  f)    (Chenn.) 

Meek.    (1876.) 
Bsp.  U.  &  Oeol.  Snr.  Terr.,  toL  9,  p.  89.    Wash., 
1876.    F.  B.  Meek. 

CatopyguB  (Aga8.)  Conrad.    (1850.) 

Jour.  Acad.  Nat.  ScL,  Phlla.,  toI.  2,  2d  ser., 
1850-1854,  p.  39.  Phila.,  186Ci-1854.  T.  A. 
Oonrad. 

-— oviformia   (Couper  MSS.)  Conrad. 

(1850.) 

Jonr.  Acad.  Nat.  Sci.,  Phila.,  toI.  2, 2d  sen,  1850- 
1854,  p.  39,  pi.  1,  fig.  15.  Phila.,  1850-1854.  T. 
A.  Conrad. 

Formation:  Cretaceous. 

Location:  Timber  creek.  New  Jeney. 

• —  ovlformiB  (Conrad)  Clark.    (1891.) 

Johns  Hopkins  UniT.  Cir.  toI.  10,  No.  87,  p.  76. 

Baltimore,  1891.    Wm.  B.  Clark. 
Formation  :  Cretaceous. 
Location :  New  Jersey. 

—  pufliUua  n,  s.  Clark.    (1891.) 

Johns  Hopkins  Univ.  Cir.  toI.  10,  No.  87,  p.  76. 

Baltimore,  1891.     Wm.  B.  Clark. 
Fonnation :  Cretaceous. 
Location  :  Monmonth  County,  New  Jersey. 


Cavaila     puatuloaa    (Hag.)     Credner. 
(1870.) 
Zeitsch.  Deutsch.  Geol.  Qes.  Band  22,  p.  220. 

Berlin,  1870.    H.  Grodner. 
Formation:  Cretaceous. 
Location:  Brown ville,  New  Jersey. 

Cavea  (d-Orb.)  G.  &  H.    (1862.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  toI.  6,  2d  ser.,  1862, 
1863,  p.  175.    Phila.,  1862, 1863.    Gabb  ft  Horn. 

prisca  n.  s.  6.  &  H.    (1862.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  toI.  6,  2d  ser.,  1862, 
1863,  pp.  176, 176  [pi.  21],  fig.  67.  Phihk,  1862, 
1863.    Gabb  &  Horn. 

Formation:  [Cretaceous?] 

Location:  Fort  Belknap,  Texas. 

Cellepora  [Fabr.]  Gabb.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  toI.  4,  2d  ser.,  1868- 
1800,  p.  400.    Phila. ,  1858-186a    Wm.  M.  Gabb. 

bUabiata  n.  8.  G.  &  H.    (1860.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1860,  p.  866. 

Phila,  1861.    Gabb  ft  Horn. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

bUabiata  (G.  <&  H.)  Gabb.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  toI.  4,  2d  ser.,  1868- 
1860,  p.  400,  pi.  69,  flgiL  21-23.  Phlla.,  1868- 
1860.    Wm.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Timber  creek.  New  Jeney. 

caxlnata  n.  8.  G.  dc  H.    (1860.) 

Pn)c  Acad.  Nat.  Sci.,  Phila.,  for  I860,  p.  866w 

Phila.,  1861.    Gabb  ft  Horn. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

carinata  (G.  &  H.)  Gabb.    (1860.) 

Jour.  Acad.  Nat  Sci.,  PhiU.,  toL  4, 2d  ser.,  1868- 
1860,  p.  40O,  pi.  69,  flgs.  24-26.  Phila.,  1858- 
1860.    Wm.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Timber  creek.  New  Jersey. 

ezaerta  n.  8.  G.  Sc  H.    (1862.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  toI.  5, 2d  ser.,  1862, 
1863,  p.  125  [pi.  19],  fig.  6.  Phila.,  1862, 186a 
Gabb  ft  Horn. 

Formation:  Cretaceous. 

Location:  Near  Mullica  Hill,  New  Jersey. 

granuloaa  (Hag.)  Credner.    (1870.) 

Zeitsch.  Deutsch.  Geol.  Ges.  Band  22,  pp.  219,  220L 

Berlin,  1870.    H.  Credner. 
Formation:  Cretaceous. 
Location:  Timber  creek,  New  Jersey. 

janewayi  n.  s.  G.  &  H.    (1862.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  vol.  5,  2d  ser.,  1862, 
1863,  p.  126  [pi.  10],  flg.  7.  Phila.,  1802,  1863. 
Gabb  ft  Horn. 

Formation:  Cretaceous. 

Location:  Seyen  miles  below  Tazoo,  Hiv. 

[Thin  specimen  was  evidently  not  found  in  place, 
as  the  locality  has  yielded  no  other  Cretaceou.i 
fossils  and  is  nearly  75  miles  SW.  of  the  knowx 
Cretaceous  area  in  the  well-known  Tertiary  r» 
gion.] 
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Cellepora — Continned. 

prollfioa  D.  8.  6.  «&  H.    (1862.) 

Jour.  Acad.  Nat  Sci.,  PhiU.,  toI.  6, 2dMr.,  1842, 
1863,  pp.  124,  125.  PhilA.,  1862,  1863.  Gabb  ft 
Horn. 

Formation:  Cretaceons. 

Location:  Timber  creek,  New  Jersey. 

(sB  Celiepora  bilabiata  O.  &  H.) 

ptimila  n.  s.  O.  A,  H.    (1862.) 

Jour.  Aoad.  Nat.  tJci.,  Phila.,  toI.  6, 2d  spr,  1862, 
1863,  pp.  126, 127  [pi.  19],  tig.  8.  PhUa.,  1862, 
1863.    Qabb  A  Horn. 

Formation:  Cretaceous. 

Location:  Timber  creek.  New  Jeney. 

pnflUla  (Hag.)  Credner.    (1870.) 

ZeitKh.  Dentsch.   Geol.  Gee.  Band  22,  p.  219. 

Berlin,  1870.    H.  Credner. 
Formation:  Cretaceona. 
Location:  Near  Brownyilleand  Tnrtle  Mill,  N.  J. 

«—  tubulata  n.  8.  Lonsdale.    (1844.) 

Quart  Jour.  Geol.  Soc,  London,  to1.1,  p.  70,  flgi. 

o-c    London,  1845.    William  Lonadale. 
Formation:  Oretaceoua. 
Location:  Lewis  creek  (South  Washington,  North 

CaroUna),  and  Timber  creak.  New  Jersey. 

typioa  n.  8.  G.  dc  H.    (1860.) 

Proc  Acad.  Nat  ScL,  Phila.,  for  1860,  p.  86& 

Phila.,  1861.    Gabb  A  Horn. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

typica  (G.  <&  H.)  Gabb.    (1860.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  rol.  4, 2d.  8er.,1858- 
1860,  p.  400,  pi.  69,  flip.  27-29.  Phila.,  1858- 
1860.    Wm.M.Gabb. 

Formation:  Gretaceouiu 

Location :  New  Jeney. 

Celtites  (?)  vancouverenais  n.  s.  Whit- 
eayes.    (1887.) 

Geol.  and  Nat  Hist  Surr.  Can.,  toI.  2,  n.  ser.,  1886, 
App.  1,  pp.  110,  111  B.  Montreal,  1887.  J.  F. 
Whiteaves. 

Formation :  Trfaasic. 

Location :  North  entrance  point  of  Houston  Stew- 
art channel,  Queen  Charlotte  islands,  at  east 
end  of  channel ;  Crescent  inlet,  Moreeby  island, 
Q.  0. 1. ;  north  shore  of  Kun-gm  Island,  Q.  0.  L ; 
Browning  creek.  Forward  inlet,  Qnatshio 
sound,  YancouTer  island,  and  Forward  inlet, 
near  Observatory  rock,  Bobeon  island,  Forward 
Inlet,  east  side  of  Winter  harbour.  Forward 
inlet,  a  mile  and  a  half  north  of  Log  Point, 
Alexander  harbonr,  Galiano  island,  north  end 
of  VancoTer  Island,  and  Hemandes  island.  Strait 
of  Georgia. 

Ceratia  (H.  <&  A.  Adams)  White.  (1889.) 

Bull.  U.  S.  Geol.  Snr.  No.  51,  p.  2L  Wash.,  1889. 
C.  A.  White. 

nezUia  n.  s.  White.    (1889.) 

Bull.  U.  S.  Geol.  Sur.  No.  51,  p.  21,  pi.  3,  flgs.  13 
and  14.    Wash.,  1889.    0.  A.  White. 

Formation :  Cretaceous. 

Location:  [Near  Pence's  ranch,  Butte  coun^, 
CU.J 


Ceratltea  (De  Haan)  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont,  toI.  1,  p.  22.  Phila., 
1864.    W.M.Gabb. 

-^—  axnerlcanaa  n .  s .  Harper .    ( 1856. ) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1856,  pp.  126-118, 
flgs.  A  and  B,  p.  127.    Phila.,  1857.    L.  Harper. 

Formation:  Cretaceous. 

Location:  Bed  of  Black  Warrior  rirer,  near  Srie^ 
Greene  county,  Alabama. 

haldingezii  (Haner)  Gabb.     (1864.) 

Geol.  Surr.  Oal.  Paleont.,  to!.  1,  pp.  22,  23,  pi.  A, 
flgs. 8, 9; pi. 4, flg. 9.    Phila.,  1864.    W.M.Gabb. 
Formation :  Triaeslc. 
Location :  Humboldt  Mining  region,  Nerada. 

virginlanua  n.  s.  Gabb.    (1860.) 

Jour.  Acad. Nat  Sci.,  Phila.,  toI.  4,  2d  ser.,  1858- 
1860,  p.  307,  pi.  48,  flgs.  27»-o.  Phila.,  1858-1860. 
Wm.M.Gabb. 

Formation:  Triaasict 

Location :  Bath  county,  Virginia. 

wMtneyi  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Gal.  Paleont,  toI.  1,  pp.  23,  24,  pi.  4^ 

flgs.ll-lS.    Phila.,  1864.    W.M.Gabb. 
Formation:  Triassic. 
Looation:  [California.] 

Ceraatoderma   (subgen.     Poli)    Meek. 
(1876.) 

Bep.  0.  S.  Geol.  Sur.  Terr.,  toI.  9,  p.  166.  Wash. 
1876.    F.B.Meek. 

Cercomya  (Agaesiz)  Whitfield.    (1885.) 

Mon.  0.  S.  Geol.  Sur.,  toI.  9,  p.  178.  Wssh., 
1885.    B.  P.  Whitfield. 

pecnUaxlB  (Con.)  Whitfield.   (1886.) 

Mon.  U.  S.  Geol.  Sur.,  toI.  9,  p.  178,  pi.  2S,  flgi. 

24,25.    Wash.,  1886.    R.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Croeswlcks,  New  Jersey. 

Cerithidea  (Swain.)  Meek.    (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  toI.  9,  p.  558.  Wash., 
1876.    F.  B.  Meek. 

?  nebrtuKsensia  (M.  4k  H.)  White. 

(1883.) 
Third  Ann.  Bep.  U.  S.  Geol.  Sur.,  p.  57,  pL  26, 

fig.  19.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 

(Pirenella)  nebraacenala  (M.  &  H.) 

White.    (1880.) 

Twelfth  Ann.  Bep.  U.  S.  GeoL  and  Geogr.  Sur. 
Terr., Parti, p. 90.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Near  the  head  of  Little -Missonri  riTer. 

(Pirenella)?    nebraacenala  fM.  A 

H.)    Meek.    (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  toI.  9,  p.  669,  pl.  43, 
figs  0  a,  ft,  c  (bis).    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous? 
Location:  Head  of  Little  Missouri. 

CerithiopBia  (Forbes  Sc  Hanley)  Gabb. 
(1864.) 
Geol.  Sur.  Cal.  Paleont.,  voL  1,  p.  116.    PhUai, 
1864.     W.  M.  Gabb. 
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CeritfaiopBiB— Contin  aed. 

altemata  n.  s.  Gabb.    (1864.) 

G«oL  Sor.  GaL  PalMmt,  toL  1,  p.  116,  pL  81,  figs. 

114,114  a.    PhUa.,  1864.    W.  M.  Gabb. 
ITonnAtioxi:  Creteceoaa. 
Location:  Northeaat  of  Martines  and  €k>chran*«, 

«Mt  of  Mount  Diablo,  OU. 

moreauenaiB    (M.    &   H.)    Meek. 

(1876.) 

Bep.  U.  8.  Gedl.  8nr.  Terr.,  toI.  9,  pp.  839-337, 
pi.  31,  fig.  4,  fig.  88,  p.  836.  Wash.,  1876.  F.  B. 
Meek. 

Formation:  Cretaceous. 

Location:  Moreau  riTer.    [S.  Dakota.] 

Cexithlum  [Brug.]  N.  S^  G.    (1840.) 

BulL  B07.  Acad.  Sci.,  Bmxellei^  Tome  7,  pt.  2, 
p.  215,  Bruxellra,  1840.    Kyst  k  GaleottL 

—  ep.  andt.  Credner.    (1870.) 

ZeltKh.  DeutBch.  Oeol.  Oei.,  Band  22,  p.  237.  Ber- 
lin, 1870.    H.  Credner. 
Formation:  Crotaceoua. 
Location:  New  Jersey. 

•^—  austinenBe  n.  8.  Roemer.    (1888.) 

Paleont.  AbhandL  Band  4,  Heft  4,  pp.  16, 
17,  Taf.  I  [XXXI],  fig.  12.  Berlin,  1888.  F. 
Boemer. 

Fonnatiou:  Cretaceona. 

Location:  Two  milea  aboTe  the  month  of  Bar- 
tons creek,  near  Austin,  Texaa. 

—  boBqaenae  n.  s.  Shnmard.    (1869.) 

Trana.  Acad.  ScL,  8t.  Lonla,  toI.  1,  1866-1860, 
pp.  606,  697.  St.  Lonia,  1866-1860.  B.  7.  Shn- 
mard. 

formation:  CretacMua. 

Location:  Near  Boaqne  creek,  Boaque  county, 
TexM. 

—  buBtamentIi   (Galeotti)  N.    6c    G. 

(1840.) 

BoU.  Boy.  Acad.  ScL,  Braxellea,  Tome  7,  pt.  2, 
pp.  215, 216^  fig.  6.     BmxeUea,  184a    Nyst  ft 
GaleottL 
formation:  Jnrasalc. 
Location:  Tebuacan,  Mexico. 

—  cingulatum  n.  8.  N.  &  G.    (1840.) 

Ball.  Boy.  Acad.  ScL,  Bruzallea,  Tome  7,  pt.  2, 
pp.  216,  217,  fig.  6.  Bruxellea,  1840.  Nyst  k 
Galeotti. 

Fonnation:  Juraaaic. 

Location:  Tebuacan,  Mexico. 

—— lallieziannin  var.  Booienae  n.  var. 
WhHeavee.    (1879.) 

GeoL  Sur.  Can.,  Hes.  Foaa.,  toI  1,  pt.  2,  pp.  122, 
123,  pL  15,  figa.  10,  lOo.  Montreal,  1B79.  J.  F. 
Whitearee. 

Formation:  Cretaceoua. 

Location:  Sucia  ialanda,  Protection  laland. 

" —  mezlcaiitim  n.  8.  Gabb.    (1869.) 

OeoL  Sur.  Oal.,  Paleont.,  toI.  2,  p.  263,  pi.  36,  fig. 

8.    Fhila.,  1869.    Wm.  M.  Gabb. 
Fonnation:  Cretaceoua. 
Lecation:  Sierra  de  laa  Oonohaa,  near  AriTecbl, 

Bonora,  Mexico. 


Cexlthium— Oontinned. 

nebraBcenaiB  n.  s.M.  A  H     (1856.) 

Proc  Acad.  Nat  Sd.,  Pbila.,  toI.  8,  for  1866,  p. 

126.   Phlla.,  1857.    MeekftHayden. 
Formation:  Tertiary  [Cretaceous]. 
Location:  Near  bead  waters  of  Little  MissourL 

nodoBQB  n.  8.  Tnomey.    (1854.) 

Proc.  Acad.  Na*.  Sd.  Pbila.,  toL  7,  p.  170.  Phila, 
1856.    M.Tuomsy. 

Formation:  Cretaceous. 

Location:  Alabama. 

obliterato-granoBum  n.  8.  Boemer. 

(1888.) 
Paloont.  AbbandL  Band  4,  Heft  4,  p.  16,  Taf.  I 

[XXXI],  fig.  n.    BerUn,1888.    F.  Boemer. 
Formation:  Cretaceous. 
Location:  Two  milea  aboTe  the  mouth  of  Bartona 

creek,  near  Austin,  Texas. 

pilllngl  n.  8.  White.     (1885.) 

Bull.  U.  8.  Geol.  Sur.,  No.  22,  p.  13,  pL  6^  figs. 

a-6.    Wash.,  1886.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Shore  of  Todoa  Santos  bay,  lower  Oall- 

fomia. 

Bkidegatense  n.  8.  Whiteaves. 

(1884.) 

Oeol.  and  Nat  Hist  Sur.  Can.,  Mes.  Fosa.,  yoL  1, 
pt  3,  p.  216,  pi.  27,  figa.  3,  So.  Montreal,  1884. 
J.  F.  WhiteaTea. 

Formation:  Cretaceoua. 

Location:  East  end  of  Maud  island,  opposite  Lead- 
ing ialand. 

ButnroBtim  n.  8.  N.  &  G.    (1840.) 

Bull.  Boy.  Acad.  Sci.,  Bmxollee,  Tome  7,  pt  2,  p. 
215,  fig.  4.    Bruxelles,  1840.    Nyst  k  GaleottL 
Formation:  Cretaceous. 
Location:  Tahnacan,  Mexico. 

totiam-Banctoruzn  n.  8.  White. 

(1885.) 

Bull.  U.  S.  Geol.  Sur.,  No.  22,  p.  13,  pi.  6,  figa.  U 
and  13.    Wash.,  1886.    C.  A.  White. 

Formation:  Cretaceoua. 

Location:  Shore  of  Todoa  Santoa  bay,  Lower  OalK 
fomia. 

(?)  8p.  nndet.  Roemer.    (1849.) 

Texas,  p.  414.    Bonn.,  1849.    F.  Roemer. 

Formation:  Cretaceous. 

Location:  Waterfkll  near  New  Braunfels,  Tex. 

(?)  sp.  nndet.  Roemer.     (1862.) 

Kreide.  Ton  Texas,  p.  38.    Bonn,  1852.    F.  Boemer. 
Formation:  Cretaceous. 

Location:  Waterfall  of  the  Goadalupe  below  New 
Braunfels,  Tex. 

?  8p.  undet.  White.     (1889.) 

Bull.  U.  S.  Geo).  Sur.,  No.  51,  pp.  62,  63,  pL  9,  fig. 

6.    Wash.,  1889     C.  A.  White. 
Formation:  Cretaceous. 
Location:  Palace  camp  Washington. 

CeriporaseBsiliB  (Hag.)  Credner.  (1870.) 

Zoitoch.  Dentsch.  Geol.  Ges.,   Band  22,  p.  220. 

Berlin,  1870.    H.  Credner. 
Fonnation:  Cretaceoua. 
Location:  BrownTllle,  N.  J. 
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Chaetetes  (Fischer)  White.    (1880.) 

Boll.  U.  8.  Oool.  and  Qeogr.  Sar.  Terr.,  toI.  6,  No. 
8,  p.  220.    Wash.,  1880.    0.  A.  White. 

?  ?  dimlBSUB  n.  8.  White.    (1880.) 

Boll.  U.  S.  Geol.  and  Qeogr.  Snr.  Terr.,  toI.  6,  No. 
2,  pp.  220,  221.    Wash.,  1860.    0.  A.  White. 

Formation:  Cretaceooi. 

Location:  Fonil  creek,  sixteen  miles  west  of 
Greeley  and  six  miles  south  of  Fort  Collins,  Col- 
orado. 

?  ?  dimissuB  White.    (1880. ) 

Twelfth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Snr. 

Terr.,  pt,  1,  p.  7,  pL  12,  flg.  14a.    Wash.,  1883. 

a  A.  White. 
Formation:  Cretaceons. 
Location:  Fossil  ridge,  sixteen  miles  westward 

from  Greeley,  and  six  miles  southward  from 

Fort  Collins,  Colorado. 

Chemnltsla  (d'Orb.)  Conrad.    (1858.) 

Jour.  Acad.  Nat.  Sci.,  Phlla.,  toI.  3,  2d  ser.,1866- 
1868,  p.  383.    Phila.,  1865-1868.    T.  A.  Conrad. 

—— snbgen.  Conrad.    (I860.) 

Jonr.  Acad.  Nat,  Scl.,  Phila.,  toI.  4, 2d  ser.,1868- 
1860,  p.  287.    Phila.,  1868-1860.    T.  A.  Conrad. 

— ^   cerithiformia   (M.    &  H.)  Meek. 
(1876.) 

Bep.  IT.  S.  Geol.  Snr.  Terr.,  toI.  9,  pp.  839-341, 
pi.  32,  figs.  10a,  b.    Wash.,  1870.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Moreau  Trading  post.    [8.  Dakota.] 

•^— diatana  n.  s.  Conrad.    (1858.) 

Jour.  Acad.  Nat  8ci.,  Phila.,  toI.  3, 2d  ser.,  1865- 
1868,  p.  333,  pi.  36,  flg.  30.  Phila.,  1866-1868. 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Owl  creek,  throe  miles  north  of  the 
town  of  Bipley,  Miss. 

—  ?  glorloaa  n.  8.  Roemer.     (1849.) 

Texas,  pp.  412,  413.    Bonn,  1849.    F.  Boemer. 

Formation:  Cretaceous. 

Location:  Waterfall  near  Now  Braunfols,  Tex. 

(?)  glorioaa  Roemer.     (1852.) 

Kreide.  Ton  Texai,  pp.  40^  41,  Taf.  4,  flg.  12. 

Bonn,  1862.    F.  Boemer. 
Formation:  Crotaceous. 
Location:  Waterfall  of  the  Guadalupe  below  New 

Braunfels,  Tex. 

intemipta  n.  8.  Conrad.    (1858.) 

Jour.  Acad.  Nat.  Scl.,  Phila.,  yol.  3, 2d  ser.,  1866- 
1858,  p.  333,  pi.  36,  flg.  16.  Phila.,  1866-1868. 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Owl  creek,  three  miles  north  of  the 
town  of  Bipley,  Miss. 

-^—  meekana  n.  s.  Gabb.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  toI.  4, 2d  ser.,  1868- 
1860,  p.  299,  pi.  48,  fig.  1,  Phila.,  1868-186a 
Wm.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Praixle  blnfl^  Alaboma. 


Chemnitzia — Con  tin  ned. 

occidentale  n.  8.  Gabb.    (1860.) 

Jour.  Acad.  Nat.  ScL,  Phila.,  toI.  4,  2d  ser.,  186^ 
1880,  p.  391,  pi.  68,  flg.  10.  Phila.,  1858-1880. 
Wm.  H.  Gabb. 

Formation:  Cretaooous. 

Location:  Near  the  Choctaw  Mission,  Indian 
Territory. 

planulata  Gabb.    (1869.) 

Geol.  Snr.  Gal.  Paleont.,  toL  2,  p,  182.    Fhila., 

1869.    W.lLGabb. 
Formation:  Cretaceous. 
Location:  California. 

apiUmanl  (Con.  f )  Gabb.     (1864.) 

Geol.  Sur.  Cal.  Paleont,  toI.  1,  p.  116,  pi.  19,  fi^ 

70.    Phila.,  1864.    W.M.Gabb. 
Formation:  Cretaceous. 
Location:  Pence's  ranch,  north  of  OroTille,  Butts 

county,  California. 

tezana  (Roem.)  Gabb.    (1869.) 

Geol.  Sur.  CaL.  Paleont.,  toL  2,  p.  261.    Fhila., 

1869.  Wm.  lI.Gabb. 
Formation:  Cretaceous. 
Location:  Sierra  de  las  Concha*,  near  Ariyechi, 

Sonera,  Mexico. 

sebra  n.  8.  Gabb.    (1869.) 

Geol.  Sur.  Cal.  Paleont,  toI.  2,  pp.  260, 261,  pi.  86, 
flg.  6.    Phila.,  1869.    Wm.M.Gabb. 

Formation:  Cretaceous. 

Location:  Sierra  de  las  Conchas,  near  ArlrediJ, 
Sonora,  Mexico. 

Chlamya  (Bolton)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Torr. ,  toI.  9,  pp.  23-26.  Wash., 
1876.    F.B.Meek. 

nebraacenaia   (M.    &    H.)    Meek. 

(1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  toI.  9,  pp.  26, 28,  pi.  10^ 
figs.  6a-«.    Wash.,  1876.    F.  B.  Meek.    . 

Formation:  Cretaceous. 

Location:  Yellowstone  rlrer,  one  hundred  and 
flfty  miles  from  its  mouth. 

nebraacenaia  (M.  d&  H. )  Whiteavee. 

(1885.) 

Geol.  and  Nat.  Hist  Snr.  Can.,  Cont.  Can.Paleont, 
Tol.l,pt.l,p.31.  Montreal,  1885.  J.F.Whlt- 
earea. 

Formation:  Cretaceous. 

Location:  Bast  branch  of  the  Poplar  rlyer,  on  the 
49tii  parallel;  Old  Wives  creek,  township  10^ 
range  11,  west  of  3d  principal  meridian,  Canada. 

Clbota  (Browne)  Conrad.    (1858.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  3, 2(1  aer.,  1856- 
1858,  p.  328.     Phila.,  1855-1868.     T.  A.  ConnwL 

lintea  n.  8.  Conrad.     (1858.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  3, 2d  ser.,  1866- 

1858,  p.  328,  pi.  34,  flg.  11.   Phila.,  185fr-I85a.  T. 

A.  Conrad. 
Formation:  Cretaceous. 
Location:  Owl  creek,  three  mllet  north  of  the 

town  of  Bipley,  Mloi, 
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Cibota — Continued . 

mnltiradiata  n.  8.  Gabb.    (1860.) 

Proo.  Acad.  Nat.  Set.,  Phlla.,  for  1860,  p.  06,  pi.  8, 

flS.l.    Pbila.,  1861.    Wm.M.Oabb. 
Formation:  Cretaceous. 
Location:  MuUicaHill,  New  Jersey. 

multiradiata    (Gabb)  Wbitfield. 

(1884.) 

Hon.  U.  S.  Geol.-  Sar.,  vol.  9,  p.  94,  pi.  11,  figs. 

21,23.    Warii.,  1886.     R.  P.  Whitfield. 
Formation:  Oataceoos. 
Location:  Mnllica  Hill,  New  Jorwy. 

obeaa  n.  8.  Whitfield.    (1885.) 

Mon.  U.  8.  Geol.   Bar.  ,to1.  9,  pp.  93,  94,  pi.  11, 

figi.30,31.    Wash.,  1885.    B.  P.  Whitfield. 
Formation:  Oretaoeone. 
Location:  Burlington  county,  New  Jeney. 

roateUata  (Mort. )  Whitfield.  ( 1884. ) 

Hon.  U.  S.  Geol.  Sur.,  toI.  9,  pp.  91,  92,  pi.  11, 

figik  34-36.    Wash.,  1886.    B.  P.  Wbitfield. 
Formation:  Gretaceoui. 
Location:  Freehold,  New  Jeney. 

miiopaia  (Con.)  Whitfield.     (1884. ) 

Mon.  U.  8.  Geol.  Sur.,  toI.  9,  pp.  92,  93,  pi.  11, 

flgi.32,  33.    Waeh.,  1886.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Near  Burlinfcton,  New  Jersey. 

Cidazia  (Swains.)  Sham.    (1859.) 

Txans.  Acad.  Sci.,  St  Louis,  toI.  1,  1866-1860,  p. 
609.    St.  Louis.  1866-1860.    B.  F.  Shumard. 

armiger  (Morton)  Clark.    (1891.) 

Johns  Hoi^ins  UniT.  Cir.,  toL  10,  No.  87,  p.  76. 

Balto.,  1891.    Wm.  B.  Clazk. 
Fonuatiou:  Cretaceous. 
Location:  New  Jersey. 

- —  clavigara     (Koep.)       Credner. 

(1870.) 

Zeitsch.  Deutsch.  Geol.  Ges.,  Band  22,  p.  218. 

Berlin.,  1870.    H.  Credner. 
formation:  Cretaceous. 
Location:  New  Jersej. 

*— diatretom  n.  8.  Morton.    (1833.) 

Am.  Jour.  Sci.,  let  ser.,  toI.  23,  p.  294.    New 

Hayen,  1833.    S.  O.  Blorton. 
formation :  Cretaceous. 
Location :  New  Jersey. 

-— galeottii  n.  s.  Desor.    (1858.) 

Bjmop.  Kchinides  Foes.,  p.  10.  Paris  and  Wlei- 
bade,  1858.     E.  Desor. 

fonnation:  Jurassic. 

Location:  Aoahuac  mountains,  12  leagues  west- 
northwest  of  Tehuacao,  Mexico. 

— -henugTano8Usn.8.  Shnmard.  (1859.) 

Tntos.  Acad.  Set.,  St.  Louis,  toI.  1, 1856-1660,  pp. 

609,  610.    St.  Louis,  185t>-1860.    B.  F.  Shumard. 
formation :  Cretaceous. 
Location  :  Upper  part  of  the  Bluffs  of  Bed  river, 

Lamar  county,  Texas,  and  ten  miles  above  the 

month  of  Kiameaha  creek. 

— —  hemigranoauB  (Shnmard)  White. 
(1880.) 

Twelfth  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 
Terr.,  pt.  1,  p.  38,  pi.  18,  figs.  2a,  6.  Wash., 
1883.    G.  A.  White. 


Cldaria — Continned. 

-^—  Boeptxlfera  (Mant.)  Credner.  (1870.) 

Zeitsch.  Deutsch.  Geol.  Ges.,  Band  22,  p.  218. 

Berlin,  1870.    H.  Credner. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

-^— tezanuan.  s.  Clark.    (1891.) 

Johns  Hopkins  Univ.  Cir.,  toI.  10,  No.  87,  p.  76. 

Baltimore,  1801.    Wm.  B.  Clark. 
Formation:  Cretaceoui. 
Location:  Texas. 

walcotti  n.  8.  Clark.    (1891.) 

Johns  Hopkins  UnlT.  Cir.,  vol.  10,  No.  87,  p.  15. 

Baltimore,  1891.    Wm.  B.  Clark. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

1  8p.  nndet.  Morton.    (1829.') 

Jour.  Acad.  Nat.  Sci.,  Phila.,  toI.  6,  Ist  ser.,  1827- 
1831.  p.  123.    Phila.,  1827-1831.    S.  G.  Morton. 
Formation:  Cretaceous. 

Location:  Big  Timber  creek,  Gloucester  county. 
New  Jersej. 

Cidaxltea  (Lara.)  Morton.    (1834.) 

Synop.  Org.  Bern.  Cret.  Gr.  U.  S.,  p.  76.  Phila., 
1834.    S.  G.  Morton. 

-^—  anuiger  n.  8.  Morton.    (1842.) 

Jonr.  Acad.  Nat.  Sci.,  Phila.,  toI.  8.,  let  ser., 
1839-1842,  p.  216,  pi.  11,  fig.  1.  Phila.,  1839- 
1842.    S.  G.  Morton. 

Formation:  Cretaceous. 

Location:  New  Jersey. 

diatretum  Morton.    (1833.) 

Am.  Jour.  Sci.,  1st  ser.,  toI.  24,  pi.  10,  fig.  IflL 

New  Haven,  1833.    8.  G.  Morton. 
[Described  in  vol.  23  as  Cldaris  diatretum  n.  ■.] 

diatretum  Morton.    (1834.) 

Synop.  Org.  Rem.  Cret  Gr.  U.  8.,  p.  76,  pi.  10,  fig. 

10.    Phila.,  1834.    8.  G.  Morton. 
Formation:  Cretaceous. 
Location:  Gloucester,  New  Jersey. 

glaudifeniB  (Goldf.)  N.  &.  G.  (1840.) 

Bull.  Boy.  Acad.  Sci.,  Bruxelles,  Tome  7,  pt.  2, 
p.  219,  fig.  12.  Bruzelles,  1840.  Nyst  A  Gal- 
eotti. 

Formation:  Jiirasric. 

Location:  Tehucan.  Mexico. 

propinquuB    (Mun8ter)    N.   6l   G. 

(1840.) 

Bull.  Koy.  Acad.  Sci.,  Bruxelles,  Tome  7,  pt.  2,  p. 
218.  fig.  10.     Bnixelles,  1840.     Nyst  A  Galeotti. 

Formation  :  Jurassic. 
Location  :  Tchoacan,  Mexico. 

pUBtulosua  n.  8.  N.  dc  G.     (1840.) 

Bull.  Roy.  Acad.  Sci.,  Bruxellos,  Tome  7,  pt.  2, 
p.  210,  fig.  11.    Bruxelles,  1840.    ^'yHt  &  Galeotti. 
Formatioti :  Jurafinic. 
Location :  Tehuacao,  Mexico. 

splendena  n.  8.  Morton.    (1841.) 

Proc.  Aciui.  Nat.  Sci.,  Pljilo.,  Yol.  1,  1841-1843, 
pp.  132,  133.     Phila.,  1843.    S.  G.  Morton. 

Formiitiou :  Cretaceous. 

Location  :  Timber  creek,  in  Gloucester  county, 
New  Jersey. 
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CinuUa  (Gray)  Gabb.    (1864.) 

0«ol.  Snr.  GaL,Pal0ont,  toI.  1,  p.  111.  PMUk, 
1884.    W.  U.Gabb. 

(Gray)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  8ur.  Terr.,  toI.  9,  p.  283.  Waih., 
1876.    F.  B.  Meek. 

conoinna  (M.  6l   H.)  Whiteaves. 

(1885.) 

Geol.  and  Nat  Hirt.  Bar.  Oan. ;  Oont.  Oan.,  Plk- 
leent.,yol.  l,i^l,p.46.  Montreal,  1885.  J.  F. 
Whiteayee. 

Formation:  Gretaceou. 

Location:  Twelre  miles  eut  of  White  Mad  rlrer 
(or  Frenohman'e  creek);  elbow  of  Sonih  Sas- 
katchewan; Old  Wives*  creek,  towndiip  10, 
range  11,  west  of  3d  principal  meridian:  *'Two 
creeks,  on  the  Aflslniboine,"  Canada. 

iiiflata(?)(Gabb)Whiteave8.  (1874.) 

Geol.  Sur.  Canada;  Bep.  Prog,  for  187S-1674,  p. 

263.    Montreal,  1874.    J.  F.  Whiteayes. 
Formation:  Cretaceoos. 
Location:  Nanalmo  rlyer,  Yanconyer  island,  23>^ 

and  2>^  miles  up. 

mathewBonii  n.  8.  Gabb.    (1864.) 

G«ol.  Snr.  Oal.  Paleont.,  yol.  1,  p.  Ill,  pi.  19,  flg. 

66.    Phila.,1864.    W.  M.Gabb. 
Formation:  Cretaceons. 
Locatf<m:   Ball's  Head   point,  Martinei;   Orei^ 

timba  caflon,  Stanislaos  county,  California. 

obliqua  d.  8.  Gabb.    (1864.) 

Geol.  Snr.  OaL  Paleont.,  yd.  1,  p.  Ill,  pL  19^  flg. 
64,  64aHi.    Phila.,  1364.    W.  M.Gabb. 

Formation:  Cretaceous. 

Location:  Tuscan  Springs,,  Martines;  Pence's 
ranch,  aboye  Oroville:  Ohlco  creek,  Texas  Flat, 
Placer  county;  Cottonwood  creek,  SLskiyou 
mountains,  Siskiyou  county,  California. 

obUqua  (?)  (Gabb)  Whiteavee. 

(1874,) 
Geol.  Sur.  Canada;  Bep.  Prog,  for  1873-1874,  p. 

263.    Montreal,  1874.    J.  F.  Whiteayes. 
Formation:  Cretaceous. 
Location:  Protection  island. 

obUqua  (Gabb)  Whiteavee.    (1879.) 

Geol.  Sur.  CUtn. ;  Mes.  Foes.,  yol.  1,  pt.  2,  p.  131. 
Montreal,  1879.    J.  F.  Whiteayes. 

Formation:  Oretaceous. 

Location:  Northwest  side  of  Hornby  island; 
southwest  side  of  Donman  island;  Nanaimo 
riyer,  2}^  miles  up,  Vancouver  island;  Prot«(0- 
tion,  Gabriola,  and  Salt  Springs  or  Admiralty 
islands;  also  at  the  Sucia  islands. 

ObUqua  (Gabb)  White.    (1889.) 

Bull.  U.  S.   Geol.  Sur.,  No.  61,  p.  44.    Wadi., 

1889.    C.  A.  White. 
Formation :  Cretaceous. 
Location:  Sucia  and  Sheep  Jack  Islands. 

—  pingula  n.  8.  Gabb.    (1864.) 

Geol. Sur.  Cal.,  Paleont.,  yol.  l,p.  112,  pi.  29,  flga. 

221,  221a,  h.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Blufb  a  mile  west  of  Martinez,  OaL 


Cinnlia — ^Continued. 

puBilla  n.  8.  Whiteaves.    (1884.) 

Geol.  and  Nat.  Hist.  Sur.0an.;MeB.Fo8a.,  yol.l, 

pt.  3,  pp.  217,  218,  pi.  28,  figs.  6,  6a.    Montrsal, 

1884.    J.  F.  Whiteayes. 
Formation:  Cretaceous. 
Location:  South  island,  in  Skldegate  inlet 

rectilabrum  n.  8.  Gabb.     (1869.) 

Geol.  Sur.  Cal.,  Paleont.,  yol.  2,  pp. 264, 266,  pL  86, 
figs.  10, 10a.    Phila.,  1869.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Sierra  de  Us  Conchas,  near  Ariyet^i, 
Mexico. 

(oligoptycha)  oonoizma  (H.  &  M.) 

Meek.    (1876.) 

Bep. U.  8.  Geol.  Sur.  Terr.,  yol. 9,  p.  284, pi.  81, flgs. 

6,  bis,  o-e.    Wash. ,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Moreau  riyer,  S.  Dakota;  Yellowstone 

riyer,  Montana;  on  the  Assiniboine  riyer,  British 

America. 

sp.  UDdet.    Whlteaye8.    (1874.) 

Geol.  Sur.  Canada,  Rep.  Prog,  for  1873-1874,  p.  264. 

Montreal,  1874.    J.  F.  Whiteayes. 
Formation:  Cretaceous. 
Location:  Gabriola  island. 

8p.  undot.   Wbiteayes.    (1884.) 

Geol.  and  Nat.  Hist.  Sur.  Oan.;  Mes.  Foss.,  yol  1, 
pt.  3,  p.  249.    Montreal,  1884.  J.  F.  Whiteayes. 
Formation:  Cretaceous. 
Location:  South  side  of  Maud  island. 

Cinuliopaia  n.  g.  Whiteaye8.     (1879.) 

Oeol.  Snr.Qsn.;  Mes.  Foss.,  yol.  1,  pt  2,  p.  131. 
Montreal,  1879.    J.  F.  Whiteayes. 

t3rpica  n.  8.  Whiteaves.    (1879.) 

Geol.  Sary.  Can. ;  Mes.  Foss.,  yoL  1,  pt.  2,  pp.  131, 

132,  pi.  16,  iigs.  7,  7a,  b.    Montreal,  1879.    J.F. 

Whiteayes. 
Formation:  Cretaceous. 
Location:  Sucia  islands. 

ClmiB  (Sowerby)  Morton.     ('1834.) 

Synop.  Org.  Bem.  Cret  Gr.  U.  &,  p.  49.  Phlla., 
1834.    6. G.Morton. 

crotaloides  n.  s.  Morton.    (1834.) 

Synop.  Org.  Bem.  Cret.  Gr.  U.  S.,  p.  49,  pi.  19,  flg. 

6.    Phila.,  1831    S.G.Morton. 
Formation:  Cretaceous. 
Location:  Erie,  Alabama. 

ClrBOtrema  tenuiscnlptom  n.  8.  Whit- 
eaves.    (1879.) 
Geol.  Sur.  Can.,  Mes.  Foss.,  yol.  l,pt.  2,  p.  127,pL 
16,  flgs.  3,  Sa-e.    Montreal,  1879.    J.  F.  Whit* 
eayes. 
Formation:  Cretaceous. 
Location:  Sucia  islands. 

CladophyUia  forcifera    n.  a.  Roemer. 

(1888.) 
Paleont.  Abfaandl.  Band  4,  Heft  4tpp.  8,9,  Twt, 

1  [xxxi],  figs.  4a,  4b.    Berlin,  1888.    F.  Boemar. 
Formation:  Cretaceons. 
Location:  Two  miles  aboye  the  month  of  BartOBt 

creek,  near  Austin,  Texas. 
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ClavageUa  (Deshayea)  Morton.    (1S34.) 

Synop.  Org.  B«m.Cret.  Or.U.  S.,  p.  69.  PhU*.,  1834. 
8. 6.  Morton. 

^—  azmata  n.  8.  Morton .    ( 1833. ) 

Am.  Joar.  Sci.,  Ut  aer.,  toI.  24,  pp.  120,  180,  pi.  0, 

flg.n.    Kew  H»Ten,  1888.    8.  Q.  Morton. 
FonnatloQ:  Cretaceoaa. 
Location:  New  Jerwj. 

•^  armata  Morton.    (1834. ) 

Synop.  Oik.  Bern.  Oret  Or.  U.  8.,  p,  99,  pi.  9,  fig.  11. 

PhiUu.lKM.    &0.  Morton. 
Formation:  Cretaceona. 
Location:  Near  Ame7town,New  Jersegr;  Prairie 

Bloff,  Alabama. 

armata  (Mort.)  Gabb.    (1861.) 

Proc.  Acad.  Nat.  8ci.,  Phlla.,  for  1861,  p.  864. 

Pbila.,1862.    Wm.M.Oabb. 
Formation:  Cretaceous. 
Loeatian:  New  Jersey. 

—  armata  (Mort.)  Whitfield.    (1885.) 

Mon.U.8.  Geol.  6ur.,Tol.  9,  pp.  192,  193,  pL  26, 
flg.24.    Wash.,  1885.    B.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  Walnford,  Monmoatb county, and  near 
New  Egypt,  New  Jersey. 

Clavatula  ?    califomioa  n.  8.    Conrad. 

(1855.) 

Bap.  Ezpl.  and  Sur.  B.  B.  B.  Mississippi  rirer  to 
Pacific  ocean.  Prelim.  Geol.  Bep.  of  W.  P. 
Blake,  PaL,  p.  11.  Wash.,  1866.  T.  A.  Con- 
rad. 

formation:  Eocene [(ketaceooaj. 

Location :  Cafiada  de  Ua  Uraa. 

- —  ?  califomica  Conrad.    (1866.) 

Bap.  Ezpl.  and  Snr.  B.  B.  B.  Mlaaissippi  rlrer  to 
Pacific  ocean,  toL  6,  app.,  p.  322,  pi.  2,  fig.  II. 
Wash.,  1856.    T.  A.  Conrad. 

Formation :  Eocene  [Cretaceous]. 

Location  :  Cafiada  de  laa  Uvas. 

davellitheB       (Piestoohilua)       soar- 
boronghi  (M.  <&  H.)    Meek.    1864. 

Check  Listlnyert.  Foss.,  N.  Am.  Cret.  and  Jnr., 
Smithson.  Mis.  Coll.,  toI.  7,  No.  177,  p.  37. 
WMb.  1864.    F.  B.  Meek. 

Formatiom  :  Cretaceous. 

Location  :  Pidcota. 

Clavigella  (Sow.)    Morton.    (1830.) 
Am.  Jour.  Sd.,  1st  aer.,  toI.  18,  p.  846.    New 
EaT«n,1830.    8.  G.  Morton. 

-^sp.  nndet.    Morton.    (1830.) 

Am.  Jour.  8ci.,  lat  aer.,  toI.  18,  p.  245.    New 

Hayen,  1830.    8.  G.  Morton. 
Formation:  Ferra^inoua sand.    [Cretaceous.] 
Location:    NewJeiaey. 

CIi80oola8  n.  g.  Gabb.    (1869.) 

Ged.  8ur.  Cal.,  Paleont.,  toI  2,  pp.  188,189. 
Phila.,  1869.    Wm.  M.  Gabb. 

< — cordatOB  (M.  Sl  H.)     Whiteaves. 
(1879.) 
Geo!.  Sur.  Can.;  Mea.  Foss.,  vol.  1,  pt.  2,  pp.  167, 

r.8,  pi.  18,  fig.  3,  3a,  &.    Montreal,  1879.    J.  F. 

Wbiteavee. 
Formation :  Cretaceona. 
Location :  Nanaimo  rirer,  Yancourer  ialand,  two 

and  a  quarter  miles  up. 


Clisocolna — Continued. 

cordatixs       ( Whiteavea)       White. 

1889. 

Bull.  U.  8.  Geol.  8ur.,No.  61,  pp.  41,42,  pL  0^ 

flga.  8, 9.    Waah.,  1889.    a  A.  White. 
Formation  :  Cretaoeoua. 
Location :  Suda  and  Sheep  Jack  ialanda. 

dubius  n.  8.    Gabb.    (1869.) 

Geol.  Sur.  Gal.,  Paleont.,  rol.  2,  p.  189.    Phlla., 

1869.    Wm.  M.  Gabb. 
Formation:  Cretaceous. 

dubius  (Gabb)  White.    (1889. ) 

Bull  U.  8.  Geol.  Sur.,  No.  61,  p.  41,  pi.  6,  flgp. 

6-7.    Waah.,  1889.    C.  A.  White. 
Formation :  Crotaceoua. 
Location :  Sucla  island. 

CloBteriBCUB  n.  g.  Meek.    (1876.) 

Bep.  U.  8.  GeoL  Sur.  Terr.,  rol.  9,  pp.  806,  807. 
Wash.,  1876.    F.  B.  Meek. 

tenuilineatuB    (H.   &  M.)    Meek. 

(1876.) 
Bep.  U.  8.  Geol.  Sur.  Terr.,  toI.  9,  pp.  308, 809,  pL 
19,  figs.  10a,  6,  and  fig.  Ooi    Wash.,  1876.    F. 

B.  Meek. 

Formation:  Cretaoeoua. 

Location:  Cheyenne  river  [8.  Dakota]. 

Clydonites  (Hauer)  Meek.    (1877.) 

Bep.  Geol.  Expl.  Fortieth  Parallel,  toI.  4,  pt  1, 
p.  109.    Wash.,  1877.    F.B.Meek. 

laBVidoraatua  (Haner)  Meek.  (1877.) 

Bep.  Geol.  Expl.  Fortieth  Parallel,  yoL  4,  pt  1, 
pp.  109, 110,  pi.  10^  fig.  7.  Wash.,  1877.  F.  R 
Meek. 

Formation:  Triaaalo. 

Location:  Buena  TIata  cafton.  North  Fork,  Hun- 
boldt  range,  Neyada. 

Clypeafiter  (Lam.)  Morton.    (1830). 

Am.  Jour.  Sol.,  Ut  aer.,  toI.  17,  p.  887.  New 
Haren,  1830.    8.  G.  Morton. 

floreallB  n.  8.  Morton.    (1833.) 

Am.  Jour.  8ci.,  lat  aer.,  toL  23,  p.  284.    New 

Hayen,  1833.    8.  G.  Morton. 
Formation:  Femaginoua  aand.    [OrataeeoM.] 
Location:  Delaware. 

floreaUs  Morton.    (1833.) 

Am.  Jour.  Sci.,  lat  aar.,  yol.  24^  pL  10,  fig.  18. 
New  Hayen,  1833.    8.  G.  Morton. 

florealla  Morton.    (1834.) 

Synop.  Org.  Bom.  Oret  Gr.  U.  8.,  p.  76,  pi.  8,  fig. 
12,  pi.  10,  fig.  12.    Phlla.,  1834.    8.  G.  Morton. 
Formation:  Cretaoeoua. 
Location:  Delaware  and  Cheaapeake  oanal. 

geometzlcuB  n.  s.  Morton.    (1833.) 

Am.  Jonr.  Sci.,  lat  aor.,  yol.  84,  p.  181,  pL  10,  fig. 

9.    New  Hayen,  1833.    B.  O.  Morton. 
Formation:  Crotaceoua. 
Location:  Delaware  and  Cheaapeake  caoaL 

geometricus  Morton.    (1834.) 

Synop.  Org.  Bern.  Cret.  Gr.  U.  8.,  p.  76,  pi.  10,  fig. 

9.    Phiia.,  1834.    S.  G.  Morton. 
Formation:  Cretaceona. 
Location:  Oanal  excayationa  of  Delaware. 


90 


NORTH  AMERICAN  MESOZOIC  INVERTEBRATA. 


[auxx.101 


Clypeaster — Con  tinned . 

-—*  8p.  undet.  Morton.    (1830.) 

Am.  Jonr.  8cL,  Ut  Mr.,  toI.  17,  p.  287.    New 

HaT6D,  1830.    S.G.  Morton. 
7onnation:  Oretaceons. 
Location:  New  JerMj. 

CoBlosmilla    amerlcana  n.  a.  Roemer. 
(1888.) 

Paleont.  AbhnndL  Band  4,  Heft  i,  pp.  8,  7,  Taf.  1 
[xxxi],  flgB.  6a,  h.    Berlin,  188&    F.  Boemer. 

Formation:  Gretaceone. 

Location:  Two  milee  abore  the  month  of  Barton** 
oreek,  near  Austin,  Tex. 

?  atlantica  (MortJ  BOlsche.  (1870.) 

Zeitech.  Dentech.  Geol.  Gee.  Band  22,  p.  217.  Ber- 

Un,  1870.    Wilh.  Bdlflche. 
Formation:  Oretaceous. 
Location:  Brownville,  N.  J. 

Colomna  (Perry)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Snr.  Terr.,  toI.  9,  pp.  664,660. 
Wash..  1876u    F.  B.  Meek. 

teres  (M.  &  H.)    Meek.    (1876.) 

Bep.  IT.  S.  Geol.  Snr.  Terr.,  toI.  9,  pp.  656-666,  pi. 

44,  flgik  llo,  b.    Waah.,  1876.    F.  B.  Meek. 
Formation:  Cretaceona. 
Location:  Near  Fort  Union,  [N.]  Dakota,  on  the 

npper  Mlasonri. 

teres  CM.  <fc  H.;  White.    C1879.) 

nerenth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  244.    Waah.,  1879.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Bvanston  coal  mines,  Wyoming. 

teres  (M.  &  H.;  White.    (1880.; 

Twelfth  Ann.  Bep.  V.  8.  Geol.  and  Geogr^  Snr. 
Terr.,  pt,  1,  p.  88.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceona. 
Location:  Month  of  Judith  river,  Montana. 

teres  (M.  &  H.)  White.    (1883.) 

Third  Ann.  Bep.  U.  8.  GeoL  Sur.,  p.  464,  pi.  26, 

fig.  16.    Wash.,  1883.    a  A.  Whitew 
Formatiota:  Cretaceous. 
Location:  Upper  Missouri  river  region. 

vermicula  (M.  &  H.)  Meek.     (1876. ) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  toI.  9,  pp.  656,  667, 
pi.  44,  figs.  12a,  b.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 

Location:  Near  Fort  Union,  on  the  upper  Mis- 
souri. 

-*- vermicula  (M.dtH.)  White.  (1880.) 

Twelfth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Sur. 
Terr.,  pt  1,  p.  88.    Wash.,  1883.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Mouth  of  Judith  rirer^  Montana. 

vermlcnIa(M.&H.)  White.    (1883.) 

Third  Ann.  Bep.  U.  S.  Geol.  Sur.,  p.  454,  pL  26, 

flg.  16.    Wash.,  1883.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Upper  Missouri  river  region. 

vermicula  var.  contrarla  n.  var. 

Meek.    (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  657.     Wash., 

1876.     F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Near  Fort  Union,  on  the  upper  Ml»* 

■ovl. 


ComineUa  (Gray)  White.    (1889.) 

Bull.  U.  8.  Geol.  Bar.  No.  61,  p.  22.  Wash.,  1889L 
G.  A.  White. 

leoontii  n.  8.  White.    (1889.) 

Ball.  U.  8.  Geol.  Sur.  No.  61,  p.  22,  pi.  4,  figs.  4 

and  6.    Wash.,  1888.    a  A.  White. 
Formation:  Cretaceous. 

Location;  Near  Pence's  ranch,  Butte  connty,  Cali- 
fornia. 

Complanaria  (snbgen.  Swainson)  Meek. 
(1876.) 
Bep.  U.  &  Geol.  8ar.  Terr.,  toL  9,  p.  US.    Wash., 
1870.    F.  B.  Meek. 

cretacea  n.  8.  Whiteaves.    (1874.) 

Geol.  Sur.  Can.,  Bep.  Prog.,  for  1873-74,  pp.  264^ 
266, 267,  pi.  flg.  2.  Montreal,  1874.  J.  F.  Whit- 
eaves. 

Formation:  Gretaoeons. 

Location:  Below  Dodd  Narrows. 

oretacea  Whiteavea.    (1879.) 

Geol.  Sur.  Can.,  Mee.  Foes.,  voL  1,  pt.  2,  pp.l6«^ 
167.    Montreal,  1879.    J.  F.  WhiteaveiL 

Formation:  Cretaceous. 

Location:  Below  Dodd  Narrows,  Yaaoonvw 
island. 

ConuB  [Linn.]  Morton.    (1834.) 

Synop.  Org.  Bern.  Oret.  Gr.  U.  8.,  p.  49.  Phlla., 
1834.    &  G.  Morton. 

oanalis  n.  8.  Conrad.    (1858.) 

Jour.  Acad.  Nat  Sd.  Phila.,  vol.  8,  2d  sar.,1866- 
1868,  p.  331,  pL  86,  flg.  22.  Phila.,  1865-1868. 
T.  A.  Conrad. 

Formation:  Gretaoeons. 

Location :  Owl  creek, three  miles  north  of  the  town 
of  Bipley,  Miss. 

gyratus  n.  8.  Morton.    (1833.) 

Am.  Jour.  Sd.,  let  ser.,  voL  24,  p.  131,  pi.  10,  flg. 

8.    New  Haven,  1833.    8.  G.  Morton. 
Formation:  Cretaceous  [Tertiary]. 
Location:  Southern  states. 

gyratus  Morton.     (1834.) 

Bjnop.  Org.  Bern.  Cret.  Gr.  U.  8.,  p.  49,  pL  10,  flg. 

13.    Phila.,  1834.    8.  G.Morton. 
Formation:  Cretaceous  [Tertiary]. 
Location:  South  Carolina. 

homll  n.  8.  Gahb.    (1864.) 

Geol.  Sur.  Cal.,  Palaeont.,  vol.  1,  pp.  122,  123,  pL 
29,  fig.  226.    Phila.,  1864.    W.  M.  Gahb. 

Formation:  Cretaceous. 

Location:  Alixos  creek,  near  Fort  Tc^on,  Cali- 
fornia. 

remondii  (Con.)  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Palaeont.,  vol.  1,  p.  122,  pL  2IX 
flg.  79.    Phila.,  1864.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Cochran's,  east  'of  Mount  Diablo,  and 
Bull's  Head  point,  northeastof  Martinez;  Clay- 
ton; San  Diego;  near  Cafiada,  Los  Angelst 
county,  California. 

sinuatuB  n.  8.  Gabb.     (1864.) 

Geol.  Sur.  Cal.,  Palaeont.,    vol.  1,  p.  123,  pi.  SQL 

flg,  227.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Near  Fort  Tejon,  OaL 
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Coralliochama  n.  g.  White.    (1885.) 

BaU.  U.S.a«oL  Sar.,  No.  22,  pp.  9,ia  WmIi., 
1886.    a  A.  White. 

—  orcnttl  n.  8.  White.    (1885.) 

Ball.  U.  S.  Gaol.  Sar.,  No.  22,  pp.  10-12,  pli.  1- 
4.    Wash.,  1886.    a  A.  White. 

Tonnation:  CntaccouB. 

Location:  Shore  of  Todoe  Sentoe  bay.  Lower  Cali- 
fornia, and  near  the  town  of  Wallala,  Mendo- 
cino coantf,  California. 

Cortaiciila  (Megerle)  Prime.    (1865.) 

Hon.  Am.  CortrfcnladsB  (Recent  and  Foesil),  Smith- 
eon.  Mlac  ColL  ToLfr,  No.  146,  pp.  2,  8.  Waeh., 
1866.    T.  Prima. 

(Mnhlfeldt)  Meek.    (1876.) 

Bep.  U.8.6eol.  8nr.  Terr.,  toI.  0,  p.  161.  Waeh., 
1876.    r.  B.  Meek. 

»—  aeqnilaterallB  n.  8.  Meek.    (1873.) 

Sixth   Ann.   Bep.  U.  S.  GeoL  and   Geogr.   Snr. 

Terr.,  p.  486.    Wash.,  1873.    F.  B.  Meek. 

Formation:  Cretaceoiu. 

Location:  Bear  Biver  city  (Snlphnr  creek),  Wy- 
oming. 

annofla  (Con.)  Whitfield.    (1885.) 

Hon.  U.  S.  Geol.  Snr.,  toL  9,  pp.  26,  27,  pi. 
2,  ii«B.  2-1.    Wash.,  1885.    B.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  Near  Washington,  Middlewx  county. 
New  Jereey;  Sayre  and  Fisher's  brick  and  clay 
yards,  near  SayreTille,  New  Jersey;  near  Wood- 
bridge,  N.  J. 

—  mgjtieji  n.  8.  White.    (1882.) 

Proc  U.  8.  Nat  Mns.,  toI.  6,  p.  W,  pL  4,  figs.  4-6. 

Wash  ,  1883.    C.  A.  White. 
Formation:  Gretaceone. 
Location:  Yalley  of  South  PUttte  rlTer,  north- 

es«tem  Colorado. 

—  augheyi  White.    (1883.) 

Third  Ann.  Bep.  U.  S.  Geol.  Bur.,  p.  438,  pi.  21, 
figs.  4-«.    Waeh.,  1883.    C.  A.  White. 

formation:  Cretaceous. 

Location:  Valley  of  the  South  Platte  riTer,  in 
Northern  Colorado,  east  of  the  Bocky  moun- 
tains. 

—  berthoudi  d.  8.  White.    (1882.) 

Proc  U.  S.  Nat.  Mns.,  toI.  6,  pp.  94, 06,  pi.  4^  flga. 
1-6.    Waeh.,  1883.    C.  A.  White. 

Formation:  Cretaceous. 

Location:  Valley  of  South  Platte  rirer,  north- 
eastern Colorada 

—  berthoudi  White.    (1883.)    ' 

Third  Ann.  Bep.  IT.  S.  Geol.  Sur.,  p.  438,  pi.  21,  figs. 
1-3.  Wash.,  1888.    0.  A.  White. 

Formation:  Cretaceous. 

Location:  Eaet  of  the  Bocky  mountains  in  Colo- 
rado. 

—  oardlnlaefomilB  n.  8 .  White.   ( 1878. ) 

BnlL  U.  8.  Geol.  and  Geogr.  Sur.  Terr.,  toI.  4,  No. 

8,  pp.  911-«12.    Waah.,  187&    C.  A.  White. 
Formation:  Cretaceona. 
Location:  Valley  of  Crow  creek,  fifteen  miles  abore 

Iti  eonfivenoe  with  Platte  rirer,  northern  Col- 


Corblcula — Continued. 

— -  oardinisBfonnia  White.    (1879.) 

BleTcnth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  169.    Wash.,  1879.    a  A.  White. 
Formation:  Cretaceous. 
Location:  Crow  creek  Talley,  Colorada 

cardiniaBformia  White.    (1880.) 

Twelfth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Sur. 

Terr.,  pt.1,p.73,pL25,figa.6a,&.    Wash.,  1883. 

a  A.  White. 
Formation:  Cretaceous. 
Location:  Valley  of  Crow  creek,  fifteen  miles aboTO 

the  confluence  of  that  creek  with  Platte  riTer, 

northern  Colorado. 

— ^  olebttml  n.  8.  White.    (1878.) 

BnlL  U.  8.  Geol.  and  Geogr.  Sur.  Terr.,  toI.  4,  No. 

S.  p.  711.    Wash.,  1878.    a  A.  White. 
Formation:  Cretaoeous. 
Location :  Crow  creek,  Colorado,  about  tweWe 

miles  north  of  its  confluence  with  South  Platte 

rirer. 

clebuml  White.    (1879. ) 

XleTenth  Ann.  Bep.  U.  8.  GooL  and  Geogr.  Snr. 
Terr.,  pp.  168, 169.    Wash.,  1979.    a  A.  White. 
Formation :  Cretaceous. 
Location:  Crow  Creek  Talley,  Colorado. 

olebnmi  White.    ( 1880. ) 

Twelfth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 
Terr.,  pt  1,  pp.  73, 74,  pL  23,  flga.  lo-e.  Wash., 
1883.    C.  A.  White. 

Formation:  Cretaceous. 

Location:  Valley  of  Crow  creek,  northern  Col- 
orado, about  fifteen  milee  above  the  confinence 
of  that  creek  with  Platte  river. 

oleburni  White.     (1883.) 

Third  Ann.  Bep.  U.  8.  Ocol.  Sur.,  p.  437,  pL  20, 

figs.  7-9.    Waah.,  188:1.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Valley  of  the  South  Platte,  Colorado. 

—  ?  oraasatelliformia   n.    8.    Meek. 
(1871. ) 
Fourth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 
Terr.,  pp.  316,  316.    Wash.,  1871.    F.  B.  Meek. 
Formation:  Tertiary  [Cretaceous]. 
Location:  Hallvillecoal  mines  {Wyoming]. 

•— ~  cytherlformia   (M.    &   H.)  Prime. 
(1865.) 
Hon.    Am.    Oorblculadn   (Becent   and   Fossil), 
Smithson.  Misc.  Coll.,  toU  7,  No.  146,  p.  9. 
Wash.,  1866.    T.  Prime. 
Formation:  Tertiary  [Cretaceous]. 
Location:  Near  the  mouth  of  the  Judith  river, 
Nebraska  [Montana]. 

oytherlformls  (M.   <&    H.)  Meok. 

(1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr 
pi.  40,  figs.  5a-e.    Wash., 

Formation:  Cretaceous. 

Location:  Bad  Lands  of  Judith  river,  on  the 
upper  lIii«ouri,  in  Montana;  .mouth  of  Muscle- 
shell  river;  from  near  Fort  Benton,  and  from 
one  hundred  and  twenty-five  miles  below  the 
lame. 


,  vol.  9,  pp.  520,  621, 
1876.    F.  B.  Meek. 
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Corbicnla — ^Contmned. 

cythezifonnlB  (M.   &.  H.)   White. 

(1879.) 
Slerenth  Ann.  B«p.  U.  S.  Gool.  and  Qeogr.  Snr. 

Terr.,  p.  212.    Wash.,  1879.    C.  A.  White. 
Formation:  Gretaceona. 
Location:  Danforth  hiUfl,  Colorado. 

cytheiifomiiB  (M.    &   K,)  White. 

(1879.) 
Eleventh  Ann.  Bep.  IT.  8.  OeoL  and  Geogr.  Bar. 

Terr.,  p.  216.    Wash.,  1879.    a  A.  White, 
Formation:  Gretaceons. 
Location:  Bitter  creek  Talley,  two  milet  west  of 

Point  of  Bocka  station,  Wyoming. 

cytheriformiB  (M.    6l   H.)  White. 

(1879.) 
Eleventh  Ann.  Bop.  U.  8.  Geol.  and  Geogr.  Snr. 

Terr.,  p.  219.    Wash.,  1879.    0.  A.  \?hite. 
Formation:  Cretaceona. 
Location:  Black  Buttes  station,  Wyoming. 

C3rtherlformi8   (M.  &,  H.)   White. 

(1880.) 
Twelfth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Bur. 

Terr.,  pt  1,  p.  74,  pL  21,  figs.  ia-dL    Waeh., 

1883.    G.A.White. 
Formation:  Grotaceons. 
Location :  About  two  miles  west  of  Point  of  Bocks 

station,  Wyoming. 

cytheriformiB  (M.  6l    H.)  White. 

(1883.) 
Third  Ann.  Bep.  U.  8.  GeoL  Bar.,  p.  437,  pL  22, 

tigs.  1-6.    Wash.,  1883.    0.  A.  White. 
Formation:  Gretaceous. 
Location:  Upper  Missonrl  river  region. 

cytherlfonniB  (M.  &  H. )  Whiteaves. 

(1885.) 
Geol.  and  Nat  Hist.  Sar.Oan.,Gont.  Gan.  Paleont., 

vol.  1,  pt.  1,  p.  7.     Montreal,  1886.    J.  F. 

Whiteaves. 
Formation:  Gretaoeons. 
Location:  Bye-grass  flat,  Old  Man  river,  Canada. 

?  emaoerata  n.  s. Whitfield.    (1885.) 

Mon.  U.  8.  Geol.  Bar.,  vol.  9,  p.  26,  pi.  2,  figs. 

5  and  6.    Wash.,  1885.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Clay  banks  near  Woodbridgo,  N.  J. 

?  fraota  n.  8.  Meek.    (1871.) 

Fourth  Ann.  Bep.  n.B.Geol.  and  Geogr.  Sur.Terr., 

pp.  314,  316.    Wssh.,  1871.    F.  B.  Meek. 
Formation:  Tertiary  [Cretaceous]. 
Location:  Hallville  coal  mines  [Wyoming]. 

?  fracta  var.  craasluscula  n.  var. 

Meek.    (1873.) 

Sixth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Snr.  Terr., 

pp.  512,  513.    Wash.,  1873.    F.  B.  Meok. 
Formation:  Cretaceous. 
Location:  Black  Buttes.  Wyo. 

moreauenaiB   (M.    &   H.)    Prime. 

(1866.) 

Mon.  Am.  Corbiculadse  (Becentand  Fossil),  Smith- 
son.  Misc.  Coll.,  vol.  7,  No.  145,  pp.  7,  8. 
Wash.,  1865.    T.  Prime. 

Formation:  Tertiary  [Cretaceous]. 

Location:  Kear  Moreau  river.  Nebraska  [S.  Dakota]. 


Cortaiotila— Con  tinned . 

nebrafloenfriB    (M.  &    H.)    Prime. 

(1865.) 
Mon.  Am.  Oorblculadie  (KeceotandFoasU),  Smltb- 

son  Misc.  GolL,  vol.  7,  No.  145^  i».  &    Wash., 

1866.    T.  Prime. 
Formation:  Tertiary  [Cretaceous]. 
Location:  Near  Moreau  river,  Nebradi:a  [S.  Dakota]. 

nebraBcenais    (M.   &   H.)    Meek 

(1876.) 

Bep.  U.  8.  Geol.  Snr.  Terr.,  vol.  9,  p.  622,  pi.  43,  OqjL 

2a,  b.    Wash.,  1876.    F.B.Meek. 
Formation:  Oretaceons. 
Location:  Moreau  Biver,  fS.]  Dakota. 

nebrascensia    (M.    6l   H.)  White. 

(1880.) 
Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  8ur. 
Terr.,  part  1,  p.  74.   Wash.,  1888.   G.  A.  White. 
Formation:  Cretaceous. 
Location:  Upper  Missouri  river  region. 

—  nebrascensiB    (M.    &   H.)   White. 
(1883.) 

Third  Ann.  Bep.  U.  8.  Geol.  Snr. ,  p.  437,  pi.  20,  AgL 

12,13.    Wash.,  1883.    G.A.White. 
Formation:  Cretaceous. 
Location:  Upper  Missouri  river  region. 

?  nuoalia  n.  6.  Meek.    (1871.) 

Fourth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 

Terr.,  pp.  304,  305.    Wash.,  1871.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Twelve   miles  southwest  of  Balina, 

Kans. 

nuoalisMeek.    (1876.) 

Bep. U.S. Geol.  Sur.Terr.,  vol. 9,  pp.  163, 164,  pL 

2,  ilgs.  5a^.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Twelve  miles  southwest  of  Balina,  Kan- 


-  obeaa  n.  e.  White.    (1878.) 

Bull.  U.  B.  Geol.  and  Geogr.  Bur.  Terr.,  toL  4, 
No.  8,  pp.  712, 713.    Waah.,  1878.    G.  A.  White. 

Formation:  Cretaceous. 

Location:  Valley  of  Grow  creek,  Colorado^  fifteen 
miles  north  of  its  confluence  with  South  Platte 
river. 

-  obeaa  White.    (1879.) 

Eleventh  Ann.  Bop.  U.  S.  Geol.  and  Geogr.  Bur. 

Terr.,  p.  169.    Wash..  1879.    G.  A.  White. 
Formation:  Cretaceous. 
Location:  Grow  Creek  valley,  Oolorado. 

-  obeaa  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Bar. 

Terr.,  p.  190.    Wash.,  1879.    G.A.¥rhite. 
Formation:  Cretaceous. 
Location:  Yalley  of  B\jou  creek,  Colorado. 

-obeaa  White.    (1880.) 
Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Bar. 

Terr.,  jjart  1,  pp.  72, 73,  pi.  23,  figs.  a*-s.    Waah., 

1883.    C.A.White. 
Formation:  Cretaceous. 
Li:>cation:   Valleys  of  Obrow  and    B^on  ereek% 

northern  Colorado. 
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Corbicnla— Con  tinned . 
obesa  White.    (1883.) 

Third  Ann.  Rep.  U.  8.  Geol.  Snr.,  p.  437,  pi.  23, 
flgK.7-lL     Wuh.,  1833.    0.  A.  White. 

Tormation:  Cretaceous. 

Location:  Valley  of  the  South  Platte  and  ita 
tribvtariee,  Colonulo. 

—  obliqoa  n .  8.  Whiteaves.    ( 1885. ) 
Geol.  and  Nat.  Hiit  Sor.  Oan.,  Cont.  Can.  Paleont., 

▼ol.  1,  pt.  1,  pp.  8,  9,  pi.  1,  ttgn,  4,  4a,  b,  Kpn- 
treal,  1885.    J.  F.  Whiteave*. 

Tormation:  CretaceouB. 

Location:  Bje-Krasa  flat.  Old  Man  rlrer,  Bow 
iiT6r,  eight  miles  west  of  Blackfoot  crossing; 
Upper  Belly  rlrer,  twenty-two  miles  aboYe  the 
month  of  the  Waterton,  and  Little  Bow  rlrer, 
opposite  the  month  of  Snake  Talley,  Osnada. 

—  occidentalls    (M.    ^    H.)   Prime. 
(1865.) 

Mon.  Am.  Corblcnladeo  (Recent  and  Fosail),  Smith- 
son.  Misc.  Coll.,  Tol.  7,  No.  146,  pp.  8,  0.  Wash., 
1805.    T.  Prime. 

Formation:  Tertiary  [Gretaceons]. 

Location:  Bad  lands  of  the  Judith  rlTor,  Ne- 
liradEa  [Montana]. 

ocddentaliB (M.dc  H.)Meek.  (1876.) 

Bep.  U.  8.  Geol.  Bur.  Terr.,  toI.  9,  pp.  621,  622,  pi. 
40,  figs.  6a^    Wash.,  1876.    F.  B  Meek. 

Formation:  Cretaceous. 

Location:  Bad  lands  of  the  Judith  rlTsr,  Mon- 
tana, on  the  Upper  Missouri. 

—  ocoldentallB    (M.    d&    H.)   White. 
(1879.) 

Elerenth  Ann.  Bep.  U.  8.  Qeol.  and  Geogr.  Snr. 
Terr.,  pp.  208, 209.    Wash.,  1879.    0.  A.  White. 

Fonnation:  Cretaceous. 

Location:  Tampa  Talley,  near  Caflon  park,  Colo- 
rado. 

—  oocidentallB   (M.   A    H.)   White. 
(1879.) 

Bsrenth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  216.    Wash.,  1879.    C.  A.  White. 
Fonnation:  Cretaceous. 
Location:  Point  of  Bocks  station,  Wyoming. 

- — ocddentaliB    (M.    &.  H.)    White. 
(1879.) 

BsTenth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  219.    Wash.,  1879.    0.  A.  White. 
Fonnation:  Creteceous. 
Location:  Black  Buttes  station,  Wyoming. 

—  ocddentaliB    (M.    A   H.)    White. 
(1880.) 

Twelfth  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  pt.  1,  p.  76,  pi.  21,  tigs.  3«-ei.    Wash., 

1883.    C.A.White. 
Formation:  Cretaceous. 
Location:  Yalleys  of  Bitter  creek  and  Tampa 

riTsr. 

— 'OcddentaliB    (M.    &   H.)    White. 
(1883.) 

Thlid.  Ann.  Rep.  U.  S.  Geol.  Sur.,  p.  437,  pi.  17,  flgs. 
6,7,pl.23,flgs.l-«.    Wash.,  1883.     C.  A.  White. 
Formation:  Cretaceous. 
Looatioa:  Upper  Missouri  rirer  rsgioD. 


Corbicula — Coo  tinned. 

ocddentaliB  (M.  &,  H.)  Whiteaves. 

(1885.) 

Geol.  and  Nat  Hist.  Snr.  Can.,  Cont,  Can.  Paleont, 
Tol.  1,  pt,  1,  pp.  7-8,  pi.  1,  flgs.  3»  3  a.  Mon- 
treal, 1885.    J.  F.  Whiteares. 

Formation:  Cretaceous. 

Location:  St.  Mary  river,  two  miles  north  of  the 
49th  parallel,  and  four  miles  weet  of  the  St.  Mary 
rlTsr;  Bow  river,  mouth  of  East  Arrow-wood 
ereek;  Rye-Grass  flat,  Old  Man  river;  upper 
Belly  river,  twenty-two  and  twenty-three  miles 
above  the  mouth  of  the  Waterton;  Oyster  creek; 
northwest  branch  of  the  north  fork  of  the  Old 
Man  river;  Bed  Deer  river,  near  the  8th  correo- 
tion  line,  and  forks  of  the  Devil's  Pine  and  Three 
Hills  creeks,  Canada. 

ocddentaliB  (M.  &,  H.)  WhiteaveB 

(1885.) 
Geol.  and  Nat.  Hist.  Sur.  Can.,  Cont.  Can.  Paleont, 
vol.  1,  pt.  1 ,  p.  40.    Montreal  1885.    J.  F.  Whil- 
eavcs. 
Formation :  Creteceoua 
Location :  Milk  river  ridge,  Canada. 

ocoidentsQiB  (M.  ^  H.)  Whiteaves 

(1885.) 

Geol.  and  Nat  Hist.  Sur.  Can.,  Cont  Can.  Paleont, 
vol.  1,  pt  1,  pp.  67,  68.  Montreal  1885.  J.  F. 
Wbiteaves. 

Formation :  Cretaceous. 

Location :  North  side  of  the  Milk  river,  five  mllsi 
below  Pa-Kow^Ki  coulde,  Canada. 

pugetensiB  n.  s.  White.    (1889.) 

Bull.  U.  8.  Geol.  Sur.,  No.  51,  p.  60^  pL  11,  fig. 

8.    Wash.,  1889.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Carbonado,  Washington. 

Bubelliptlca  (M.&  H.)  White.  (1883.) 


Third  Ann.  Bep.  U.  S.  Geol.  Sui.,  p.  437,  pi.  20^ 

flgs.  10-11.    Wash.,  1883.    a  A.  White. 
Formation:  Cretaceous. 
Location :  Upper  Missouri  river  region. 

--  ?  BubtrlgonaliB  n.  s.  Meek.    (1871.) 

Fourth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 
Terr.,  pp.  305-306.    Wash.,  1871.    F.  B.  Meek. 
Fonnation:  Cretaceous. 
Location:  Twelvemilessouthwestof  Sallna,  Kans. 

-  ?  BubtrlgonaliB  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Stir.  Terr.,  vol.  9,  pp.  164,  165, 

pi.  2,  fig.  6.    Wiwh.,  1876w    F.  B  Meek. 
Formation:  Cretaceous. 
Location:  Twelve  miles  southwest  of  Salina,  Bans. 

-  umbonella  (Meek)  White.    (1883.) 

Third  Ann.  Rep.  U.  8.  GeoL  Sur.,  p.  438,  pi.  21, 
figs.  7-10.    Wash.,  1883.    a  A.  White. 

Formation:  Cretaceous. 

Location:  East  of  the  Rocky  mounteins  in  Colo- 
rado. 

-  wiUisi  n.  8.  White.     (1889.) 

Bull.  U.  8.  Geol.  Sur.,  No.  61,  p.  59,  pi.  U,  flgs. 

3-7.    Wash.,  18Sa.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Carbonado,  Wilkeson   (Flette  creek), 

and  valley  of  Green  river,  Washington. 
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Corbiotila— Continued. 

?  (Astarte?)  pikenaia  n.  8.  Hill. 

(1888.) 
Ano.  Bep.  Geol.  Sar.  Arkansaa,  for  1888,  toI.  2, 

p.  134,  pi.  2,  figs.  13,  13a,  14-17.    Little  Rock, 

1888.     R.  T.  Hill. 
Formation:  Cretaceom. 
Location:  Throughout  the  Trinity  bedi  In  Arkan- 


—  [Cyrena?]  Beonris  n.  s. Meek.  (1873.) 

sixth  Ann.  Bep.  U.  8.  Oeol.  and  Qeogr.  Sar. 
Terr.,  pp.  494,496.    Waah.,  1873.    F.  B.  Meek. 

Formation:  Gretaceooe. 

Location:  Bear  Birer  city  (Solphnr  creek),  Wyo- 
ming. 

—  (Leptesthes)     cardiniseformiB 
White.    (1883.) 

Third  Ann.  Rep.  U.  &  Oeol.  Snr.,  p.  437,  pi.  22, 
llge.  10-15.    Wash.,  1883.    G.  A.  White. 

Formation:  Cretaceoas. 

Location:  Eaat  of  the  Rocky  mountains  in  Colo- 
rado. 

—  (Leptesthes)    fraota    fM.    6l    H.j 
White.    (1879.) 

Elerenth  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Bur. 

Terr.,  p.  169.    Wuh.,  1879.    0.  A.  Whita. 
Formation:  Oretaoeoua. 
Location:  Grow  creek  yalley,  Colorado. 

—  (Leptesthes)  fraota  (Meek;  White. 

(1879.) 
Elerenth  Ann.  Rep.  U.  8.  Oeol.  and  Geogr.  Snr. 

Terr.,  p.  209.    Waah.,  1879.    a  A.  White. 
Formation:  Cretaoeoue. 
Location:  Tampa  ralley,  near  Cation  park,  Ool<^ 

rado. 

—  (Leptesthes)  fraota  (Meek)  White. 
(1879.) 

Eleyenth  Ann.  Rep.  U.  8.  Oeol.  and  Geogr.  Bar. 
Terr.,  pp.  212,  213.    Wash.,  1879.    G.  A.  White. 
Formation:  Gretaceoni. 
Location:  Danforth  hille,  Colorado. 

—  ^Leptesthes)  fraota  (Meek)  White. 
(1880.; 

Twelfth  Ann.  Rep.  U.  &  Geol.  and  Googr.  Bar. 
Terr.,  pt.  1,  pp.  76-77,  pi.  23,  figs.  2a-«,  pL  21, 
fig.  6a.    Wash.,  1883.    C.  A.  White. 

Formation:  Cretaceous. 

Location:  Hallrille,  [Wyoming]. 

—  (Leptesthes)  fraota  (Meek.)  White. 

(1883.) 
Tliird  Ann.  Rep.  U.  S.  Geol.  Bur.,  p.  439,  pi.  20,  flgi. 

1-6.     Wash.,  1883.    G.  A.  White. 
Formation:  Cretaceous. 
Location:  Black  Buttes.  Wyoming. 

—  (Leptesthes)    macroplstha  n.  s. 

White.    (1878.) 

Bull.  U.  S.  Geol.  and  Geogr.  Snr.  Terr.,  rol.  4, 
No.  3,  p,  713.    Wash.,  1878.     C.  A.  White. 

Formation:  Cretaceous. 

Location:  Grow  creek,  northern  Colorado,  15 
miles  above  its  conilaence  with  the  South  I*latte 
llTMi 


Corblcula — Continued . 

(Leptesthes)  macroplstha  White. 

(1879.) 

Elerenth  Ann.  Rep.  U.  8.  GeoL  and  Geogr.  Bar. 

Terr.,  p.  169.    Wash.,  1879.     G.  A.  Whita. 
Formation:  Cretaceous. 
Location:  Crow  Creek  ralley.  Colorado. 

(Leptesthes)  maoropistha  White. 

(1879.) 
EleTenth  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Bar. 

Terr.,  p.  190.    Wash.,  1879.    a  A.  White. 
Formation:  Cretaceous. 
Location:  Yalley  of  B^ou  creek,  Colorado^ 

(Leptesthes)  maoropistha  White. 

(1880.) 

Twelfth  Ann.  Rep.  U.  S.  GeoL  and  Qeogr.  Bar. 

Terr.,  pt.  1,  pp.  78,  79,  pi.  23,  flgs.  4a-/,  Waah., 

188:).    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Valleys   of  Crow  and    B^on    creeks 

northern  Colorado. 

(Leptesthes)  maoropistha  White. 

(1883.) 

Third  Ann.  Rep.  U.  S.  Geol.  Snr.,  p.  437,  pi.  21, 
flgs.  11-14.    Wash.,  l&SH.    C.  A.  White. 

Fonnatiou:  Cretaceoun. 

Location:  East  of  the  Rocky  mountains  in  Colo> 
rado. 

^— -  ?  (Leptesthes)  plantimbona  n.  s. 
Meek!    (1875.) 

Bull.  U.  S.  Geol.  and  Geogr.  Bur.  Terr.,  rol.  1,  No. 

1,  2d  ser.,  pp.    43-46.     Wash.,  1876.      F.   R 

Meek. 
Formation:  rCretaoeoas.1 
Location:  Two  hundred   mllet  eaat  of  DenTer, 

Oolo. 

(Leptesthes)  plantimbona  (Meek.) 

White.     (1879.) 
Elerenth  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Bar. 

Terr.,  p.  190.    Wash.,  1879.    a  A.  White. 
Formation:  Cretaceous. 
Location:  Valley  of  B^ou  creek,  Colorado. 

(Leptesthes)  plannmbona  (Meek.) 

White.    (1879.) 

Elerenth  Ann.  Rep.  U.  S.  Geol.  and  Qeogr.   Bur. 
Terr.,  pp.  169, 170.   Wash.,  1879.   C.  A.  Whlteu 
Formation:  Crutaceous. 
Location:  Crow  creek  ralley,  Colorado. 

(Leptesthes)  planumbona  (Meek.) 

White.     (1880.) 

Twelfth  Ann.  Rep.  U.  6.  Geol.  and  Geogr.  Bar. 

Terr.,  pt.  1,  pp.  77, 78,  pi.  21,  flgs.  2cfr-d.   Waah., 

188tJ.     C.  A.  White. 
Fornifttion:  Cretaceous. 
Locatiou:   Two  hundred    miles  oast   of  Denrer 

cify,  on  th*«  Kai\<<>Ls  Pacific  railroail;  ralleys  of 

Crow  and  BUou  crui'k«,  northern  Colorado. 

(Leptesthes)  planumbona  (Meek) 

Wliite.     (1883.) 

Tiiinl  Ann.Rop-^'S.Geol.Sur.,p.437,  p1.22,  flga. 

7-9.     "NVanli..  l«K:i.     C.A.White. 
Formation:  ('n-tuceous. 
Locatiou:  East  of  the  Rocky  mountainahk  Ool- 

orudo. 
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Corbionla — Continaed. 

(Leptesthes)  subelliptica  (M.  &, 

H.)Meek.     (1876.) 

B«p.  U.  8.  G«ol.  Sor.  Terr.,  rol.  9,  pp.  623, 524,  pi.  43. 

figs.  Oa-c.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Gretacaoiu. 
Location:  On  Cherry  creek,  [S.]  Dakota;  and  on 

BUou  croek,  Colorado. 

^—  (Leptesthes)  snbelliptioa  (M.  &, 
H.)  White.     (1879.) 
Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Bar. 

Terr. ,  p.  169.    Wash.,  1879.    C.  A.  White. 
Fonnation:  Cretaceons. 
Location:  Grow  Greek  Talley,  Colorado. 

^—  (Leptesthes)  subelliptica  (M.  & 
H.)  White.     (1879.) 
Eleventh  Ann.  Bep.  U.  S.  Qeol.  and  Oeogr.  8ar. 

Terr.. p.  190.    Wash.,  1879.    O.A.White. 
Formation:  Cretaceous. 
Location:  Valley  of  BUon  creek,  Colorado. 

—  (Leptesthes)  subelliptioa  (M.  A 
H.)  White.    (1880.) 

Tirelfth  Ann.  Bep.  U.  8.  Qeol.  and  Qeogr.  8ar. 

Terr.,  pt.  1,  p.  79,    Wash.,  1883.    0.  A.  MThite. 
Tonnation:  Cretaceous. 
Location:  Upper  Missouri  Birer  region;  ralley  of 

Bijou  creek,  northern  Colorado. 

—  (Leptesthes)    subelliptioa   (var. 
moreanensis  n.  var.)  Meek.     (1876.) 

Bsp. U. 8.  Geol.  Sur.  Terr.,  vol. 9,  p.  624,  pU 43»  figs. 

l<i-6,2e.    W8sh.,1876.    F.B.Meek. 
Tonnation:  Cretaceous. 
Location;  Morean  river,  [8.]  Dakota. 

—  (Velozitina)  bannistexl  n.  s.  Meek. 

(1873.) 
Sixth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  8ar.  Terr., 

p.  613.  .Wash.,  1873.    F.  B.  Meek. 
Fonnation:  Cretaceous. 
Location:  Black  Butte  station,  Wyoming. 

- — (Veloritina)  oythexifonnis  (M.  A 

H.t)Meek.    (1873.) 

Sixth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  8ur.  Terr., 
p.  611.    Wash.,  1873.    F.B.Meek. 

formation:  Cretaceous. 

Location:  Point  of  Bocks,  on  Bitter  creek,  Wyo- 
ming. 

— Veloritina  (durkeei)  Meek.    (1877.) 

Rep.  Geol.  Expl.  Fortieth  Parallel,  vol.  4,  pt.  1,  pp. 

167-170,    pL  16,  figs.  6a^.    Wash.,  1877.    F. 

a  Meek, 
formation:  Cretaceous. 
Location :  On    8ulphur  creek,  near  Bear  river, 

Wyoming. 

—  (Veloritina)  durkeei  (Meek)  White. 
(1879.) 

Eleventh  Ann.|Bep.  U.  8.  Geol.  and  Geogr.  8ur. 

Terr.,  p.  248.    Wash.,  1879.    C.  A.  White. 
Formatiou :  Cretaceous. 
Location :  Bear  Biver  valley,  Wyoming. 


Corbioula — Continaed. 

(Veloritina)  durkeei  (Meek)  White. 

(1880.) 
Twelfth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Sur. 
Terr.,  pt.  l,pp.  79-80.     Wssh.,  1883.     C.   A. 
White. 
Fonnation  :  Cretaceous. 

Location  :  Bear  Biver  valley,  nmr  the  mouth  of 
Sulphur  creek. 

(Veloritina)  durkeei  (Meek)  White. 

(1883.) 
Third  Ann.  Bep.  U.  8.  Geol.  Sur.,  p.  437,  pi.  8,  figs. 

8-11.    Wash.,  1883.    G.  A.  White. 
Fonnation:  Cretaceous. 

Location  :  Southwestern  Wyoming  and  adUacent 
parts  of  Utah. 

(Veloritina)  inflexa  n.  a.  Meek. 

(1873.) 
Sixth  Ann.  Bep.  U.S.  Geol.  and  Geogr.  Sur.  Terr., 

pp.  493,494.    Wash.,  1873.    F.  B.  Meek. 
Formation:  Cretaceous. 

Location :  Near  Missouri  river,  below  GaUatin 
city.  Mont. 

ep.  nndet.  White.    (1879  ) 

Eleventh  Ann.  Bop.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  212.    Wash.,  1879.    G.  A.  White. 
Formation :  Cretaceous. 
Location:  Danforth  hills, Colorado. 

Corbis  ?  Bp.  nndet.  Roemer.    (1849.) 

Texas,  p.  407.    Bonn,  1849.    F.  Boemer. 
Fonnation:  Cretaceous. 
Location :  Fredericksburg,  Tex. 

sp.  undet.  Roemer.    (1852.) 

Kreide.  von  Texas,  p.  47.   Bonn,  1852.  F.  Boemer. 
Formation:  Cretaceous. 
Location:  Fredericksburg,  Tex. 

Corbula  (Brag.)  Conrad.    (1857.) 

Bep.  U.  S.  and  Mex.  Bound.  Sur.,  vol.  1,  pt.  2,  pi. 
160.    Wash.,  1857.    T.  A.  Conrad. 

alseformis  n.  s.  Gahb.    (1869.) 

Geol.  Sur.  Cal.,  Faleont.,  vol.  2,  p.  177,  pL  29,  flg. 

63.    PhUa.,  1869.    W.  M.  Gabb. 
Fonnation:  Cretaceous. 
Location:  Near  Lower  Lake  village,  lake  county, 

California. 

bisulcata  d.  s.  Conrad.    (1875.) 

Bep.  Geol.  Sur.  N.  Carolina,  vol.  1.  Baleigh, 
1875.  W.  C.  Kerr.,  App.  A,  p.  11,  pi.  2,  figs. 
13, 14.    T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Snow  Hill,  Greene  county.  North  Gar* 
olina. 

blakei  n.  8.  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Faleont.,  vol.  1,  p.  29,  pi.  6,  flg.  24. 

Phila.,  1864.    W.  M.  Gabb. 
Formation:  Triawic. 
Location :  Humboldt  mining  region. 

oarolinensis  n.  s.  Conrad.    (1875.) 

Bep.  Geol.  Sur.  N.  Carolina,  vol.  1.  Raloigh, 
1875.  W.  C.  Kerr.,  App.  A,  p.  11,  pL  2,  fig.  16. 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Snow  Hill,  Greene  county,  North  Car- 
olina. 
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—  caudata  n.  8.  Taomey.    (1854.) 

Proc.   Acad.  Kat.   Sci.,   PhiU.,  toI.   7,  p.    170. 

Phlla.,  I860.    M.  Tuomey. 
Formfttlon:  CrutAceouB. 
Location:  Noxubie  [HiMisBippi]. 

ooncinna  n.  8.  Whiteaves.    (18&i.) 

Qeol.  and  Nat.  Hist.  Sur.  Can.,  Hea.  Fobs.,  toI. 
1»  Pt.  3,  pp.  219,  220,  pi.  29,  figs.  3,  So.  Mont- 
real, 1884.    J.  F.  WhiteaTea. 

Formation:  Cretaceoua. 

Location:  South  side  of  AUiford  bay,  Skidegate 
Inlet;  Bear  Skin  bay. 

-^craBBatelllformiB  (Meek)  White. 
(1880.) 

Twelfth  Ann.  Bep.  U.  S.  Oeol.  and  Gleogr.  Sar. 

Terr.,  pt.  l,!p.  80.    Waeh.,  1883.    a  A.  White. 
Formation:  Cretaceous. 
Location:  Crow  creek,  Colorado,  east  of  the  Rocky 

mountains. 

— »- crasaimargiziata  (M.  Sl  H.)  Meek. 
(1876.) 

Bep.  U.  8.  Oeol.  Sor.  Terr.,  toI.  9,  pp.  244,  245, 
pL  17,  figs.  14a-e.    Wash.,  187ft.    F.  B.  Meek. 
Formation:  Cretaceons. 
Location:  Moreau  rirer.  [8.]  Dakota. 

»—  orassiplioa  n.  s.  Qabb.    (1860.) 

Joor.  Acad.  Nat  9ci.,  PhiU.,  toI.  4,  2d  ser.,  1868- 

1B6Q,  p.  394,  pi.  68,  fig.  26.    Phila.,  186«-18eQ. 

Wm.  M.  Qabb. 
Formation:  Cretaceous. 
Location:  Cut  on  the  Memphis  and  Charleston 

Bailroad  where  it  croasee  the  Tenneesee  and 

Missiflsippl  state  line. 

oraa8ipUca(aabb)Whitfield.  (1884). 

Mon.  U.  S.  G«ol.  Snr.,  toI.  9,  pp.  178,  179,  pi. 

23,  fig.  30.    Wash.,  1885.    B.  P.  Whitfield. 
Formation;  Cretaceous. 
Location:  Haddonfleld,  N.  J. 

cultzlfonnia  n.  b.  Qabb.    (1864.) 

Geol.  Sur.  Cal.,Paleont,To]..l,  p.  149,  pi.  22,  flg. 

122.    Fhlla.,  1864.    W.  M.  Oabb. 
Formation:  Cretaceoua 
Location:  West  of  Martinez,  California. 

dnbioaa  n.  a.  White.    (1879.) 

Sleyenth  Ann.  Kep.  U.  S.  Geol.  and  Geogr.  Snr. 

Terr.,  p.  236.    Wash.,  1879.    C.  A.  Wiiite. 
Formatiun:  Cretaceous. 
Location:  Coalville,  Utah. 

dubioaa  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  249.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Bear  Biver  valley,  Wiomlog. 

dubiosa  White.    (1879. ) 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  250.    Wash.,  1879.    C.  A.  White. 
Formation:  Cfi'taccous. 
Location:  Billiard  station,  Wyoming. 

elegana  (Sow.)  Eiohwald.     (1871.) 

Oeog.  Paleont  Bemerk.Halblns.Mang.u.Aleutis- 
chen  Inseln,  pp.  133, 134.  St.  Petersburg,  1871. 
£.  Eichwald. 

Fbrmation:  Cretaceous. 

Locattoa:  Kadiak  island,  Alaska. 
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engelmannl  Meek.    ( 1876. ) 

Bep.  Expl.  Great  Basin  Terr.,  Utoh,  p.  368,  pL 
5,  llgs.  13a,  b.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous? 

Location:  Bear  river,  near  the  moath  of  Sulphur 
creek. 

englemaxinl  ( Meek )  White.    ( 1879) . 

Eleventh  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Snr. 

Terr.,  p.  243.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Bear  Biver  valley,  Wyoming. 

eufaulenalB  n.  8.  Conrad.    (1860.) 

Jour.  Acad.  Nat.  Sd.,  Phila.,  vol.  4,  2d  ser.,  1858- 
1860,  p.  283.    Phila.,  1858-1860.    T.  A.  Conrad. 
Fbrmation:  Cretaceous. 
Location:  Eufanla.  Alabama. 

foulkei  n.  s.  Lea.    (1861.) 

Froo.  Acad.  Nat.  Sci.,  Phila.,  for  1861,  pw  149. 

Phila.,  18G2.    Isaac  Lea. 
Formation:  Cretaceous. 
Location:  Haddonfleld,  N.  J. 

foulkei  (Lea)  Whitfield.    (1885.) 

Mon.  U.  S.  Geol.  Sur.,  voL  9,p.l80,pL8S,fl«B.27- 

29.    Wash.,  1886.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Haddonfield,N.J. 

?  gregaria  n.  8.  M.  A  H.    (1856.) 

Proc. Acad.Nat.Sci. ,  Phila. ,  for  1856^  p.  84.    Phila., 

1856.    Meek  it  Ilayden. 
Formation:  Cretaceous. 
Location:   Yellowstone    river,   150   miles  from 

mouth,  Nebraska  [Montana]. 

grayBonenaia  n.  a.  Shumard.  (1859.) 

Trans.  Acad.  Sci.,  St.  Loui^  vol.  1,  1856-1860,  p, 
603.     St.  Louis,  1856>1860.    B.F.  Shumard. 

Formation:  Cretaceous. 

Location:  Post-oak  creek,  near  Sherman,  Giaj^ 
son  county,  Texas. 

homii  n.  8.  Qabb.     (1864.) 

Geol.  Sur.  Cal.,  Paleont,  vol.  1,  pp.  149, 160,  pL  2», 

fig.  238.    Phila,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 

■ 

Location:  Near  Fort  Tejon,  CaL 

homii  Gabb.    (1869) 

Gool.  Sur.  Cal.,  Paleont.,  vol.  2,  p,  176,  pL  S9,  figb 

62a,  b.    Phila. ,  1869.    W.  M.  Gabb. 
Formation:  Cretaceous. 

inornata  n.  8.  M.  Sc  H.    (1858.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,for  1858,  p. 62.   Phil*., 

1859.    Meek  A  Hayden. 
Formation;  Cretaceous. 
Location:  Long  lake. 

inoraata  (M.  <fe  H.)  Meek.    (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  pp.  245, 246,  pL 

30,figs.4<in<i.     Waah..  1876.    F.B.Moek. 
Formation:  Cretaceous. 
Location:  Long  lake,  near  Fort  Pierre,  [8.]  Dak. 

mactrifcnnia  n.  8.  M.  6l  H.     (1856.) 

ProcAcAd.  Nat.8cl.,  Phila.,  voU8,  for  1856,  p. 

117.    Phila.,  1857.    Meek  A  Hayden. 
Formation:  Tertiary  [Cretaceous]. 
Location:  Fort  Clark  [N.  Dakota^ 
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mactzifonxdB    (M.  «&  H.)  Wbit«. 

(1880.) 

Twelfth  Ann.  B4sp.  U.  8.  Geol.  and  Geogr.  Sar. 

Terr.,  pt.  J, p. 80.    W«ah.,1883.    C.A.Whit«. 
Formation:  Cretaceous. 
Location:  Near  Fort  Clark,  in  the  Upper  Missouii 

River  region. 

mactrlfonnia  (M.   &  H.)     White. 

(1883.) 

Third  Ann.  Rop.  U.  S.  Geol.  Sur.,  p.  442,  pi.  18, 

fig*.  12-15.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 
Iioration:  Upper  Muwouri  River  region. 

znactriformis  (M.  &  H.)  Whiteftves. 

(1885.) 
Geol.  and  Nat.  Iliat.  Sur.    Can.;  Cont.  Can.,  Pa- 

leont.,  vol.  1,  pt.  1,  p.  27.    Montreal,  1S86.    J. 

r.  \*niiteave8. 
Formation:  Cretaceous. 
Ix)Gation:  Wootl  End  depot,  Sourls  river,  Canada. 

,         moreauensis  n.  8.  M.  4&  H.    (1856.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1856,  pp.  83,84. 

Phila.,  1857.    Meek  &  Haydcn. 
Formation:  Cretaceous. 
Location:  Morean  river,  Nebraska  [S.  Dakota]. 

minima     (d'Orb.)     Whiteaves. 

(1879.) 

GeoL  Sur.  Can.  Mes.  Fobs.,  vol.  1,  pt.  2,  p.  13, 
pi.  17,  flga.  4,4a.  Montreal,  187y.  J.  F. 
Whitcaves. 

Formation:  Cretaceous. 

Location:  Northwest  side  of  Hornbj  island. 

. ziematophora  n.  8.  Meek.    (1873.) 

Sixth  Ann.  Bep.  U.  S.  Geol.    and  Geogr.   Sur. 
Terr.,  pp.  496,497.    Wash.,  1873.    F.B.Meek. 
Fonnation:  Cretaceous. 
Location:  Near  Cedar  city,  southern  Utah. 

nematopbora  (Meek)  White.  (1875.) 

Bep.  Geogr.  and  jGeol.  Sxpl.  and  Sur.  west  of 
100th  meridian,  vol.4,  pt.  1,  pp.  188, 189,  pU  17, 
figs.  7a-<.    Wash.,  1876.    0.  A.  White. 

Formation :  Cretaceous. 

Location :  Platean  near  the  west  crossing  of  the 
north  fork  of  Virgin  river,  and  elsewhere  near 
the  north  fork  of  that  river,  Utah. 

nematophoza  (Meek)  White.  (1879.) 

Eleventh  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  836.    Waah.,  1879.    0.  A.  White. 
Fonnation:  Cretaceous. 
Location:  Coalville,  Utah. 

nematopbora  (Meek)  White.  (1879.) 

KUTeath  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Ton.,  pp.  290, 291,  pi.  a,  figs  4»-d.    Wash.,  1879. 

a  A.  White. 
Fonnation:  Gretaeeoua. 
Location:  Near  Cedar  City,  southern  Utah. 

— —  ocoidentalis  n.  8.  Conrad.    (1854.) 

Bep.  U.S. and  Hex.,  Bound.  8ar.,  vol.  1,  pt.  2,  p. 
160,  pL  6^  fig.  9.    Waah.,  1867.    T.  A.  Conrad. 
Foraiatioii:  Sopene?  [Oietaoeoof^ 
Weetem  Te:«M. 
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ozyjiema  u.  b.  CoDrad.    (1875.) 

Bep.  (Jool.  Sur.  N.  C,  vol.  1.    Baleigb,  1875.    W. 

C.  Kerr,  App.  A.,  p.  11.    T.  A.  Courad. 
Formation:  Cretaceous. 
Location :  Cape  Fear  river,  North  Carolina. 

parilia  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.  1,  p.  150,  pi.  29, 
figa.  239,  239(1.    Pbila.,  18C4.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Martinez  to  Marsh's,  east  of  Mount 
Diablo  and  San  Diego,  Cal. 

perangfulata  n.  s.Whiteaves.  (1885.) 

Geol.  and  Nat.  Hist.  Sur.  Can.;  Cont.  Can., Pale- 
ont., vol.  1,  pt.  1,  pp.  9-11,  pi.  1,  figs.  6,  5a,  b, 
pi.  2,  fig.  1.    Blontreal,  1885.    J.  F.  Whiteaves. 

Fomiation:  Cretaceous. 

Locution:  Bye-Gross  flat,  Old  Man  river;  upper 
Belly  river,  twenty-three  miles  above  the  mouth 
of  the  Watertou,  and  Scabby  butte,  seven  miles 
north  of  the  confluence  of  the  Belly  and  Old 
Man  rivers,  Canada. 

perbrevia  n.  8.  Conrad.    (1875.) 

Bep.  Geol.  Sur.  N.  Carolina, vol.  1.  Baleigh,  1876. 
W.  C.  Kerr,  App.  A,  p.  11,  pi.  2,  fig.  6.  T.  A. 
Conrad. 

Formation:  Cretaceous. 

Location:  Snow  Hill,  Greene  county,  North  Caro- 
lina. 

perundata  n.  8.  M.  &  H.    (1850.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  vol.  8,  for  lSo6,  p. 

116.    Phila.,  1857.    Meek  &  Uayden. 
Formation:  Tertiary  [Cretaceous]. 
Location:  Mouth  of  the  Judith  [Montana]. 

perundata  (M.&H.)  White.  (1880.) 

Twelfth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 
Terr.,  pt.  1,  p.  80.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Upper  Missouri  river  region. 

perundata  (M.  &.  H.)  Whiteaves. 

(1885.) 

Geol.  and  Nat.  Hist  Sur.  Can.,  Cont.  Can.,  Pale- 
ont., vol.  1,  pt.  1,  p.  9.  Montreal,  1885.  J.  F. 
Whiteaves. 

Formation:  Cretaceous. 

Location :  South  or  first  branch  of  the  Milk  river, 
N.  W.  T.,  Canada. 

perundata  (M.  ^  H.)  Whiteaves. 

(1885.) 

Geol.  and  Nat  Hist  Sur.  Can.,  Cont  Can.,  Pale- 
ont., vol.  1,  pt  1,  p.  62.  Montreal,  1885.  J.  F. 
Whiteaves 

Formation:  Cretaceous. 

Location:  Peigan  creek,  township  7,  lange  6  west 
of  4th  principal  meridian,  near  U.  S.  boundary 
line,  on  a  branch  of  the  east  fork  of  the  Milk 
river,  Canada. 

—  perundata  (M.  d&  H.)  Whiteaves. 
(1885.) 

Geol.  and  Nat  Hist  Sur.  Can.,  Cont  Can.,  Pale- 
ont., vol.  1,  pt  1,  p.  69.  Montreal,  1885.  J.F. 
Whiteaves. 

Formation:  Cretaceous. 

Location:  Greek  ** about  fourteen  miles  n<»theasl* 
ward  from  the  moiteaateKn  of  the  Three  buttes,** 
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penmdata?  (M.  &  H.)  WhiteaTes. 

(1885.) 
Geol.and  Kat.  Hist  Bar.  Oan.,  Coot.  Can.,  Pal»- 
ont.,  ToL  1,  pt  1,  p.  80.    MontrMl,  1886.    J.  F. 
WhiteaTM. 
Vonnation:  Orttaceoni. 

Location:  Bocky  Spring  rldgtt,  near  MacLeod, 
Benton  trail,  Canada. 

?  prlmorsa  n.  8.  Gabb.    (1864.) 

Oeol.  Snr.  Gal.,  Paleont.,  rol.  1,  p.  148,  pi.  22,  flgp. 

120, 120a.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous? 
Location:  South  side  of  Corral  hollow,  Alameda 

county,  California. 

pyrifonniB  (Meek)  White.    (1879.) 

Eleventh  Ann.  Rep.  U.  S.  Geol.  and  Oeogr.  Snr. 

Terr.,  p.  243.    Wash.,  1870.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Bear  RiTer  ralley,  Wyoming. 

pyrifonnis  (Meek)  White.    (1880.) 

Twelfth   Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Snr. 

Terr.,  pt.  1,  p.  82.    Wash.  1883.    a  A.  White. 
Formatian:  Cretaceous. 
Location:  Peculiar  to  the  Bear  RlTor  Laramie 

■eries,  and  at  most  of  the  known  localities  at 

which  those  strata  are  exposed. 

—  pyriformlB  (Meek)  White.    (1883.) 

Third  Ann.  Rep.  U.  S.Geol.  and  Oeogr.  Sur.,p.  441. 
pi.  8,  figs.  12-16.    Wash.,  1883.    C.  A.  White. 

Formation :  Cretaceous. 

Location:  Southwestern  Wyoming  and  the  ad- 
jacent parts  of  Utah. 

atriatula  (Sow.)  Credner.    (1870.) 

Zeitach.  Deutsch.  Geol.  Gee.  Band  22,  p.  236.  Ber- 
lin, 1870.    H.  Credner. 
Formation:  Cretaceous. 
Location :  Woodbury,  N.  J. 

—  anboompresaa  n.  8.  Gabb.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4,  2d  kt.,  1858- 
1860,  p.  394,  pi.  68,  fig.  24.  Phila.,  186&-18e0. 
Wm.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Two  miles  east  of  Middleton,  Harde- 
man county,  Tennessee. 

aubcompreasa    ( Gabb )    Whitfield 

(1885.) 

Hon.  U.  S.  Geol.  Sun,  vol.  9,  pp.  180,  181,  pL  23, 

ilg.  26.    Wash.,  1885.    R.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Haddonfleld,  N.  J. 

aubgibboaa  n.  8.  Conrad.    (1875.) 

Bep.  Geol.  Surv.  N.  Carolina, vol.  I.  Raleigh,  1876. 

W.  C.  Kerr.,  App.  A,  p.  11,  pi.  2,  fig.  12.    T.  A. 

Conrad. 
Formation:  Cretaceous. 
Location:  Snow  Hill,  Greene  county.  North  Ckiro- 

llna. 

anbtrigonalla  n.  8.  M.  Sc  H.    (1856.) 

Proc.  Acad.  Nat.  Sci.,  Phila..  vol.  8,  for  1866,  p. 

116.    Phila.,  1867.    Meek  A  Hayden. 
Formation:  Tertiary  [Cretaceous]. 
Location:  Vouth  of  the  Judith  [Kootan*]. 
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aubtrlgonalia   (M.  &   H.)    Whita. 

(1879.) 
Eleventh  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Sor. 

Terr.,  p.  170.    Wash.,  1879.    0.  A.  Whlta. 
Formation:  Cretaceous. 
Location:  Crow  Creek  valley,  Colorado. 

anbtrigonalla  ( M.   <&  H. )   White. 

(1879.) 

neventh  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Snr. 

Terr.,  p.  190.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Valley  of  B^ou  creek,  Colorado. 

anbtrigonalla   (M.  &.    H.)    White 

(1879.) 
Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  209.    Wash.,  1879.    0.  A.  White. 
Formation:  Cretocpous. 

Location:  Tampa  valley  near  Oafion  park,  Col- 
orado. 

anbtrigonalla    (M.   Ol  H.)   White. 

(1879.) 
Eleventh  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  215.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 

Location:  Bitter  Creek  valley,  two  miles  west  of 
Point  of  Rocks  station,  Wyoming. 

anbtrigonalla    (M.  &   H.)    White. 

(1879.) 
Eleventh  Ann.  Rep.  U.S. Geol.  and  Geogr.  Sur. 

Terr.,  p.  220.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Black  Buttes  station,  Wyoming. 

anbtrigonalla  (M.    Sc   H.)    White. 

(1880.) 
Twelfth  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 
Terr.,  pt.  1,  p.  80.    Wash.,  1883.    C.  A.  White. 
Formation:  CretacoouSb 
Location:  Upper  Missouri  rlter  region. 

anbtrigonalla   (M.  &,   H.)    White. 

(1883.) 
Third  Ann.  Rep.  U.  S.  Geol.  Survey,  p.  442,  pL  19, 

figs.  10-17.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Upper  Mlasouri  river  region. 

anbtrigonalla  (M.  A  H.)  Whiteayea. 

(1885.) 

Geol.  and  Nat.  Hist  Sur.,  Can.,  Oont.  Oto.,  Pale- 
ont., vol.  1,  pt  1,  p.  62.  Montreal,  1885.  J. 
F.  Whiteaves. 

Formation:  Cretaceous. 

Location:  Peigan  creek,  township  7,  raiig«  6; 
west  of  4th  principal  meridian,  Canada. 

anbtrigonalla  (l«£.  «fc  H.)  Whiteaves. 

(1885.) 
Geol.  and  Nat  Hist  Snr.,  Can.,  Cont,  C^n.,  Pai©. 
out,  vol.  II,  pt  1,  p.  6&    Montreal,  1886.    J. 
F.  Whiteaves. 
Formation:  Cretaceous. 

Location:  Belly  river  east  of  Driftwood  bead, 
and  Belly  river  near  its  Jnnctioa  with  the  Bow 
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GrOrbuia — Continued . 

rfTor;  Soath  SMkAtchewan,  dz  mn«  below  the 
oumth  of  Bow  rlTer;  north  tide  of  Milk  liTer, 
flTO  mllee  below  P»>kow-kl  Coul6e,  and  ioath 
ride  of  Milk  rlrer,  one  mile  AboTe  the  month  of 
Pa-kow-ki  Coal6e;  lonth  aide  of  Saskatchewan, 
one  mfle  below  the  month  of  the  Bow  rirer, 
GaDadflL. 

sabiindifera  n.  8.  White.    (1876.) 

Bap.  Oeol.  Uinto  Mta.,  p.  129.    Waah.,  1875.    0. 

A.  White, 
f onnatioo:  Tertiary  [Oretaceona.] 
Location:  Point  of  Bocka,  Wyoming. 

—  ■nbnndifera  White.    (1879.) 

Deranth  Ann.  B/ep.  V.  S.  Oeol.  and  Oeogr.  Snr. 

T«rr.,  p^  216.    Wash.,  1879.    0.  A.  White. 
Tonaation:  Oretaceons. 
Location:  Folnt  of  Bocka  etation,  Wyoming. 

—  traakil  n.  8.  Gabb.    (1864.) 

GeoL  Snr.  Oal.,  Paleont.,  toI.  1,  p.  149,  pi.  88, 
flga.  121,  121a.    Fbila.,  1864.    W.  M.  Gabb. 

Ibrmatloo:  Cretaceona. 

Locatisn:  Texas  Flat,  Placer  connty;  Tnscan 
Bpiinga,  Tehama  connty;  Pence*a  Bancb,  Botte 
toantj,  California. 

—  traakli   (?)      (Gabb)     Whiteave8. 
(1879.) 

Gsol.  Snr.  Can.,  Mes.  Foes.,  toI.  1,  pt  2,  p.  188, 
pL  17,  fig.  a.  Montreal,  1879.  J.  F.  Whit- 
eaTse. 

Tormation:  Oretaceoui 

location:  Northwest  aide  of  Hornby  island. 

-^tropldophora  n.  8.   Meek.     (1873.) 

Sixth  Ann.  Bep.  U.  &  Oeol.  and  Qeog.  Snr  Terr., 

pp.  614, 616.    Wash.,  1873.    F.  B.  Meek. 
Formation:  Cretaceona. 
Ueation:  Point  of  Bocks,  Wyoming. 

- —  tropidophora      (Meek)      White. 
(1S80.) 

Twelfth  Ann.  Bep.  U.S.Geol.  and  Qeog.  Sur.  Terr., 
pt.l,p.80.     Waah.,  1883.    C.A.White. 

fonnaation:  Cretaceona. 

location:  Crow  creek,  Colorado,  east  of  the 
Bocky  monntaina. 

' — tnomeirl  n.  8.  Sbnmard.    (1859.) 

TniiB.  Acad.  Sci.,  St.  Lonls,  toI.  1, 1866-1860,  p. 

601.    St  Lonis,  lS56-186a    B.  F.  Shumard. 
foimation:  Cretaceons. 
Ideation:  Grayaon  connty,  four  and  a  half  miles 

Boxth  of  Sherman,  Tex. 

— -xmdifera  n.  8.  Meek.    (1873.) 

Bbtii  Ann.  Bep.  U.  S.  Geol.  and  Qeog.  Snr.  Terr., 

pp^  618,614.    Waah.,  1873.    F.  B.  Meek. 
Vonnatlon:  Cretaceona. 
Loeatlai:  Bock  Springs  station,  Wyoming. 

— nndifera  (Meek)  White.    (1879.) 

Bennth  Ann.Bep.U.S.aeoLand  Oeog.  Snr.  Terr., 

p.  218.    Wash.,  1879.    0.  A«  Whlta. 
ionnation:  Cretaceona. 
location:  Danforth  Hills,  Colorado. 


Corbola^Continned. 

nndifera  (Meek)  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  S.  Geol.  and  Gtoog.  Snr. 

Terr.,  p.  216.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceona. 
Location:  Bock  j^rlngs^  Wyoming. 

undifera  (Meek)  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  S.  Ctool.  and  Geog.  Snr. 

Terr.,  p.  219.    Waah.,  1879.    a  A.  White. 
Formation:  Cretaceous. 
Location:  Black  Bnttes  station,  Wyoming. 

undifera  (Meek)  White.    (1880.) 

Twelfth  Ann.  Bep.  U.S.GeoI.and  Geog.Snr.  Terr., 
pi  1,  pp.  80,  81,  pi.  29,  figs.  4a-/-  Wash., 
1883.    0.  A.  White. 

Formation:  Cretaceous. 

Location:  Bock  Springs  station,  Wyoming. 

undifera  (Meek)  White.    (1883.) 

Tliird  Ann.  Bep.  U.  S.  GeoL  Sur.,  p.  442,  pi.  18^ 
figs.  6-9.    Wash.,  1883.    C.  A.  White. 

Formation:  Cretaceous. 

Location:  Yalley  of  Bitter  creek,  southern 
Wyoming,  and  Tampa  river,  northweatem 
Colorado. 

undifera  var.  subundifera  n.  var. 

White.    (1880.) 

Twelfth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Snr. 

Terr.,  pt  1,  pp.  81,  82,  pi.  29,  figs.  6a-«.    Wash., 

1883.    C.  A.  White. 
Formation:  Cretaceona. 
Location:  Point  of  Bocks  station,  Wyoming. 

undifera  var.  aubundifera  White. 

(1883.) 

Third  Ann.  Bep.  U.  S.  Geol.  Sur.,  p.  442,  pi.  18, 
flgs.  10, 11.    Wash.,  1883.     C.  A.  White. 

Formation:  Cretaceous. 

Location:  Valley  of  Bitter  creek,  sonthem  Wyo- 
ming. 

— —  ventrloosa  n.*8.  M.  Sl  H.    (1866.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1866^  p.  83. 

Fhila.,  1867.    Meek  A  Hayden. 
Formation:  Cretaceous. 
Location:  Morean  river,  Nebraska  [S.Dakata]. 

(AniBorhynohuB  ?)  engelmanni 

Meek.    (1877.) 

Bep.  Geol.  Expl.  Fortieth  Parallel,  vol.  4,  pt  1, 
pp.  174, 175,  pi.  17,  ilg.  1,1a.  Waah.,  1877.  F. 
B.  Meok. 

Formation:  Cretaceous. 

Location:  Bear  river,  month  ct  Sulphur  eraek, 
Wyoming. 

(Aniaorhynohua)  pyriformia  Meek. 

(1876.) 

Bep.  Expl.  Great  Basin,  Terr.  Utah,  pp.  361, 362, 
pi.  5,  figs.  9, 10.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous? 

Location:  Bear  river,  near  the  mouth  of  Snlphnr 
creek. 

— (Aniaorhynohua)  pyriformia  Meek. 

(1877.) 
Bep.  Geol.  Expl.  Fortieth  Parallel,  voL  4,  pt.  1« 

pp.  170-174^  pi.  17,  flgs.  2»-d.    Wash.,  1877.  F. 

B.  Meek. 
Formation:  Cretaceona. 
Location:  Snlphnr  oreek,naar  Bear  river,  Wyo> 

ming. 
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Corbula — Continued. 
-^  (Azara)   engelmannl  n.  8.  Meek. 
(1870.) 

Proc.  Am.  PhilM.  8oc.,  toI.  11, 1869-1870,  p.  431. 
Phlla.,  1871.    F.  B.  Meek. 

Formation:  Tertiary  [CretaceouB]. 

Locatioo:  Limeetone  hill,  Bear  rlrer  [Wyo- 
ming]. 

—  (Azara)  pyiifonxiiB    n.  8.    Meek. 

(1870.) 
Proc.  Am.  Philoe.  Soc.,  rol.  11, 1869-1870,  p.  431. 

Phila.,  1871.    F.  B.  Meek. 
Formation:  Tertiary  [Cretaceouu]. 
Location:  Limestone  hill,  Bear  river. 

(Azara)  pyriforxnis  var.  conoen- 

trica  n.  var.  Meek.    (1870.) 

Proc.  Am.  Phllos.  Soc.,  toI.  11,  1869-1870,  p.  481. 

Phila.,  1871.    F.  B.  Meek. 
Formation:  Tertiary  [Cretaceous]. 
Location:  Limestone  hill.  Bear  river. 

(Pachyodon)  maotriforxnis  (M.  Sc 

H.)  Meek.     (1876.) 

Bep.  U.  S.  Gool.  Sur.  Terr.,  Tol.  9,  pp.  528,  529, 

pi.  43,  flgs.  7a-/.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Lower  Eocene  ?  [Gretaceoos]. 
•     Location.    Fort  Clark,  [N.]  Dakota,  on  the  Upper 
Miasonri. 

— —  (Pachyodon)  penindata  (M.  d&  H.) 

Meek.     (1876.) 
Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  630, 531,  pi. 

40,  figs.  ia-d.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous  7 
Location:  Month  of  Judith  river,  Montana. 

-^  (Pachyodon)  subtrigonalla  (M.  d:. 
H.)  Meek.    (1876.) 

Bep. U.S. Geol. Sur. Torr.j  vol.  9,  pp.  629,630,  pi. 

40,  figs.  3a,  6.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous? 
Location:  Mouth  of  Judith  river,  Montana. 

—  (Potamomya  ?)  concentrica  n.  8. 
Meek.    (1860.) 

Proc.  Acad.  Nat.  Scl.,  Phila.,  for  1860,  p.  313. 

Phila.,  1861.    F.  B.  Meek. 
Formation:  Tertiary  [Cretaceous]. 
Location:  Bear  river,  lat  40°  12f  north,  long.  110*^ 

62'  west. 

(Potamomya?)  engelmannl  n.  8. 

Meek.    (1860.) 

Proo.  Acad.  Nat.  Sci.,  Phila.,  for  1860,  p.  318. 

Phila..  1861.    F.  B.  Meek. 
Formation:  Tertiary  [Cretaceons]. 
Location:  Bear  river,  Ut.  40»  12^  north,  long.  110^ 

62'west. 

— -  (Potamomya?)  pyrlformls  n.  8. 
Meek.    (1860.) 

Proo.  Aoad.  Nat.  Set,  Phila.,  for  1860,  pp.  812, 313. 

Phila.,  1861.    F.  B.  Meek. 
Formation:  Tertiary  [Cretaceous]. 
Location:  Bear  xlver,  lat  40^  IS'  north,  long.  ll(fi 

62" 


Corbula — ^Continned. 

n.  8.  Hill.    (1889.) 

Oeol.  Sur.,  Texas,  Boll.  No.  4,  p.  16.    AoatlB,  IBM. 

B.  T.Hill. 
Formation:  Cretaceous. 
Location:  Gillespie  county,  Texas. 

sp.  nndet.  Owen.    (1860.) 

Second  Rep.  Geol.  Bee.,  Arkansas,   pi.  8,   fig.  1. 

Phila.,  1860.    D.  D.  Owen. 
Formation:  Cretaceous. 
Location:  Arkansas. 

sp.  nndet.  Meek.    (1877.') 

Bep.  Geol.  Ezpl.,  Fortieth  Parallel,  vol.  4,  pt  1, 
pp.  150,151,  pl.l4,flg.2.  Wash.,  1877.  F.  BL 
Meek. 

Formation:  Cretaceous. 

Location:  Coalville,  Utah. 

Corbulamella  n.  g.  M.  &  H.    (1857.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1867,  pp.  142, 143L 
Phila..  1868.    Meek  A  Hayden. 

gregaria  M.  &  H.    (1857.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1857,  p.  143. 

Phila.,  1858.    Meek  &  Hayden. 
Formation:  Cretaceous. 
Yellowstone  river,  Nebraska  [Montana]. 

gregaria  (M.  &  H.)    Meek.    (1876.) 

Bep.  D.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  247,  pL  17, 
flgs.  13a-<2.     Wash.,  1876.    F.  B.  Meek. 
Formation:  Crotaceom. 
Location.  On  the  Yellowstone  river,  Montana. 

gregaria  (M.  &  H.)     WhiteaveB. 

(1885.) 

Geol.  and  Nat.  Hist.  Sur.  Can.,  Gont  Can.,  Pale- 
out.,  vol.  1,  pt.  1,  p.  80.  Montreal,  18S6.  J.F. 
Whiteaves. 

Formation:  Cretaceous. 

Location:  West  flank  of  West  Butte,  Montana^ 
in  the  Sweet  Gnus  hills,  near  the  international 
boundary  line. 

Cordiera  (Rouanlt).    Gabb.     (1864.) 
Geol.  Sur.  Cal.,  Paleont,  vol.  1,  ;p.  93.    Phila., 
1864.    W.  M.  Gabb. 

microptygma  n.  8.  Gabb.  (1864.) 

Geol.  Sur.  Cal.,  Paleont,  vol.  1,  pp.  93,94,  pL  2^ 

fig.  203.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Near  Fort  Tejon,  California. 

mitraeformia  n.  8.  Gabb.    (1869.) 

Qeol.  Sur.  Oal.,  Paleont.,  vol.  2,  pp.  163, 154,  pL 
26,  fig.  82.    Phila.,  1869.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Colusa  county,  near  the  Hot  Sulphur 
springs,  Galifomla. 

Corlmya  (Agassie)  Whitfield.  (1885.) 

Mon.  U.  S.  Geol.  Sur.,  voL  9,  p.  170.  WmIl. 
1886.    B.  P.  Whitfield. 

tenuia  n.  8.  Whitfield.    (1885.) 

Mon.  U.  8.  OeoL  Sar.,  toL  9,  pp.  170, 171,  pi.  18^ 
flgs.  9-11.    Wash.,  1886.    B.  P.  Whitfield. 

Formation:  Oretaceoua. 

Location:  Upper  Freehold  uid  lUnhallTilk^ 
N.J. 
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CoroceraB  n.  g.  Hyatt.    (1877.) 

B9p.  OeoL  Expl.  Fortieth  Pamllel,  toI.  4,  pt.  1, 
pp.  107,108.    Wash.,  1877.     Alpheui  Hyatt. 

Crasaatella  [Lam.]    Morton.    (1834.) 

Synop.  Org.  Bern.  Cret.  Gr.  U.  8.,  p.  6«.  Phila., 
1834.    8.  G.  Uorton. 

(Lam.).    Meek.    (1876.) 

Bep.  U.  8.  Geol.  Bur.  Terr.,  vol.  0,  p.  116.  Wuh., 
1876.    F.  B.  Meek. 

—  alta  Conrad.    ( 1855. ) 

Bep.  Expl.  and  Snr.  B.  B.  B.  MiMiwippi  riTer  to 
Pacific  Ocean,  App.  Prelim.  Geol.  Bep.  of  W.  P. 
BIaka,Pa1.,p.9.    Wash.,  1866.    T.  A.  Conrad. 

Formation:  Kocene  [Cretaceoni]. 

Loeation:  Oaftada  de  las  Urai. 

• —  alta  Conrad.    ( 1856. ) 

Bep.  Expl.  and  Snr.  B.  B.  B.  Uinisaippi  riTer  to 

Pacific  ocean, vol.  6,  App.,  p. 32L    Wash.,  1866. 

T.A.Conrad. 
Fonnatlon:  Eocene  [Cretaceous]. 
LocatioB:  Cafiada  de  las  Uvas. 

-»-  cimarronensia  n.  s.  White.    (1879.) 

Berenth  Ann.  Bap.  U.  8.  Geol.  and  Geogr.  Snr. 

Ter.,  pp.  287,  288,  pi.  6,  figs.  3a-^    Wash.,  1879. 

C.  A.  White. 
Formation:  Gretaoeona. 
Location:  Ginuuron,  N.  Hex. 

— -  compacta  n.  s.  Gabb.    (1869.) 

6«ol.Sar.Cal.,  Pftleont,  toI.2,  p.  190,  pi.  30.  fig. 

86.    Phila.,  1869.    W.M.Gabi). 
Formation:  Cretaceons. 
Location:  Martinez,  Gal. 

—  oonradi  n.  s.  Whitfield.    (1885.) 

Hon.  U.  S.  Geol.  Bur.,  vol.  9,  pp.  209,210,  pi.  28, 
flgs.l-«.    Waah.,  1886.    B.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  Shark  rirer,  near  New  Egypt,  and  at 
Squankum,  N.  J. 

— -ooneata  (Gabb)  Whitfield.    (1885.) 

Hon.  U.  S.GeoI.  8nr.,  vol.  9,  pp.  118, 119,  pi.  17, 
iigs.  18-20.    Wash.,  1886.    B,  P.  Whitfield. 
Formation:  Cretaceousi 
Location:  Monmouth,  N.  J. 

-^delawarenaia  n.  s.  Gabb.    (1860.) 

Joar.Acad.  Nat.  Sci.,  Phila.,  vol.  4,2d  ser.,1868- 
1860,  p.  303,  pi.  48,  fig.  21  [20].  Phila.,  1868-1860. 
Wm.M.Gabb. 

Fonoation:  Cretaceous. 

Location:  Deep  cut,  Delaware  and  Ghesapeake 
canal. 

—  delawarenaia    (Gabb)     Whitfield. 
(1886.) 

Ion.  U.  S.  Geol.  Snr.,  toI.  9,  p.  119.    Wash.,  1886. 

B.  P.  Whitfield. 
Formation:  Cretaceous. 

— -  delawarenaia    (Gabb)     Whitfield. 
(1885.) 

Mod.  U.  8.  Geol.  Snr.,  vol.  9,  pp.  210, 211,  pi.  27, 
flgs.14,15.    Wash.,  1886.    B.  P.  Whitfield. 

Formaiton:  Cretaoeons. 

LoeatioD:  Mostly  from  the  pits  of  John  Irons, 
Hew  Egypt,  and  other  places  near  by,  and  also  I 
from  Foka  hiU,  Now  Jersey. 


Craaaatella— Continued. 

eufalenaia  n.  s.  Gabb.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.4,  2d  Ber.,186S- 
1860,  p.  394,  pi.  68,  fig.  26.  Phila.,  1868-1860 
Wm.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Enfaula,  Alabama. 

evanaii  n.  a.  H.  ^  M.    (1854.) 

Mem.  Am.  Acad.  Arts  and  Set.,  vol.  6,  n.  s.,  pp.  383, 
384,  pi.  1,  figa.  9€H«.  Cambridge  and  Boston, 
1865.    Hall  A  Meek. 

Formation:  Cretaceous. 

Location:  Sage  creek. 

?  ezlgna  n.  s.  Eichwald.    (1871.) 

Geog.  Paleont.  Bemerk.  Halbins.  Mang.  u.  Aleutis- 
chen  Insein,  p.  179,  Taf.  16,  figs.  30,  31.  Bt. 
Petersburg,  1871.    E.  Eichwald. 

Formation:  Cretaceous. 

Location:  Alaska^ 

gxandia  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Gal.,  Paleont.,  vol.  1,  p.  181,  pL  24, 
fig.  163.    Phila.,  1864.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Near  Clayton;  AUsoe  creek,  near  Cafi- 
ada de  las  Uvas,  Galifomia. 

grandia  Gabb.    (1868.) 

Geol.  Sur.  Cal.,  Paleont.,  voL  2,  p.  189.    Phila., 

1869.    W.  M.  Gabb. 
Formation:  Cretaceous. 

Ugerlenaia  (d'Orb.)  Conrad.  (1872.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1872,  p.  60, 

[pi.  IJ,  fig.  10.    Phlla.,  1872.    T.  A.  Conrad. 
Formation:  Cretaceous. 

lineata  n.  a.  Shnmard.    (1861.) 

Proc.  Boston  Soc.  Nat  Hist,  vol.  8, 1861-1862,  p. 

201.    Boston,  1862.    B.  F.  Shumard. 
Formation:  Cretaceous. 
Location :  Near  Corsicana,  Navarro  county,  Texai^ 

Untea  n.  s.  Conrad.    (1860.) 

Jour.  Aead.  Nat  Sci.,  Phlla.,  vol.4,  2d  ser.,  1868- 
1860,  p.  279,  pi.  46,  fig.  ft.  Phila.,  1868-1860. 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Alabama. 

Uttoralla  n.  s.  Conrad.    (1869.) 

Am.  Jour.  Conch.,  vol.  6,  Phlla.,  1869-1870,  p. 4], 

pi.  1,  fig.  3.    Phila.,  1870.    T.  A.  Conrad. 
Formation:  Eocene  [Cretaceous]. 
Location:  Shark  river,  New  Jersey. 

Uttoralla  (Con.)  Whitfield.    (1885.) 

Mon.  U.  S.  Geol.  Sur.,  vol.  9,  pp.  212,  213,  pi.  88, 
figa  6,7.    Wash.,  1886.    B.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  Shark  river  and  Squankum,aod  doubt- 
fully from  Farmingdale,  N.  J. 

— —  monmouthenaia  n.  s.  Gabb.    (1860.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  vol.  4, 2d  Ser.,  1868- 
1860,  pp.  302,803,  pi.  48,  fig.  20  [19].  Phila. 
1868-1860.    Wm.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Monmouth  and  Burlington  eonntles^ 
New  Jerssy. 
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Crassatella — Continaed. 

monxnontkeiiais  (Gabb)  Whitfield. 

(1885.) 
Hon.  U.  S.  Geol.  Snr.,  toI.  9,  pp.  119,  120,  pi.  17, 

figs,  21,22.    Wash.,  1886.    B.  P.  Whitfield. 
Formation:  Oretacaoat. 
Location:  Monmoath,  N.  J. 

?  parvula  n.  8.  Shnmard.    (1861.) 

Proc  Boaton  8oc  Nat.  Hlat.,  vol.  8, 1861-1868,  p. 

202.    Boffton,  1868.    B.  F.  SlramardL 
Fonnation:  Oretaoeona. 
Location:  Bed  rirer,  Fannin  coontj,  TezM. 

prora  n.  8.  Conrad.    (1869.) 

Am.  Jonr.  Conch.,  toI.  6,  Phila.,  1869-1870,  p.  43, 
pi.  1,  flg.  8.    Phila.,  1870.    T.A.Oonmd. 
'  Fonnation:  Gretaceoua. 
Location:  Oroaawlcka,  N.J. 

prora  (Con.)  Whitfield.    (1885.) 

Hon.  U.  S.  OeoL  Snr.,  toI.  9,  pp.  120-121,  pi.  17, 

fljCB.  10-11.    Waah.,  1880.    B.  P.  Whitfield. 
Fonnation:  Cietaceona. 
Location:  OnMBwickB,N.J. 

—  pteropsiB  n.  8.  Conrad.    (1860.) 

Jour.  Acad.  Nat  8ci.,  Phila.,  rol.  4,  2d  8»r.,1868- 
1860,  p.  279,  pi.  46,  fig.  9.  Phila.,  186fr-1860. 
T.  A.  GonnuL 

Formation:  Cretaceooa. 

Location:  Tippah  county,  MlaaiaaippL 

pteropalB  n.  6.  Gabb.    (1860.) 

Jour.  Acad.  Nat  Set,  Phila.,  vol.  4,  2d  aer.,  18fi8- 
1860.,  p.  396,  pi.  68,  fig.  28.  Phila.,  1868-1860. 
Wm.  M.  Gabb. 

Formation:  Gretaceoua. 

Location:  Hardeman  county,  Tenneaaee,  and  Xu- 
faula,  Ala. 

—  pteropsia  (Gabb,  not  Con.)  Conrad. 
(1869.) 

Amer.  Jour.  Conch.,  rol.  6,  Phila.,  1869-1870,  pp. 

47-48.    Phila.,  1870,    T.  A.  Conrad. 
Fonnation:  Gretaceoua. 
Location:  Tennewoe  and  Alabama;  Haddonfleld, 

N.  J.;MiaiiaBippt 

«^— pteropsis  Conrad.     (1872.^ 

Proc.  Acad.  Nat  Set,  Phila.,  for  1872,  p.  60,  ptl, 

fig.  1.    Phila.,  1872.    T.  A.  Gonrad. 
Formation:  Gretaceoua. 

-*— pteropsia  ?  Conrad.    (1875.) 

Bep.  Oeol.  Sur.  N.  Carolina,  toI.  1.    Balelgh,  1876. 

W.  0.  Kerr.,  App.  A,  p.  6,  pi.  1,  fig.  26.    T.  A. 

Gonrad. 
Fonnation:  Gretaceoua. 
Location:  Snow  Hill,  Greene  county,  North  Garo- 

Una. 

-^-  pteropais  (Con.)  Gabb.    (1876.) 

Proc.  Acad.  Nat  Set,  Phila.,  for  1876,  p.  810. 

Phila.,  1876.    Wm.M.6abb. 
Fonnation:  Gretaceoua. 
Location:  Fatanla  creek,  Georgia;  North  Garo* 


-  rhombea  n.  6.  Whitfield.    (1885.) 

Mon.  U.  S.  Geol.  Sur.,  toI.  9,  pp.  213,  214,  pi.  27, 

flga.  16-19.    Wash.,  1886.    B.  P.  Whitfield. 
Fonnation:  Gretaceoua. 
Location:  New  Egypt  and  Squankun,  N.J. 


Craaaatella— Continued. 

ripleyana  n.  8.  Conrad.    (1858.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  ▼ot3,2d  aer.,  186»- 
1868,  p.  327,  pi.  36,  fig.  8.  Phila.,  1866-1868.  T. 
A.  Gonrad. 

Formation:  Cretaceoua 

Location:  Owl  creek,  3  milea  north  of  the  town  of 
Bipley,  Miaa. 

riplejrana  Conrad.    (1872.) 

Proc.  Acad.  Nat  Set,  Phila.,  for  1878,  p.  60  [pL  1^ 

flg.7.    Phila.,  1872.    T.  A.  Gonrad. 
Formation:  Gretaceoua. 

ahnmardi  n.  8.  Meek.    (1876.) 

Bep.  Kxpl.  Exped.  Santa  Fe,  N.  Mex.,  to  JnnctloK 
of  Grand  and  Green  riven^  pp.  187, 188^  pL  % 
flga.7o-«.    Waah.,  1876.    F.  B.  Heek. 

Formation:  Gretaceoua. 

Location:  Pope*a  Welt 

aubplana  n.  8.  Conrad.    (1853.) 

Jour.  Acad.  Nat  Set,  Phila.,  T0l.2,ad.aer.,  1880- 
1864,  p.  274,  pL  84,  flg.  9.  Phila.,  1860-18M. 
T.  A.  Gonxmd. 

Formation:  Gretaceoua. 

Location:  Ameytown,  N.  J. 

aubplana  (Con. )  Whitfield.    (1885.) 

Hon.  U.  &  Geol.  Sur.,  rol.  9,  pp.  181,  188,  pi.  1^ 
flga,  14-16.    Waah.,  1886.    B.  P.  Whitfield. 

Formation:  Gretaceoua. 

Location:  Bruero*a  pita,  on  Groaawicka  cntk^ 
near  Walnford,  and  near  Gream  Bidge,  Nov 
Jersey. 

aubplana  ?  (Con.)  Hill.    (1889.) 

Geol.  Sur.    Texaa,  Bull.  No.  4,  p.  11.    AusCia, 

1689.    B.  T.  Hill. 
Formation:  Gretaceoua. 
Location:  Two  milea  north  of  Webbenrlllo,  Tax. 

Bubquadrata  n.  s.  Whitfield.   ( 1877). 

U.  S.  Geogr.  and  Geol.  Sur.  Bocky  Ht  region  ; 

Prelim.    Bop.    Paleont   Black    Hilla,    p.    SL 

Wash.,  1877.    B,  P.  Whitfield. 
Formation:  Gretaceoua. 
Location:  On  Cheyenne  rirer  [S.  Dakota]. 

Bubquadrata  Whitfield.    (1880.) 

Bep.  Geol.  Black  Hilla  of  Dakota,  pp.  418,  41\ 
pi.  11,  fig.  12.    Waah.,  1880.    B.  P.  WhitflaM. 
Formation:  Gretaceoua. 
Location:  On  the  Gheyenue  rirer  [S.  Dakota]. 

tranaversa  n.  8.  Gabb.    (1861.) 

Proc.  Acad.  Nat  Set,  Phila.,  for  1861,  pp.  36^ 

366.    Phila.,  1862.    Wm.  K.  Gabb. 
Fonnation:  Gretaceoua. 
Location:  New  Jeraey. 

tranaveraa   (Gabb)    Whitfield. 

(1885.) 
Hon.  U.  S.  Geol.  Sur.,  rot  9,  pp.  122, 183,  pL  IT, 

flga.  16, 17.    Waah.,  1886.    B.  P.  Whitilald. 
Formation:  Gretaceoua. 
Location:  New  JerMy. 

tuaoana  (Gabb)  White.    (1889.) 

Bull.  U.  S.  Geol.  Snr.,  No.  61,  pp.  89,  40,  pL  C 

figs.  2-4.    Wash.,  1889.    C.  A.  White. 
Formation:  Gretaceoua. 
Location:  Sucia  and  Waldron  Uanda. 
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CraasateUa — Continued. 

▼adoBa  n.  s.  Morton.    (1834.) 

flynop.  Onff.  Rem.,  Gret.  Or.  U.  S.,  p.  66,  pi.  13, 

fig.  12.    Fhfla.,1834.    8.  O.  Morton. 
Formation:  Cretaceoiu. 
Locatioo:  Pimirlo  Blnff,  AUbuna. 

▼adoaa  (Morton)  Gabb.    (1876.) 

Proc.  Acad.  Nat.  8ci.,  Pldla.,  for  1876,  pp.  310, 811. 

Phila.,  1876.    Wm.  M.  Gabb. 
Tonnatioii:  Gretaoeoiu. 

vadoaa  (Mort.)  Whitfield.    (1885.) 

Hon.  U.  8.  G«ol.  Bar.,  toI.  9,  pp.  116^  117,  pi.  17 
flgi.  18-16.    Waah.,188fi.    B.  P.  Whltflold. 

J^rmatloii:  Gretaceona 

Location:  Holmdel,  Freehold,  and  Burlington, 
N.J. 

— —  nvasana  n.  s.  Conrad.    (1856.) 

Bep.  Ezpl.  and  Snr.  B.  R.  B.  MiM.  Biver  to  Pa- 
dJlc  Ocean.  App.  Prelim.  Geol.,  Bep.  of  W.  P. 
Blake.    Fal^p.9.    Waah.,1866.    T.  A.  Conrad. 

Fonnation:  Eocene  [Cretaceoos]. 

Location^  Oallada  de  laa  Uvaa. 

nvaaaoa  Conrad.    (1856.) 

Bep.  Expl.  and  Snr.  B.  R.  B.  Hiae.  BiTer  to  Pa- 
cific Ocean,  vol.  6,  App.,  pp.  320,  321,  pi.  2, 
fig.  6.    Waidi.,  1866.    T.  A.  Conrad. 

Formation:  Xooene  [Cretaceous]. 

Ijocation:  Gaflada  de  laa  Urai. 

0p.  nndet.  Owen.    (1860.) 

Second  Bep.  Geol.  Bee.,  Arkaneaa,  pi.  8,  fig.  6. 

Pbila.,  1860.    D.  D.  Owen. 
Fonnation:  Cretacoona. 
liocation:  Ariianaaa. 

sp.  nndet.    Gabb.  (1876.) 

'  PitK.  Acad.  Nat.  8ci.,  Phila.,  lor  1876,    p.    811. 
Phila.,  1876.    Wm.  M.  Gabb. 
Formation :  Gretaceona, 
Location  :  Patania  creek,  Georgia. 

(Pachythaema)  oarolinenBia  n.  8. 

Conrad.     (1875.) 
Bep.  Geol.  Snr.  N.  Carolina,  rol.  1.  Baleigh,  1876, 

Vf.  C.  Kerr.,  App.  A,  p.  6,  pi.  2,  fig.  24.    T.  A. 

Conrad. 
Formation  :  Cretaceoni. 
Location:   Snow  Hill,    Greene   county.    North 

Carolina. 

— *-  (Paohythaema)  evanai  (H.  dk  M.) 
Meek.    (1876.) 
Bep.  U.  8.  Geol.  Snr.  Terr.,  toI.  9,  pp.  117, 118,  pi. 

17,  flgL  6a-d.    Waah.,  1876.    F.  B.  Ueek. 
Fonnation:  Gretaceona. 

Location  :  Near  Sage  creek,  on  the  Cheyenne  [S. 
DakoU]. 

Crasaatellina  n .  g.  Meek.    ( 1871. ) 

Fourth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 
Terr.,  pp.  300,301.    Waah.,  1871.    F.  B.  Meek. 

•—  oblonga  n.  8.  Meek.    (1871.) 

Fourth  Ann.  Bep.  U.  S.  Geol.  and  Googr.  Sur. 

Terr.,  p.  301,  flga.  A  and  B  text.    Waah.,  1871. 

F.B.Heek. 
Formation:  Cretaceoua. 
Location:  TwelTemileaaouthweat  of Salina,  Saline 

eountjr. 


Craasatellina — Continued. 
oblonga  Meek.    (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  toI.  0,  pp.  120,  Itl, 
pi.  2,  flgaSo^    Waah.,  1876.    F.  B.  Meek. 

Fonnation  :  Cretaceoua. 

Location  :  TweWe  milea  aouthweet  of  Salina,  Sa- 
line county,  Kanaaa. 

Crenella  (Brown)  Conrad.    (1860.) 

Jour.  Acad.  Nat  Scl.,  Phila.,  vol.  4, 2d.  aer.,1868- 
1860,  p.  281.    Phila.,  1868-1860.    T.  A.  Conrad. 

(Brown)  Meek.  (1876.) 

Bep.  U.  8.  Geol.  Bur.  Terr.,  toL  9,  p.  76.  Waah., 
1876.  F.  B.  Meek. 

oonoentrloa  n.  a.  Gabb.    (1864.) 

Geol.  Sur.  Oal.,  Paleont.,  vol.1,  p.  186^  pi.  24,  fig. 

169.    PLila.,  1864.    W.M.Gabb. 
Formation:  Gretaceona. 
Location:  Martines,  GaL 

elegantnla  n.  s.  M.  Sl  H.    (1861.) 

Proc.  Acad.  Nat.  Sci.,  PhiUt. ,  for  1861,  pp.  441, 44S. 

Phila.,  1862.    MeekAHaydon. 
Fonnation:  Cretaceoua. 
Location:  Deer  creek,  near  north  branch  Platta 

rlTor  [Wyoming];  Tellowatone  rlTer,  Nebraakft 

[Montana]. 

elegantnla  (M.  &.  H.)  Meek.  (1876.) 

Bep.  U.S. Geol. Sur.  Terr.,Tol.  9, pp.  76,76,  pL28^ 
flga.  6o-«.    Waah.,  1876.    F.  B.  Meek. 

Formation:  Cretaceoua. 

Location:  Deer  creek,  near  North  Platte  [Wyo- 
ming]. 

elegantula  (M.  &  H.)White.    (1879.) 

Blerenth  Ann.  Bep.U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  181.    Waah.,  1879.    C.A.White. 
Formation:  Cretaceoua. 
Location:  Valloyof  Little  Thompaon  creek,  Got* 

orado. 

?  pannila  n.  b.  Whiteaves.    (1885.) 

Geol.  and  Nat.  Hiat.  Sur.  Can.,Cont.  Can.,Paleont., 

Tol.  1,  pt.  1,  p.  67,  pi.  9,  fig.  1.    Montreal,  1886. 

J.  F.  WhiteaTea. 
Fonnation:  Cretaceoua. 
Location:  Milk  Birer  ridge,  Canada. 

aerica  n.  b.  Conrad.     (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  tol.  4,  2d  aer.,1868- 

186(),  p.  281,  pL  46,  fig.  23.    Phila.,  1868-1860. 

T.A.Conrad. 
Fonnation:  Cretaceoua. 
Location:  Eulaula,  Ala. 

Creacia  n.  g.  G.  &  H.    (1862.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  rol.  6,  2d  aer.,  1882- 
1863,  p.  in.    Phila.,1862, 1863.    Gabb  A  Horn. 

labiata  n.  b.  G.  <&  H.     (1862.) 

Jour.  Acad.  Nat.  Sci.,  Phil.,  vol.  6,  2d  ser.,  1862- 
1863,  pp.  177,  178  [pi,  21],  flg.  69.  Phila.,  1862- 
1863.    Gabb  A  Horn. 

Formation:  Cretaceoua. 

Location :  Near  Mullica  Hill  and  at  Timber  creak, 
New  Jeraey. 

Crlocardlnm  n.  Bubgen .  Conrad.    ( 1870. ) 

Am.  Jour.  Conch.,  toI.  6,  Phila.,  1870-1871,  p.7& 
Phila.,  1871.    T.  A.  Conrad. 
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Criocardium — Con  tinned. 

(Con.)  Whitfield.    (1886.) 

Mon.  U.  8.  GcoL  Bar.,  toL  9,  p.  214.  Wuh., 
1886.    K.  P.  Whitfield. 

nucleolna  n.  s.  Whitfield.    (1885.; 

Aon.  U.  8.  Geol.  Sur.,  toI.  9,  pp.  214,  215,  pi.  28, 
ilKa.10, 11.    Wuh.,  1885.    B.  P.  Whitfield. 

Formation:  Cretaceotu. 

Locatioo:  Buckelew  and  CorliM  pita,  at  FUming- 
dale^  N.  J. 

Crioceras  (d'Orb.)  Conrad.    (1865.) 
.     Free.  Ac«l.  Kat.  8cl.,  Phila.,  for  1664-1866,  p. 
266.    Fhila.,  1856.    T.  A.  Connid. 

latns  n.  8.  Gabb.    (1864.) 

Ctool.  Snr.  Oftl.,  Paleont.,  toI.  1,  pp.  76,  T7,  pi.  15, 
flgfl.  25,  25a;  pi.  14,  fig.  256.  Philft.,  1864. 
W.  M.  Oabb. 

Formation:  Cretaceom. 

Location:  Near  WeaTorrille,  in  the  Trinity  riTer, 
Trinity  county,  California,  from  a  bowlder. 

•^^  percostatua  n.  8.  Oabb.    (1864.) 

Geol.  8ar.  Gal.,  Paleont.,  toI.1,  pp.  77,  78,  pi.  16, 
flg.  26,  pi.  17,  fig.  26a.  Phlla.,  1864.  W.  M. 
Oabb. 

Formation:  Cretaceous. 

Location:  North  fork  of  Cottonwood  creek,  Ar- 
bnckIe*B  diggings,  Shasta  county,  on  the  shore 
of  the  straits  of  Garqnihes,  west  of  Martlnes, 
Cal.  . 

— — -   (Ammonceras)    conradi    (Mort.) 
Conrad.    (1855.) 

Proc.  Acad.  Nat  Sci..Phi)a.,  for  1864r-185^  p. 866. 

Fhila.,  1856.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  Walnford,  Ocean  county,  New  Jenej. 

-^i^"  (Anoylooeraa?)  r^mondi  n.  s.  Gabb. 

(1864.) 
Oeol.  Sur.  Oal.,  Paleont,  toI.  1,  ppu  75, 76,  pi.  14^ 

figs.  24.  24a.    Pbila.,  1864.    W.H.Oabb. 
Formation:  Cretaceous. 
Location:  North  fork  of  Cottonwood  creek,  Oali- 

fomia. 

Crlstellaria  (Lam.)  Eenss.    (1861.) 

Math.-Naturw.  CI.  Kaiserl.  Akad.  Wiss.  Bit- 
Eungsb.,  1861,  Band  xlir,  p.  335.  Wien,  1862. 
A.  £.  Beuss. 

alta  Ehrenberg.    ( 1854. ) 

Mikrogeologie,  Taf.  82,  fig.  37.    Leipaig,  1854. 

C.  O.  Shrenberg. 
Formation:  Crstaceons. 
Location:  Missiseippi  region. 

^—  baylel  u.  8.  Renss.    (1861.) 

Math-Naturw.  CI.  Kaiserl.  Akad.  Wist.  Sit- 
Eungsb.,  1861,  Band  XLIY.,  Taf.  rii,  fig.  7. 
Wien,  1862.    A.  £.  Reuas. 

Formation:  Cretaceous. 

Location:  New  Jersey. 

—  intermedia  var.  Reuss.    (1861.) 

Hath.-Natnrw.  CI.  Kaiserl.  Akad.  Wiat.  Sit- 
EUDgsb.,  1861,  Band  XLI V,  p.  336,  Taf.  Tiii,  fig. 
2.    Wien,  1862.    A.  E.  Keost. 

Formation:  Cretaceous. 

Location:  New  Jersqr. 


Cricoardiiini — Continued. 

rotulata  (f)  (d'Orb.)  Schlomberger. 

(1882.) 

Joor.  CineiBnati  Boe.  Nat.  Hist,  vol.  5,  p.  119,  pL  6, 
figs.  2, 2a.    Cincinnati,  1888.    0.  Sohhunbarger. 
Formation:  Cretaceous. 
Location:  Near  LiringttOD,  Ala. 

8p.  nndet.  Lyell.    (1844.) 

Quart.  Jour.  Geol.  Boo.,  London,  toI.  1,  p.  64^ 

figs,  h  and  e.    London,  1845.    Charles  hjfSL 
FMmation:  Cretaceom. 
Location:  Timber  creek.  New  Jersey. 

Cry|yta  (Humph.)  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleotkt,  toL  1,  p.  196.  PUla., 
1804.    W.  M.  Gabb. 

(  Spiroorypta)  piletim  n.  6.  Gabb. 

(1864.) 

Geol.  Sur.  Cal.,  Paleont.,  rol.  1,  p.  137,  pi.  29,  figs. 

233,233a-{>.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Near  Fort  T^on,  GaL 

Cxyptorhy tie  n .  8abgen .  Meek.    ( 1876. ) 

Sep.  U.  8.  Geol.  Sur.  Terr.,  toI.  9,  p.  356.  Wash., 
1876.    F.  B.  Heek. 

Ctenoidea  (Klein.)  Conrad.    (1858.) 

Jour.  Acad.  Nat.  8ci.,  Phila.,  toI.  3,  2d  ser.,  1855- 
1858,  p.  829.    Phila.,  1865-1858.    T.  A.  Conrad. 

acntilineata  n.  8.  Conrad.    (1858.) 

Jour.  Acad.  Nat  Sd.,  Phila.,  rol.  3^  2d  ser.,  1855- 
1858,  p.  329,  pL  U,  fig.  8.  Phila.,  1855-1858. 
T.  A.  Courad. 

Formation:  Cretaeeona. 

Location:  Owl  creek,  three  miles  north  of  the 
town  of  Bipley,  Hiss. 

denticuliooata  n.  8.  Gabb.    (1861.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1861,  p.  387. 

Phila.,  1862.    Wm.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Tennessee. 

aquazToaa  n.  6.  Gabb.    (1861.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1861,  p.  868. 

Phila.,  1862.    Wm.  M.  Gabb. 
Formation:  Cretaceous, 
liocation:  Alabama. 

Cuctdlaea  (Lam.)  Morton.    (1830.) 

Am.  Jour.  Sci.,  let  ser.,  vo).  17,  p.  285.  New  Hft> 
Ten,  1830.    8.  G.  Morton. 

(Lam. )  Meek.    (1876. ) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  rol.  9,  p.  84.  Waah., 
1886.    F.  B.  Heek. 

antroaa  n.  8.  Morton.    (1834.) 

Synop.  Org.  Rem.  Cret  Gr.  U.  8.,  p.  65,  pL  18,  fig 

6.    Phila.,  1834.    S.  G.  Morton. 
Formation:  Cretaceous. 

capaz  n.  b.  Conrad.    (1858.) 

Jour.  Acad.  Kat  Sci.,  Phila.,  vol.  8,9d  sen,  1868>* 
1868,  p.  328,  pi.  35,  fig.  8.  Phila.,  1865-1868. 
T.  A.  Conrad. 

Fonnation:  Cretaceous. 

Location:  Owl  creek,  three  miles  north  «f  tfas 
town  of  Bipley,  Mias. 
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CncullaBa — Continued. 

ezigaa  n.  i.  M.  A  H.    a856.) 

Ttoc  Acad.  JTst  fid.,  Phlla.,  for  1866,  pfk  276, 
276.    Fhlla.,  1867.    Meek  A  Hayden. 

Formation:  Gretaceoos. 

Location:  Month  of  Mflk  rlt«r,  K^rMka  [Hon- 
tana]. 

^^^  hagaei  n.  8.  Meek.    (1870.) 

Rep.  Gool.  Szpl.  Fortioth  Parallel,  toI.  4,  pt  1, 
pp.  134, 135,  pi.  12,  flgB.  1,  la,  6.  Wad).,  1877. 
F.  B.  Meek. 

Formation:  Jnranlc. 

Location:  Weber  caflon,  Wasatch  range,  Utah. 

—  increbescens  n.  8.  White.    (1889.) 

Bnll.  U.  &  Geol.  Bar.  No.  61,  p.  65,  pi.  14,  flga.  6, 

6.    Waah.,  1889.    0.  A.  White. 
Formation:  Juranie. 
Location:  Kiala^vic  bay,  Alaska. 

inermiB  n.  b.  Oabb.    (1869.) 

Oeol.  Snr.  Gal.,  Paleont.,  toI.  2,  pp.  271,  272,  pi. 

86,  fig.  18.    Phlla.,  1866.    Wm.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Sierra  de  las  Conchas,  near  AriTechi, 

Sonora,  Mexico. 

— .  inaularia  n.  8.  Eiohwald.    (1871.) 

Oeog.  Paleont  Bemerk.  Halbins.  Mang .  n.  Alen- 
tiseben  Inseln,  p.  168,  Taf.  16,  figk  6, 7.  St 
Petersburg,  1871.    E.  Elchwald. 

Formation  :  Cretaceous. 

Location :  Alaskan  peninsula. 

—  maooneiiaia  n.  8.  Conrad.    (1860.) 

Jour.  Acad.  Nat  Sch,  Pliila.,  toI.  4, 2d  ser.,  1868- 
1860,  p.  281,  pl.  47,  fig.  20.  Phila.,  1858-1860. 
T.  A.  Conrad. 

Fonnation:  Cretaceons. 

Location :  Ohnnennogga  ridge,  Macon  county, 
Alabama. 

—  raathewBonii  n.  8.  Qabb.    (1864.) 

Geol.  Snr.  Cal.  Paleont,  toI.  1,  pp.  186, 196,  pl.  31, 
fig.  266.    Phila.,  1864.    W.  M.  Oabb. 
romation :  Cretaeeoos. 
Location  :  Martinez ;  Clayton,  OaL 

—  miUeatrlata  n.  8.  Shnmard.    (1861.) 

Free.  Boston  8oc.  Nat  Hist,  toI.  8, 1861-1862,  p. 

202.    Boston,  1862.    B.  F.  Shnmard. 
Tbrmation :  Cretaceous. 
Location :  Bed  rirer,  Lamar  county,  Texas. 

*-^- nebraaoenaia  n.  8.  Owen.    (1852.) 

Bep.  Geol.  Bar.  Wis.,  Iowa,  Minn.,  p.  682,  pl.  8, 
figs.  1,1a.    Phila.,  1862.    D.D.Owen. 

ifonnation :  Cretaceous. 

Location :  Fox  hills,  between  the  Cheyenne  and 
Moiean  rirers  [8.  Dakota]. 

-—  neglecta  n.  8.  Gabb.    (1861.) 

Proc.  Acad.  Mat  Sci.,  Phila.,  for  1861,  p.  826. 

Phila.,  1862.    Wm.  M.  Gabb. 
Forauition  :  Cretaoeous. 
Location  :  New  Jersey. 

*—  termliialia  n.  8.  Conrad.    (1857.) 

Sep.  U.  &  and  Mez.  Bound.  Sur.,  toI.  1,  pt.  2, 
p.  148,  pi.  4,  figs.  2a,  b.    Wash.,  1867.    T.  A. 
Conrad. 
'  PormatioB :  Cretaoeoua. 

Location:  [Texas.] 


Cucullaea— Continued. 

tippana  n.  8.  Conrad.    (1868.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  vol.  8, 2d  ser.,  1866- 

1868,  p.  828,  pl.  36,  fig.  L    Phila.,  1866-1868. 

T.  A.  Conrad. 
Formation :  Cretaceons. 
Location :  Owl  creek,  three  miles  north  of  the 

town  of  Bipley,  Miss. 

tranaveraa  n.  8.  Qabb.    (1861.) 

Proc.  Acad.  Nat  Sd.,  Phila.,  for  1861,  p.  826. 

Phila.,  1862.    Wm.  M.  Gabb. 
Formation  :  Cretaceous. 
Location :  Ameytown  ?  N.  J. 


—  tmncata  n.  8.  Gabb.    (1864.) 

Geol.  Sur.  Gal.,  Paleont,  rol.  1,  p.  196,  pl.  26,  fig. 
182.    Phila.,  1864.    W.  M.  GAbb. 

Formation :  Cretaceous. 

Location :  Curry's ;  south  of  Mount  Diablo ;  Tus- 
eao  springs,  Tehama  ooonty;  Benida;  Marti- 
nea  ;  Texas  Flat,  Placer  county ;  many  points 
in  the  coast  range,  on  the  east  side  between 
Mount  Diablo  and  Pacheco's  pass,  California ; 
JacksouTlUe,  Oregon. 

—  tninoata  (Gabbf)  White.    (1889.) 

Bull.  U.  S.  Geol.  Sur.  No.  61,  pp.  88,  89.    Wash., 

1889.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Sncia  island. 

—  vulgaria  n.  8.  Morton.    1830. 

Am.  Jour.  Sci.,  1st  ser.,  rol.  17,  p.  286.     New 

Hayen,  1830.    8.  G.  Morton. 
Formation:  [Cretaceous]. 
Location:  United  States. 

—  vulgaria  Morton.    (1830.) 

Am.  Jour.  Sci.,  1st  ser.,  vol.  18,  pl.  8,  fig.  21. 
New  HaTen,  1830.    S.  G.  Morton. 

—  vulgarla  Morton.    (1830.) 

Jonr.  Aead.  Nat  Sci.,  Phila.,  vol.  6, 1st  ser.,  1827- 
1831,  p.  199.    Phila.,  1827-1831.    S.  O.  Morton. 
FormaUon:  [Cretaceons.] 

—  vulgaria  Morton.    (1834.) 

Synop.  Org.  Bem.  Cret  Gr.  U.  S.,  pp.  64, 66,  pL  8, 
fig. 8;  pl.  13, fig. 6.    Phila.,  1884.   8. G.Morton. 
Formation:  Cretaceous. 

—  ▼ulgaiia  (Mort.)    Emmone.   (1858.) 

Bep.  N.  Carolina  Geol.  Snr.,  p.  278,  flg.  B.    Ba- 

leigh,  1869.    S.  Emmons. 
Formation:  Cretaceous. 
Location:  Black  Bock,  on  the  Cape  Fear,  Nortfi 

Carolina. 

—  vulgaria  (Morton)    Gabb.    (1861.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1861,  p.  326. 

Phila.,  1862.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

—  (Idonearcaf)   oordata  (M.  &  H.) 

Meek.    (1876.) 
Bep.  U.  8.  GeoL  Sur.  Terr.,  vol.  9,  pp.  89,90,  pL 

29,  figs.  6a,  6.    Wash.,  1876.    F.  B.Meak. 
FormatloD:  Cretaceons. 
Location :  Moreau  river  and  Long  lake  [StDakota]. 
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(Idonecuroa)  nebraaoensiB  (Owen). 

Meek.    (1876.) 
Bap.  U.  a  0«ol.  8ar.  Terr.,  toI.  9,  pp.  88,89,  pi. 

29,  flgB.  6a,6.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Oretaceoas. 
Location:  Fox  hills  and  Morean  river  [H.  Dakota]. 

(Idonecuroa)  ehnmardi  (M.  &,  H.) 

Meek.    (1876.) 

Bap.  V.  8.  Oeol.  Bar.  Terr.,  toI.  9,  pp.  86, 87,  pi. 

28,flga.l£a-0,pL29,flg.  4.   Wash.,  1876.    F.B. 

Meek. 

Formation:  Cretaoeona. 

Location:  Morean  rlTor,  Fox  hUla,  Long  lake, 
etc. 

(Idonearca)tnmoata(Gabb)  Whit- 

eayes.    (1879.) 

Geol.   Bur.  Oan.,  Mes.  Fosa.,  toI.  1,  pt  2,  pp. 

165-167,  pi.  19,  flgt.  2,  2a.    Montreal,  1879.    J. 

F.  Whiteavee. 
Formation:  Gretaceona. 
Location:  West  side  of  Hornby  island,  Gabrlola 

island,  Nanaimo  river,  two  miles  and  a  half  np, 

and  Northwest  bay,  Yanconver  island. 

(Idonearoa)  ap.  undet.  Whiteaves. 

(1884.) 

Geol.  and  Kat.  Hist  Bur.  Can.,  Mes.  Fosa.,  toI. 

1,  pt.  a,  p.  236.    Montreal,  1884.    J.  F.  Whit- 

eavea. 
Formation:  Cretaceons. 
Location:  East  end  of  Maud  island. 

(Trigonarca?)  obliqua  n.  8.  Meek. 

(1877.) 

Bep.  Geol.  Expl.  Fortieth  Parallel,  vol.  4,  pt.  1,  pp. 

148, 149,  pi.  14,  figs,  la,  6.    Wash.,  1877.    F.  B. 

Meek. 
Formation:  Cretaceous. 
Location :  East  Gallon  creek,  Wasatch  range,  Utah. 

(Lam.)  Say.    (1820.) 

Am.  Jour.  Sci.,  lat  aer.,  vol.  2,  pp.  44,  4S.    Kew 

Haven,  1820.    Thomas  Say. 
Formation:  [Cretaceous.] 
Location:  New  Jersey. 

—  sp.  undet.  Roemer.    (1849.) 
Texas,  pp.  403,  404.    Bonn,  1849.    F.  Boemer. 
Formation:  Cretaceous. 

Location:  Waterfall,  near  New  Braunfels,  Tex. 

—  ap.  uDdet.  Roemer.    (1849.) 

Texas,  p.  404.    Bonn,  1849.    F.  Boemor. 
Formation:  Cretaceous. 
Location:  Fredericksburg,  Tex. 

—  ap.  undet.  Roemer.    (1852.) 

Kreide.  von  Texas,  p.  53.    Bonn,  1862.   F.  Boemer. 
Formation:  Cretaceous. 
Location:  Fredericksburg,  Tex. 

—  ap.  undet.  Roemer.    (1852.) 

Kreide.  von  Texas,  p.  62,  Bonn,  1862.    F.  Boemer. 
Formation:  Cretaceous. 

Location:  Waterfall  of  the  Guadalupe  below  New 
Braunfels,  Tex. 


CnooUaea— Continued . 

ap.  undet.  Meek.    (1870.) 

Proc.  Am.  Philoe.  Soc.,  vol.  11, 1869-1870,  p.  4m. 

PhiU.,  187L    F.B.  Meek. 
Formation:  Cretaceous. 
Location:  Dodson's  ranch*. 

( ? )  ap.  undet.  WhlteaTee.    (1878. ) 

Geol.  Bar.  dan.,  Mes.  Foas.,  voL  1,  pt.  1,  p.  Tl 

Montreal,  1876.    J.  F.  Whiteftvea. 
Formation:  Cretaceous. 
Location:  Qaeen  Charlotte  islands. 

(?)  ap.  undet.  Whitearea.    (1878.) 

Canadian  Naturalist,  vol.  8,  n.  ser.,  No.  7,  p.  401 

Montreal,  1878.    J.  F.  Whiteavac 
Formation:  Juraaric. 
Location:  Ilta^youoo  river. 

(?)  ap.  undet.  Whiteavea.    (1878.) 

Geol.  Bur.  Can.,  Bep.  Prog,  for  1876-1877,  p.  164 

Montreal,  1878.    J.  F.  Whiteavea. 
Formation:  Juraasio. 
Location:  Iltaiyouco  river,  British  Ooiunbia. 

ap.  undet.  Whiteavea.    (1874.) 

Geol.  Bur.  Can.,  Bep.  Prog,  for  1873-1874,  p.  881. 

Montreal,  1874.    J.  F.  Whiteavea. 
Formation:  Cretaceous. 
Location:  Northwest  l>ay,  Vancouver  faland. 

ap.  undet    Whiteavea.     (1882.) 

Proc.  and  Trans.  Boy.  Boc,  Cao.,  vol.  1,  sec.4^  pu 

86.    Montreal,  1883.    J.  F.  Whiteavea. 
Formation:  Cretaceous. 
Location:  Jackass  mountain,  Canada. 

ColteUiia  (Con. )  Gabb.    (1860. ) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4,  2d  ser.,  1858- 
1860,  p.  303.  Phila.,  1858-1860.  Wm.  M. 
Gabb. 

oretaoeua  n.  a.  Gabb.    (1860.) 

Jour.  Acad.  Nat.  Bci.,  Phila.,  vol.  4,  2d  ser.,  1868- 
1860,  pp.  803,  304,  pi.  48,  ISg.  26.  Phila.,  1866- 
1860.    Wm.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Burlington  county.  New  Jexvey. 

Cyclaa  aubgen.   (H.  dt  A.   Ad.)  Meek. 
(1876.) 
Bep.  U.  8.  Geol.  Bur.  Terr.,  vol.  9,  p.  131.    Wash., 
1876.    F.  B.  Meek. 

formosa  n.  a.  M.  &,  H.    (1856.) 

Proc.  Acad.  Nat.  Bci.,  Phila.,  vol.  8,  for  1866,  p^ 
116.    Phila.,  1867.    Meek  A  Hayden. 

Formation:  Tertiary  [Cretaceous]. 

Location:  Three  miles  above  Fort  Union  [N. 
Dakota]. 

fragilis  n.  a.  M.  <fe  H.     (1856.) 

Proc  Acad.  Nat.  Sd.,  Phila.,  vol.  8,  for  1866,  pu 

116.    Phila.,  1857.    Meek  &  Hayden. 
Formation:  Tertiary  [Cretaceous]. 
Location:  Three  miles  above   Fort  Union  [N. 

Dakota]. 

aubellipticua  n.  a.  M.  A  H.    (1856.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  8,  for  1866^  p^ 
116.    Phila.,  1867.    Meek  &  Hayden. 

Formation:  Tertiary  [Cretaceous]. 

Location:  Three  miles  above  Fort  Union  HL 
Dakoto]. 
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Cyclomera  n.  subgen.  Conrad.     (1866.) 

Am.  Jour.  Conch.,  vol.  2,  p.  76.  Phil*.,  1866. 
T.  A.  Coontd. 

Cyolothyxifl  n .  g.  Coii  rad.    ( 1875. ) 

Bep.  G«oI.  Bar.  K.  Carolina,  toI.  1,  BaMgh,  1875. 
W.  C.  Kerr.,  App.  A,  p.  8.    T.  A.  Conrad. 

-^  alta  n.  8.  Conrad.    (1875.) 

Bep.  Oeol.  8ar.  N.  Carolina,  toI.  1,  Balefgh,  1876. 

W.  C.  Kerr.,  App.  A,  p.  8,  pL  2,  fig.  4.    T.  A. 

Conrad, 
formation:  Cretaceona. 
Location:  Snow  Hill,  Oreene  county,  North  Caro- 

UnA. 

-»-  caroUneiiBia  n.  8.  Conrad.    (1875.) 

Sep.  Qeol.  8ar.  N.  Carolina,  toL  1,  Baleigh,  1876, 
W.  0.  Kerr.,  App.  A,  p.  8,  pL  2,  flg.  &  T.  A. 
Oonrad. 

Formation:  Cretaceona. 

Location:  Snow  Hill,  Oreene  coonty,  North  Ckro- 


Cylichna  (Loven)  Shnmard.    (1861.) 

Proc.  Beaton  8oc.  Nat  Hist,  vol.  8, 1861-1862,  p. 
194.    Boston,  1862.    B.  F.  Shnmard. 

—  coatata  n.  b.  Qabb.    (1864. ) 

G«oL  Sor.  Cal.,  Faleont,  vol.  1,  pp.  143, 144,  pi. 
n,  fig.  107.    Phila.,  1864.    W.  M.Gabb. 

Fonnatiom  Cretaceona. 

Location:  Martinex;  Texas  Flat,  Placer  connty; 
Clayton;  Cochran'a,  east  of  Monnt  Diablo;  San 
Diego;  Allzoe  creek,  nearFortT^on,  Gal. 

' —  minaaoula  n.  s.  Shnmard.    (1861.) 

Proc  Boaton  Soc  Nat.  Hirt.,  toI.  8,  1861-1862,  p. 

196.    Boeton,  1862.    B.  F.  Shumard. 
Formation:  Cretaceous. 
Location:  Bed  rlrer,  Lamar  county,  Tezaa. 

—  Bcitula  n.  a.  M.  &,  H.    (1860.) 

Proc  Acad.  Nat.  ScL,  Phila.,  for  1860,  p.  178. 

Phila.,  1861.    Meek  A  Hayden. 
Formation:  Cretaceoua. 
Location:  Moreati  rirer,  Nebraska  [S.  Dakota]. 

—  scitula  (M.  &  H.)  Meek.    (1876.) 

Hep.  U.  8.  Geol.  Snr.  Terr.,  vol.  9,  pp.  276,  277, 

pi.  31,  flga.  3a,  6.   Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Moreau  rlrer  [S.  Dakota.] 

—  acitola  (M.  &  H.)  White.    (1879.) 
Herenth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Snr. 

Terr.,  p.  184.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Month  of  StYrains  creek  and  in  the  Tal- 

ley  of  the  Cache  h  la  Poudro,  Colorado. 

* —  ttrlatella  n.  a.  Shnmard.    (1861.) 

Proc  Boston  Soc.  Nat.  HisL,  rol.  8,  1801-1862, 

pp.  194, 196.    Boston,  1862.    B.  F.  Shnmard. 
Formation:  Cretaceous. 
Location:  Nayarro  county,  Texas. 

?TOlTa]ia  (M.  & H.)  Meek.    (1876.) 

Bep.  U.  a  Geol.  Sor.  Terr.,  vol.  9,  pp.  275,  276, 

pi.  31.  figs.  2a,  h.  Wash.,  1876.    F.  &  Meek. 
Fonnation:  Cretaceous. 
Location:  Morean  river  [&  Dakota]. 


CyUchna — Co  o  tin  ned. 

(Bulla)  ap.  undet.  Hill.    (1889.) 

Geol.  Sur.  Texas,  Bull.  No.  4,  p.  20.    Austin,  188i. 

B.  T.  Hill. 
Farmation:  Cretaceona. 
Location:  San  Antonio,  Tex. 

Cylindxitea  (Morria  6l  Lyoett)    Qabb. 
(1864.) 
Geol.  Snr.  Gal.,  Faleont.,  vol.  1,  p.  118.    Fhlla., 
1864.    W.  M.  Gabb. 

brevia  n.  a.  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont.,  voL  1,  p.  16,  pL  29^  flg; 

223.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Vicinity  of  Martlnei,  Oa. 

Cymbophora  n.  g.  Gabb.    (1869.) 

Geol.  Snr.  Cal.,  Faleont.,  vol.  S,  p.  180.  PhllA^ 
1869.    W.  M.  Gabb. 

anbgen.  (Gabb)  Meek.    (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  toL  9,  p.  204.  WariL, 
1876.    F.  B.  Meek. 

aahbumeril  Gabb.   (1869.) 

Geol.  Sur.  Oal.,  Paleont,  voL  2,  p.  181.    Phila. 

1869.    W.  M.  Gabb. 
Fonnation:  Cretaceous. 
Location:  Typical  localities  of  the  Chico,  Tejon, 

and  Martinez  groups,  California. 

aahburnerii  (Gabb)  Whiteaves 

(1879.) 

Geol.  Snr.  Can.,  Mea.  Foas.,  vol.  1,  pt.  2,  pp.  141, 

142,  pi.  17,   fig.  8.      Montreal,  1879.     J.  F. 

Whiteaves. 
Formation:  Cretaceous. 
Location:  Northwest  side  of  Hornby  island;  G*> 

briola  island;  Blunden  point,  Vancouver  island; 

Protection  and  Sucia  islands. 

lintea  (Con.)  Gabb.    (1876.) 

Proc.   Acad.   Nat  Sci.,  Phila.,  for  1S76,  p.  306^ 

Phila.,  1876.    Wm.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  [Pataula  creek,  Georgia?] 

lintea  Conrad.    (1877.) 

Proc.  Acad.   Nat  ScL,  Phila.,  for   1877,  p.  24. 

Phila.,  1877.    T.  A.  Conrad. 
Fonnation:  Cretaceous. 
Location:    Califurnia,  New  Jersey,  and    North 

Carolina. 

Cymella  n.  g.  Meek.    (1864.) 

Check  List  Invert.  Foss.  N.  Am.  Cret  and  Jnr. 
Smithson.  Misc.  Coll.,  vol.  7,  No.  177,  p.  34. 
Wash.,  1864.    F.  B.  Meek. 

(anbgen.  Meek)  White.     (1875.) 

Bop.  Geogr.  and  Geol.  Expl.  and  Sur.  West  of 
One  Hundredth  Meridian,  vol.  4i  pt  1,  p.  187. 
Wash.,  1875.    G.  A.  White. 

bella  n.  a.  Conrad.    (1875.) 

Bep.  Geol.  Sur.  North  Carolina,  vol.  1.  Balelgh, 
1875.  W.  C.  Kerr.,  App.  A,  p.  10,  pi.  2,  fig.  9. 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Snow  Hill,  Greene  county.  North  Car* 
olina. 
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Oymella — Continaed. 

meekl  Whitfield.    ( 1885. ) 

Hon.  U.  &  Oeol.  Sur.,  toI.  9,  pp.  142, 143,  pi.  20, 
figs.  6,  7.    Wash.,  1885.    B.  P.  Whitfield. 

Formation:  Gretaceoos. 

Location:  Marlborough,  Monmonth  county,  near 
Eoyport,  N.  J. 

undata  (M.  <&  H.)  Meek.    (1864.) 

Check  List  Inrert  Foai.  K.  Am.  Cret.  and  Jar. 

Smithwn.  MIbc  Coll.,  toI.  7,  No.  177,  p.  34. 

Wash.,  1864.    F.  B.  Meek. 
Formation:  Cretaoeoiu. 
Location:  Idaho. 

CyphoBoma  (Agas.)  Gabb.    (1869.) 

Geol.  Snr.  Gal.,  Paleont.,  voL  2,  p.  27<L  Fhila., 
1869.    Wm.  M.  Gabb. 

—  Bpeoioflimi  n.  a.  Clark.    (1891.) 

Johns  Hopkina  Uniy.  cir.  vol.  10,  No.  87,  p.  76. 

Baltimore,  1891.    Wm.  B.  Clark. 
Formation:  Cretaoeons. 
Location:  New  Jersey. 

texanmn  n.  b.  Boemer.    (1862.) 

Kreide.  von  Texu,  pp.  82,  83,  Taf.  10,  flge  6o-«. 

Bonn,  1862.    F.  Boemer. 
Formation:  Cretaceona. 
Location:  Frederickeburg  and  San  8ab«  valley, 

Texas. 

^-~  te jcanom  ( Roam . )  Hall .    ( 1857. ) 

Bep.  U.  S.  and  Mex.  Bound.  Sur.,  vol.1,  pt.2,p. 
146,  pi.  1,  figs.  So-e.    Wash. ,  1867.    James  Hall. 
Formation:  Cretaceous. 
Location:  Leon  Springs,  Texas. 

*~-  texanom  (Roem.)  Gabb.    (1869.) 

Geol.  Sur.  GaL,  Paleont,  voL  2,  p.  276.    Phlla., 

1869.  Wm.M.Qabb. 
Formation:  Cretaceous. 
Location:  Sierra  de  las  Conchas,  near  Arivechl, 

Sonora.  Mexico. 

Cyprsea  (Linn.)  Morton.    (1830.) 

Am.  Jour.  Sci.,  1st  ser.,  vol.  17,   p.  282.      New 

Haven,  1830.    8.  G.  Morton. 
Formation:  Ferruginous  rand  [Cretaceous]. 
Location:  Chesapeake  and  Delaware  canal. 

— -  ?  bayerquel  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Gal.,  Paleont.,  vol.  1,  pp.  129, 130,  figs, 
in  text.    Phlla.,  1864.    W.M.Oabb. 

Formation:  Cretaceous. 

Location:  Clayton,  Contra  Costa  county,  Califor- 
nia. 

mortoni  n.  8.  Gabb.    (1860.) 

Jour.  Acad. Nat. Sci.,  Phila.,  vol.4,  2d  ser.,  1868- 
1860,  p.  391,  pi.  68,  fig.  8  [9].  Phila.,  1868-1860. 
Wm.M.Gabb. 

Formation:  Cretaceous. 

Location:  Prairie  Blufl^  Alabama,  and  Burling- 
ton county.  New  Jersey. 

—  (Epona)  mathewsonii  n.  b.  Gabb. 
(1869.) 

Geol.  Sur.  Gal.,  Paleont,  vol.2,  p.  164, pi. 27, figs. 

44a-b,    Phila.,  1869.    W.M.Gabb. 
Formation:  Cretaceous. 
Location:  Martinez,  CaL 


Cypnea — Continaed. 

(Luponia)  bayerqnei  OMIb.  (1869.) 

Geol.  Sur.  C^l..  Paleont, vol.  2.  pp.  163, 164^  pl.S7> 

flgs.43a^    Phila.,  1869.    W.  M.G«bb. 
Formation:  Cretaceous. 
Location:  Martines,  Gal. 

sp.  undet.  Morton.     (1834.) 

Synop.  Org.  Bern.  Oret  Gr.  U.  S.,  p.  60.    Phila., 

1834.    S.  G.  Morton. 
Formation:  Cretaceous. 
Location:  Chesapeake  and  Delaware  canal. 

Cypxloardia  (Lam.)    Eiohwald.    (1871.) 

Geog.  Paleont  Bemerk.  Ilalblns.  Mang.  u.  Aleat- 
ischen  Inseln,  p.  176.  St  Petersburg,  1871.  X. 
Eichwald. 

leidyl  n.  s.  Lea.    (1855.) 

Proc  Acad.  Nat  Sci.  Phila.,  vol.  7,  p.  841,  pL  i, 

fig.  2.    Phila.,  1866.    Isaac  Lea. 
Formatiwi:  [Triassic?] 
Location:  Near  Pottsville,  Pa. 

?  texana  n.  a.  Boemer.    (1849.) 

Texas,  pp.  404. 406.    Bonn,  1849.    F.  Boemer. 
Formation:  Cretaceous. 
Location:  Fredericksburg,  Tex. 

texana  Roemer.    ( 1852. ) 

Kreide.  von  Texas,  pp.  60,61,  Tal€^  figs.  60-0. 

Bonn,  1862.    F.  Boemer. 
Formation :  Cretaceous. 
Location :  Fredericksburg,  Tex. 

—  (Crasaatella)  trapesoidalia  (Bom.) 
Eichwald.    (1871.) 

Geog.  Paleont  Bemerk.  Halblns.  Mang.  n.  AIeat> 
ischen  Inseln,  pp.  176, 177,Taf.l6,  figs.  4^6.  flt 
Petersburg,  1871.    E.  Eichwald. 

Formation :  Cretaceous. 

Location :  Alaskan  peninsula. 

Cyprlmexla  n.  g.  Conrad.    (1864.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1864»  p.  212. 
Phila.,  1864.    T.  A.  Conrad. 

^-~  alta  n.  6.  Conrad.    (1875.) 

Bep.  Oeol.  Snr.  North  Oarolina,  vol.  1.    Baleigh, 
1876.    W.  C.  Kerr,  app.  a,  p.  27.    T.  A.  Conrad. 
Formation:  Cretaceous. 

?  crasaa  n.  b.  Meek.    (1876.) 

Bep.  Expl.  Exped.,  Santa  Fe,  N.  Mex.,  to  Junc- 
tion of  Grand  and  Green  rivers,  p.  128,  pL  1, 
figs.  Sard.    Wash.,  1876.    F.  B.  Meek. 

Formation :  Cretaceous. 

Location :  Pope^s  Well. 

oretaoea  Conrad.    (1869.) 

Am.  Jour.  Conch.,  vol.  6,  Phila.,  1869-1870^  p.  91^ 

pi.  9,  fig.  12.    Phila.,  1870.    T.  A.  Conrad. 
Formation  :  Cretaceous. 
Location:  Haddonfield,  N.  J. 

oretacenaiB  Conrad.    (1867.) 

Am.  Jour.  Conch.,  vol.  3,  p.  9.    Phila.,  1867.    TL 

A.  Conrad. 
I'ormatiQD :  Cretaceous. 

denaata  (Con.)  Whitfield.    (1885.) 

Mon.  U.  8.  Geol.  Sur.,  vol.  9,  pp.  167, 168,  pU 
22,  figs.  19-21.    Wash.,  1886.    B.P.WhltflehL 
Formation :  Cretaceous. 
Location:  Holmdel  and  Burlington,  N.  Jm 
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Cypzixneria — CoDtinued. 

depreasa  n.  a.  Courad.    (1875) 

Bep.  Geol.  Bar.  North  Cftroiina,  yoI.  1.  Baleigh, 
1876.    W.  C.  Kerr.  App.  A,  p.  9.    T.  A.  Conrad. 

Formation:   Cretaceoas. 

Location:  Snow  Hill,  Greene  county,  North 
Carolina. 

depressa  (Con.)  Gabb.    (1876.) 

Proc  Acad.  Nat.  Sci.,  Phila.,  for  1876,  p.  308. 

Phila.,  1876.    Wm.  H.  Gabb. 
Formation:  Cretaceoua. 
Location:  Georgia. 

depreasa  (Con.)  Whitfield.    (1885.) 

Mon.  U.  8.  Gcol.  Sur.,  vol.  9,  pp.  166,  157,  pi.  22, 

figs.  II-IS.    Waah.,  1886.    B.  P.  Whitfield. 
Formation:  Cretaceons. 
Location:  Haddonfield  and  Ftaehold,  N.  J. 

— —  ezcavata  (Morton)  Conrad.    (1864. ) 

Proc  Acad.  Nat.  Sci.,  Phila.,  for  1864,  p.  212,  fig. 

in  text.     Phila.,  1864.    T.  A.  Conrad. 
Formation:  Crotacoona. 
Location:  Ameytown,  N.  J. 

excavata(Mort.) Whitfield.    (1885.) 

Mon.  U.  S.  Gi:ol.  Sur.,  vol.  9,  pp.  159,  160,  pi.  22, 

figi.  16, 17.    Wash.,  1885.    B.  P.  Whitfield. 
Fonnation:  Cretaceoua. 
Location:  Holmdol  and  elsewhere  in  Monmouth 

county.  New  Jersey. 

—  heilprinl  n.  s.  Whitfield.    ( 1885. ) 

Mon.  U.  S.  Geol.  Sur.,  toL  9,  p.  160,  pi.  22,  figs. 

14,15.    Waah.,1885.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Crui»wick^,  N.  J. 

—  lens  (Gabb)  Whiteaves.    (1879.) 

QeoL  Bur.  Can.,  Mas.  Foes.,  yoI.  1,  pt.  2,  p.  152. 

Montreal,  1879.    J.  F.  Whiteaves. 
formation:  Cretaceoua. 
Location:  Northwest  side  of  Hornby  island;  Su- 

da  islands. 

—  lens  (Gabb)  White.    (1889.) 

Bull.  U.  S.  Geol.  Sur.  No.  51,  p.  42.    Wash.,  1889. 

C  A.  White, 
formation:  Cretaceous. 
Location:  Waldron  island. 

-*~  apissa  n.  a.  Conrad.    (1869.) 

Am.  Jour.  Conch.,  vol.  5,  Phila.,  1669-1870,  p. 

44,pLl,fig.  9.    Phila.,  1870.    T.A.Conrad, 
formation:  Cretaceoua. 
Location:  Croaswicka,  N.  J. 

—  apiBsa  (Con.)  Whitfield.    (1885.) 

Mon.  U.  S.  Geol.  Sur.,  vol.  9,  pp.  160,  161,  pi.  22, 

flg.  18.    Wash.,  1885.    B.  P.  Whitfield, 
formation:  Cretaceous. 
Location:  Holmdel,  Monmouth  county,  New  Jer- 

?  aabalata  Meek.    (1877.) 

Bep.  Oeol.  Sxpl.  Fortieth  Parallel,  toI.  4,  pt  1, 
pp.  168,  169,  pi.  16,  flg.  7.  Wash.,  1877.  T.  B. 
Meek. 

Formation:  Crotaoeoas. 

Loeatton:  East  caSkmu,  WMatch  range,  T7tah. 


Cyprlmeria — Continued. 

9  aubalata  (Meek)  White.    (1879.) 

Eleventh  Ann.  B^r.  U.  i3.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  235.    Wash.,  1879.    C.  A.  \Vhite. 
Formation:  Cretaceous. 
Location:  Coalville,  Utah. 

?  tenuia  Meek.    (1876.) 

Bull.  U.  8.  Geol.  and  Geogr.  Sur.  Terr.,  vol.  8, 
No.  4,  p.  361,  pL  2,  figs.  5,  5a,  and  5b.  Wash.. 
1876.    F.  B.  Mock. 

Formation:  Cretaceous. 

Location:  Near  Nauaimo,  Yancouver's island,  anl 
on  Newcastle  island. 


torta  n.  s.  Gabb.    (1876.) 


Proc.  Acad.  Nat.  Sci.,  Phila. ,  fur  1876.  pp.  308, 

309.    Phila.,  1876.    Wm.  M.  Gabb. 
Formation:  Cretaceoua. 
Location:  Georgetown,  Ga. 

Cyprlna  (Lam.)  Shumard.     (1861.) 

Proc.  Boston  Soc.  Nat.  Hist.,  vol.  8,  1861-186^ 
p.  201.    Boston,  1862.    B.  F.  Shumard. 

arenarea  n.  s.  M.  <fe  H.     (1857.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,   for  1857,  p.  148. 

Phila.,  1 858.     Moek  &  Uaydou. 
Formation:  Cretaceous. 
Location:  Big  Sioux  river,  two  miles  above  the 

mouth,  Nebratika. 

compreaaa  n.  a.  M.  &  H.    (1857.) 

Proc.   Acad.  Nat.  Sci.,  PUla.,  for  1857,  p.  144. 

Phila.,  1858.     Meek  &  Hay  den. 
Formation:  Cretaceous. 
Location:  Moreau  river,  Nebraska  [S.  Dakota]. 

cordata  n.  b.  M.  &.  H.     (1857.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1857,  p.  I4S. 

PhiU.,  185S.     Meek  A  Hayden. 
Formation:  Cretaceous. 
Location:  Mureau  river,  Nebraska  [S.  Dakota]. 

9  daUii  n.  s.  White.    (1884.) 

Bull.  U.  S.  Geul.  Sur.  No.  4,  p.  14,  pL  0,  flg.  L 

Wash.,  1884.    C.  A.  W^hite. 
Formatiuu:  Cretaceous. 
Location:  Fossil  Point,  Port  Mdller,  Alaakft. 

humilia  n.  a.  M.  <&  H.    (1860.) 

Proc.  Acad.  Nat.  Sci.,  PhUa.,  for  1860,  pp.179, 
180.    Phila.,  1861.    Moek  ft  Hayden. 

Formation:  Cretaceous. 

Location :  North  branch  of  Cheyenne  river,  near 
Black  Hills,  Nebraska  [S.  Dakoto]. 

laphami  n.  a.  Shumard.    (1861.) 

Proc.  Boston  Soc.  Nat  Hist.,  vol.  8, 1861, 1862,  p^ 
204.    Boston,  1862.    B.  F.  Shumard. 

Formation:  Cretaceous. 

Location:  Bluffs  of  Bed  river,  Fannin  ooaaty, 
Texas. 

occidentalifl     n.     a.     Whiteavea. 

(1884.) 
Geol.  and  Nat.  Hist.  Sur.  Can.,  Mes.  Fo«.,  toL  1, 
pt  3,  pp.  227,  228,  flg.  10,  p.  227.    Montreal, 
1884.    J.  F.  Whiteaves. 
Formation:  Oretaoeona. 
Location:  South  side  of  AlUford  Btty. 
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Cyprlna — Continued. 

—  oooidentaliB  Whiteayeo.    (1889.) 

G«ol.  and  Nat  Hii.  Sar.  Oan.,  Cont  Oan.  Pale- 
ont,  ToL  1.  pt  2,  p.  169.  Montreal,  1889.  J. 
T.  Whiteavei. 

Formation:  Oretaoeooa. 

Location:  Bockj  Monntalni,  three  miles  north  of 
the  eaet  end  of  DeTil*i  lake,  Northwest  Ter- 
ritory. 

OTata  n.  8.  H.  A  H.    (1857.) 

Proc  Acad.  Nat.  Sci.,  Phlla.,  for  1858,  p.  144. 

Phlla.,  1858.    MeekAHayden. 
Formation:  Cretaceous. 
Location:  Month  of  Heart  rirer,  Xebrsaka. 

OTata(M.^kH.)Meek.    (1876.) 

Bep.  U.  8.  Geol.  Snr.  Terr.,  vol.  9,  pp.  146, 147, 
pi.  29,  ilgs.  To-e  and  fig.  8,  p.  146.  Wash., 
1876.    F.B.Meek. 

Formation:  Gretaceoos. 

Location:  Month  of  Heart  rirer  [8.  Dakota]. 

ovata  (M.  Sc  H.)  Whiteaves.  (1885.) 

GeoL  an^Nat.  Hist  Snr.  Can.,  Ck>nt.  Can.  Pale- 
ont,  vol.  1,  pt.  1,  p.  40.  Montreal,  1886.  J.  F. 
WhiteaTes. 

Formation:  Cretaceous.  . 

Location:  Belly  river,  near  and  a  little  west  of 
the  month  of  St.  Mary  river,  also  bolow  Horse- 
shoo  bend;  St.  Mary  river,  near  its  confluence 
with  the  Belly  river;  St.  Mary  river,  west  of 
MacLeod-Benton  trail;  South  Saskatchewan, 
opposite  Swift  Current  creek;  Roes  Coulee,  near 
Irvine  station,  on  the  Canadian  Pacific  rail- 
way,  Canada. 

ovata  (M.  &,  H.)  Whiteaveo.  (1889.) 

Geol.  and  Nat.  Hi«t.  Sur.  Osn.,  Oont  Can.  Pale- 
ont.,  vol.  1,  pt  2,  p.  175.  Montreal,  1889.  J. 
F.  Whiteaves. 

Formation;  Cretaceous. 

Location:  Battle  river,  township  40,  range  13,  west 
of  the  fourth  principal  meridian,  and  towmthip 
40,  range  15,  west  of  the  same  meridian.  North- 
west Territory. 

— —  ovata  var.  alta  n.  var.  Whiteaves. 
(1885.) 

Geol.  and  Nat.  Hist  Sur.  Can.,  Cont.  Can.  Pale- 
on  t.,  vol.  1,  pt.  1,  p.  40,  pi.  6,  fig.  3.  Mont- 
real, 1885.    J.  F.  Whiteavea 

Formation:  Cretaceous. 

Location:  Belly  river,  near  and  a  little  west  of 
the  mouth  of  St.  Mary  river,  also  below  Horse- 
shoe bend;  St.  Mary  river,  near  its  confluence 
with  the  Btlly  river;  St  Mary  river,  west  of 
MacLeod-Benton  trail;  South  Saskatchewan, 
opposite  Swift Currentcreek;  Boas  Coulee,  near 
Irvine  station,  on  the  Cunodian  Pacific  rail- 
way, Canada. 

ovata  var.  compreaaa  Meek.  (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  147,  pi.  SO, 

fig.  11.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 

— ^  aubtrapezlformia  Whiteaves. 
(1889.) 

Geol.  and  Nat  Hist.  Snr.  Can.,  Cont  Can.  Pale- 
ont,  vol.  L  pt  2,  p.  176.  Montreal,  1889.  J. 
F.  Whiteaves. 

Formation:  Cretaceous. 

Location:  Battle  river,  township  46,  range  4, 
west  of  the  fourth  principal  meridian,  North- 
west Territoiy. 


Cypxina—  Continued. 

aubtumida  n.  s.  M.  &  H.    (1857.) 

Proc  Acad.  Nat  Sci.,  Phila.,  for  1867,  p.  144. 

Phila.,  1858.    Meek  ft  Hayden. 
Formation:  Cretaceous. 
Location:  Yellowstone  river,  Nebraska  [Montana]. 

Tukonensla  n.  a.  Whiteaves.  (1889.) 

Geol.  and  Nat  Hist  Sur.  Can.,  Coat  Can.  Pala- 

ont,  VOL  1,  pt  2,  p.  100,  pi.  21,  fig.  4.  Montreal, 

1889.    J.  F.  Whiteaves. 
Formation:  Cretaceous. 
Location:   Bink  rapids,  on  the  Lewis  river,  a 

tributary  of  the  Yukon,  lat  60°  20^,  long.  136^ 

SO',  Northwest  Territory. 

?  Bp.  ondet.  Roemer.    (1849.) 

Texas,  p.  407.    Bonn,  1849.    F.Boemer. 

Formation:  Cretaceous. 

Location:  Upper  course  of  Pedemales  river,  Tc 


?  Bp.  nndet.  Roemer.    (1849.) 

Texas,  pp.  406, 407.    Bonn,  1849.    F.  Boemer. 

Formation:  Cretaceous. 

Location :  Upper  course  of  Pedemales  river,  Texaa 

Bp.  nndet.  Roemer.    (1852.) 

Kreide.  von  Texas,  p.  47.  Bonn,  1862.  F.  Boemer. 
Formation:  Cretaceous. 

Location:  On  the  upper  course  of  Pedemales  river, 
Texas. 

Bp.  nndet.  Roemer.    (1852.) 

Kreide. von. Texas, p. 47.  Bonn,  1862.    F.Boemer. 
Formation:  Cretaceous. 

Location:  On  the  upper  course  of  Pedemales  river, 
Texas. 

Bp.  nndet.  Tonla.    (1874.) 

Die    Zwiete   Deutsche  Nordpolarikhrt  Zweitsr 

Band,  p.  606.    Leipzig,  1874.    Franz  Toula. 
Formation:  Jurassic  [Cretaceous?  ]. 
Location:  Kuhn  island,  east  coast  of  Greenlaad. 

Cyprinella  n.  g.  Gabb.    (1864.) 

Geol.  Snr.  Cal.,  Paleont,  vol.  1,  p.  170.  Phlla., 
1804.    W.M.Gabb. 

tenuia  n.  b.  Gabb.    (1864.) 

Geol.  Sur.  Cal.,  Paleont.,  vol.  1,  pp.  170, 171,  pL  2S, 
figs.  151, 151a.    Phila.,  1864.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  South  Side  of  Corral  hollow;  Contra 
Costa  county,  California. 

Cyprinopsla  n.  g.  Conrad.    (1869.) 

Am.  Jour.  Conch.,  vol.6,  Phila.,  1869-1870,  p.lOL 
Phila.,  1870.    T.  A.  Conrad. 

ovallB  (Gabb)  Conrad.    (1869.) 

Am.  Jour.  Conoh.,  vol.  5,  Phila.,  1869-1870,  p.  lOL 

Phi  la.,  1870.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  California. 

Cypxla  purbeokenalB  ?  (Forbes)  White. 

(1886.) 

Bull.  U.  S.  Geol.  Sur.,  No.  29,  p.  94.    Waah.,  1886b 

C.  A.  White. 
Formation:  Jurassic 
Location:  Canyon  dtj,  Ook^ 
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ap.  nndet.  White.    (1879.) 

Eleven  tb  Ann.  Bep.  U.  S.  GeoL  and  Geogr.  Bar. 

Terr.,  p.  246.    Waah.,  1879.    0.  A.  White. 
Tormation:  Gretaceoua. 
Location:  Eranaton  ooal  mtnea,  Wyoming. 

sp.  nndet.  (Jones)  White.    (1886.) 

Ball.  U.  H.  Geol.  Sor.,  No.  29,  p.  S4.    Waah.,  1886. 

C.  A.  White. 
Formation:  Jaraasic. 
Location:  Canyon  city,  Colo. 

sp.  nndet.  (Jones)  White.    (1886.) 

Ball.  U.  S.  G«K>1.  Bar.,  No. 29, p.  24.    Wash.,  1886. 

C.  A.  White. 
Formation:  JarBaalc. 
Location:  Canyon  city,  Colo. 

Cyrena  (Lamarck)  Prime.    (1865.) 

Mon.  Am.  Corbicnladn  (Recent  and  FoaBU).  Smith- 
aon.  Misc.  Coll.,  toI.  7,  No.  145,  pp.  11,  12. 
Waah.,  1865.    T.  Prime. 

(Lamarck)  Meek.    (1876. ) 

Bep.U.8.GeoI.  Snr.  Terr.,ToI.  9,  p.  167.  Waah., 
1876.    F.B.Meek. 

— —  brevidena  n.  s.  White.    (1889.) 

Ball. U.S. Geol. Bar., No. 51,  pp.68,  69,  pi.  10,flgf. 

6-11.    Wash.,  1889.    G.  A.  White. 
Formation:  Cretaceona. 
Looatioo:  Palace  Camp,  Washington. 

—  carletonl    n.    s.    (Meek)     White. 

(1873.) 
Sixth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Bar.  Terr., 

pp.  495, 496.    Wash.,  1873.    F.B.Moek. 
Formation:  Cretaceous. 
Location:  Carleton's  coal  mine,  CoaWille,  Utah. 

—  carletonl  (Meek;  White.    (1879.) 

SleTenth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Bar. 

Terr., p. 236.    Wash.,  1879.    C.A.White. 
Tormation:  Cretaceous. 
Location:  CoalTille,  Utah. 

—  carletonl  (Meek)  White.    (1880.) 

Twelfth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Bar. 

Terr.,pt.  l,pp.  20,  21, pi.  12, flga.  16a, b.  Wash., 

1883.    C.A.White. 
Fonnation:  Cretaceous. 
Location:  Coalville,  Utah. 

—  carletonl  (Meek)  White.    (1883.) 

Third  Ann.  Bq>. U.  Si. Geol.  Sur.,  p.  436,  pi.  6,  figs.  4, 

6.    Waah.,  1883.    C.A.White. 
Formation:  Cretaceous. 
Location:  CoalTlUe,  Utah. 

— dakoten8ia(M.dLH.)  Prime.  (1865.) 

Hon.    Am.    Corblculadn   (Becent    and  Foaall). 

Smithson.  Misc.  Coll., yo1.7.  No.  146,  p.  31.  Wash., 

1886.    T.  Prime. 
Fonnation:  Cretaceona. 
Location:  At  month  of  Big  Sionz  or  Dakotah 

rlrer. 

-^  dakotenais    (M.    Sl  H.)    Meek. 

(1876.) 
Bep.  U.  8.  GeoL  Snr.  Terr.,  vol.  9,  pp.  169, 160, 

pL  1,  flga.  la-/-    Wash.,  1876.    F.  B.  Meek. 
Fonnation:  Cretaceona. 
Location:  Month  of  the  Big  Sioox  rirtr,  on  the 
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dakotenaia  (M.  &  H.)    Whit  e. 

(1883.) 

Third  Ann.  Bep.  U.  8.  Geol.  Snr.,  p.  4S6,  pL  4^ 

ilgs.  3,4.    Wash.,  1883.    O.A.White. 
Formation:  Cretaceona. 
Location:  Southeastern  Dakota. 

?  holmeai  n.  s.  Meek.    (1875.) 

BnU.  U.  8.  Geol.  and  Geogr.  Sur.  Terr.,  toI.  1,No. 

1,  2d  aer.,  pp.   46,46.     Wash.,   1876.     F.  B. 

Meek. 
Formation:  TertiarjT    [Cretaceona.] 
Location:  Balaton  creek,  three  to fonr  milesnortb 

of  Golden  city,  Colo. 

infleza  (Meek)  White.    (1879). 

Slerenth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  8ur. 

Terr.,  p.  290,  pL  10^  figa.  7a, 6.    Wash.,  1879. 

C.  A.  White. 
Formation:  Cretaceona. 
Location:  Near  Missouri  rirer,  below  Gallattn 

City,  Mont 

intermedea  n.  s.  M.  A,  H.    (1856.) 

Proc.  Acad.  Nat  8cL,  Phila.,  toL  8,  for  1856t  p. 

116.    Phila.,  1867.    Meek  ft  Hayden. 
Formation:  Tertiary  [Cretaceons]. 
Location:  NearMoreau  riTer  [S.  Dakota]. 

moreauenaia  n.  s.  M.  A  H.    (1856.) 

Proc.  Acad.  Nat  8ci.,  Phila.,  voL  8,  for  1866,  pp. 

116,116.    PhiU.,  1867.    Meek  A  Hayden. 
Formation:  Tertiary  [Cretaceona]. 
Location:  Near  Morcan  rirer  [8.  Dakota]. 

oooidentalia  n.  s.  M.  &,  H.    (1866.) 

Proc  Acad.  Nat  Sci.,  Phila.,  roL  8,  for  1856,  p. 

116.    Phila.,  1857.    Meek  A  Hayden. 
Formation:  Tertiary  [Cretaceous]. 
Location:  Bail  Lands  of  the  Judith  [Montana]. 

aeotuia  (Meek)  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sor. 

Terr.,  p.  248.     Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceona. 
Location:  Bear  Biver  Talley,  Wyoming. 

aecuria  (Meek)  White.    (1879.) 

Elf'Venth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Bar. 

Terr.,  p.  250.     Wash.,  1879.    a  A.  White. 
Formation:  Cretaceous. 
Location:  Hiiliard  station,  Wyoming. 

aecuria  (Meek)  White.    (1879.) 

SleTenth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Sor, 
Terr.,  p.  289,  pL  3,  figs.  2»-e.  Wash.,  1870. 
C.  A.  White. 

Formation:  Cretaceous. 

Location:  Hiiliard  station,  Wyoming. 

—  (Corbicala  ?)   arlcanaaenala  n.   a. 
Hill.    (1888.) 

Ann.  Bep.  Geol.  Sur.  Arkansas  for.  1888,  toI.  2,  pp. 

133, 134,  pi.  2,  fig.  20;  pL  4,  figs.  9,  8a»  6.    Little 

Bock,  1888.    B.T.  HilL 
Formation:  Cretaceous. 
Location:  Arkaneas. 

(Corbictila  ?)   oytherifonnia  n.  a. 

M.  A  H.    (1860.) 

Proc.  Acad.  Nat.  ScL,  Phila.,  for  1860^  p.  176. 

Phila.,  1861.    Meek  A  Hayden. 
Formation:  Tertiary  [Cretaceous]. 
Location:  Ne«r  the  month  of  Judith  xlYar,  Ha- 

hraska  [Montana]. 


112 


NORTH  AMERICAN  MESOZOIC  INVERTEBRATA. 


[iiuu:..10^ 


Cyrena — Continaed. 

(Corbioola)    durkeel   n.  8.  Meek. 

(1870.) 

Proc.  Am.  Philot.  Soc.,  yoI.  11, 1869-1870,  p.  4ai- 

Pblla.,  1871.    r.  B.  Heek. 
Formation:  Tertiary  [Cretaceous J. 

Locatioa:  Wyoming. 

(Veloiltlna)  durkeei  (Meek)  White. 

(1»75.) 
Rep.  Geogr.  and  Oeol.  Expl.  and  Snr.  west  of 
One  Hundredth  Meridian,  yoI.  4,  pt.  1,  pp.  207, 
208,  pi.  21,flg0. 13a,  b.  Waah..  1876.  O.A.  White. 
Formation:  Eocene  ?  [Cretaceous]. 
Location:  Plateau  near  the  west  crossing  of  the 
north  fork  of  Virgin  river,  at  Pace's  ca&on,  and 
at  the  north  fork  of  Virgin  river,  Utah. 

(Veloritina)    erecta   n.  8.    White. 

(1876.) 

Kep.  Geol.  Uinta  Mts.,  p.  117.     Wash.,  1876.    0. 

A.  White. 
Formation:  Cretaceous. 

Location:  Upper  Kanab,  Utah,  and  Hilliard  sta- 
tion, Wyoming. 

11.8.  Hill.     (1889.) 

Geol.  Sur.  Texas,  Bull.  No.  4,  p.  14.    Atistin,  1889. 

B.  T.  Hill. 
Formation:  Cretaceous. 

Location:  Barton's  creek,  west  of  Austin,  Tex. 

Cyrtochilu  n.  subgen.  Meek.    (1876.) 

Rep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  392.  Wash., 
1876.    F.  B.  Meek. 

Cytherea  [Lam.]  Morton.    (1834.) 

Synop.  Org.  Rem.  Cret  Gr.  U.S.,  p. 67.  Phila., 
1834.    S.  G.  Morton. 

• deweyl  u.  8.  M.  &  H.    (1856.) 

Proc.    Acad.   Nat  Sci.,   Phila.,  for  1866,  p.  83. 

Phila.,  1867.    Meek  A  Hayden. 
Formation:  Cretaceous. 
Location:  Moreau  river,  Nebraska  [S.  Dakota]. 

— -  excavata  n.  8.  Morton.    (1833.) 

Am.  Jour.  Sci.,  Ist  ser.,  vol.  23,  p.  292,  pi.  6,  fig. 

1.    New  Haven.  1833.    S.  G.  Morton. 
Formation:  [Cretaceous]. 
Location:  New  Jersey. 

excavata  n.  8.  Morton.    (1834.) 

Synop.  Org.  Bern.  Cret.  Gr.  U.  8.,  p.  67,  pL  6,  fig. 

1.    Phila.,  1834.    8.  G.Morton. 
Formation:  Cretaceoos. 
Location:  Arneytown,  N.  J. 

—  leonensis  n.  8.  Conrad.    (1857.) 

Bep.  U.  B.  and  Mex.  Bound.  Sur.,  vol.  1,  pt.  2,  pi. 

6,  fig.  1.    Wash.,  1867.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  Leon  Springs,  SI  Paso  road  [Texas]. 

^^  miaaotuiaxia  n.  8.  Morton.    (1841.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  8, 1st  ser.,  1839- 
1842,  p.  210,  pi.  11,  flg.  2.  Phila.,  1839-1842. 
8.  G.  Morton. 

Formation:  Gretaceoni. 

Location:  Great  bend  of  the  lUaoiixl  river  (Ut. 
4r4(KN.). 


Cytherea — Continued. 

mi880uriana(Mort.)  Maroon.  (1858.) 

Geol.  N.  Am.,  p.  42.    Zurich,  1868.    Jalee  Mai^ 

coo. 
Formation:  Cretaceous. 
Location:  Between  Gold  mount  and  the  viUagoi 

of  GaliBteo  and  Algodones,  In  New  Mexico. 

nebraaoenaiB  n.  8.  M.  &,  H.     (1856.) 

Proc.  Acad.   Nat.  Sci.,  Phila.,  for  1866,  p.  83. 

Phila.,  1857.    Meek  &  Hayden. 
Formation:  Cretaceoua. 
Location:  Moreau  river,  Nebraska  [S.  Bakota]. 

orbiculata  n.  8.  H.  &  M.     (1854.) 

Mem.  Am.  Acad.  Arts  and  Sci.,  vol.  6,  n.  s.,  pp. 

382,  383,  pi.  1,  flg.  7.    Cambridge  and  Boston, 

1855.    Hall  ft  Meek. 
Formation:  Cretaceous. 
Location:  On  the  Mimuuri,  five  miles  below  > 

river. 


—  owenana  n.  8.  M.  &  H.     (1856.) 

Proc.   Acad.  Nat  Sci.,  Phila.,  for  1866,  p.  27S. 

Phila.,  1857.     Meek  &  Hayden. 
Formation:  Cretaceous. 
Location:    Mouth    of    Judith   river,    Nebraska 

[Montana]. 

—  pellucida  n.  b.  M.  <&  H.     (1856.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1856,  pp.  272, 
273.    Phila.,  1867.    Meek  &  Hayden. 

Foraiation:  Cretaceous. 

Location:  Two  hundred  miles  above  mouth  of 
Milk  river,  Nebraska  [Montana]. 

—  tenulB  n.  8.  H.  <&  M.    (1854.) 

Mem.  Am.  Acad.  Arts  and  Sci.,  vol.  5,  n.  a.,  p. 

383,  pi.  1,  figs.  8a-c.    Cambridge  and  Boston, 

1866.    Hall  A  Meek. 
Formation:  Cretaceous. 
Location :  On  the  Missouri,  five  miles  below  Jamoe 

river. 

—  (Calliata)  laciuiata  (Stoliozka) 
Whiteave8.     (1879.) 

Geol.  Sur.  Can.,  Mos.  Foss.,  vol.  1,  pt.  2,  p.  148, 
pi.  17,  figs.  13, 13a;  pi.  19,  figs.  4,  4a.  Mont- 
real, 1879.    J.  F.  Whitoavee. 

Formation:  Cretaceous. 

Location:  Northwest  side  of  Hornby  island,  SucSa 
Islands. 

—  (Caryatia)  plana  (Sow.)  Whiteaves. 
(1879.) 

Geol.  Sur.  Can.,  Mes.  Foes.,  voL  1,  pt.  2,  pp.  149- 

161,  pi.  17,  figs.  14,^140,  b.    Montreal,  1879. 

J.  F.  Whiteavee. 
Formation:  Cretaceous. 
Location:  Northwest  side  of  Hornby  iaiand;  esi« 

trance  to  Departure   bay,  Vancouver  ieUnd; 

Sucia  islands. 

—  texana  n.  8.  Conrad.    (1857.) 

Bep. U.S.  and  Mex.  Bound.  Sur.,  voL  1,  pt.  2,  p^ 

153,  pi.  6,  flg.  2.    Wash.,  1867.    T.  A.  Gonxad. 
Formation:  Cretaceous. 
Location:  Between  Si  Paso  and  Fnmteca. 

—  lamarenals  (Shnmard)  White. 

(1880.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geofr.  Sur. 
Tttrr,,  pt.1,  p.  39,  pi.  18,  figs,  is  h,  Wadu, 
1883.    G.  A.  White. 
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Cytherlna  (Lam.)  Conrad.    (1858.) 

Jour.  Acad.  Nat.  8cl.»  Phlla.,  vol.8,  Sd  sar.,  1856- 
U68,p.3S6.    FhOa.,  1866-1868.    T.  A.  Conrad. 

— •  tippana  n.  8.  Conrad.    (1858.) 

Jonr.  Acad.  Nat.  8ei.,  PhUa.,  vol.  3,  2d  ler.,  1866- 
1868,  p.  386,  pL  36,  flg.  8L  Phila.,  1866-1868. 
T.  A.  Conrad. 

Formation:  Cretaceooa. 

Location:  Owl  crack,  three  miles  north  of  the 
town  of  Bipley,  If  In. 

?  White.    (1879.) 

llavanth  Ann.  Bap.  U.  8.  Gaol,  and  Gaogr.  Bar. 

Terr.,  p.SU.    Wash.,  1878.    0.  A.  White. 
Ilonnatlon:  Crstaceom. 
Location:  Sanforth  hillib  Colorado. 

Dallloonoha  n.  g.  White.     (1887.) 

Itoc  Ac«d.  Nat  Sd.,  PhilaL,  pt.  1,  for  1887,  pp. 
84,8ft.    Fhila.,  1887.    a  A.  White. 

—  invaginata  n.  a.  White.    (1887.) 

Fioc  Acad.  Nat  Sd.,  Phila.,  pt  1,  for  1887,  p.  36, 
pL  S,  flga.  4  and  6^    Phila.,  1887.  a  A.  White. 
foniMUion:  Cretaceooa. 
Location:  [Four  milea  north  of  Fort  Worth],  Texac 

—  ensifomiia  (Conrad)  White.  (1887.) 

Proc  Acad.  Nat  Scl.,  Phila.,  pt  1,  for  1887,  pL  S^ 
ilg  6.    Phila.,  1887.    0.  A.  White. 

Daphnella?  (Hinds)  Conrad.     (1860.) 

Joar.  Acad.  Nat  Sd.,  Phila.,  vol.  4,  2d  mt.,  1868- 
1880,  p.  886b    Phila.,  1868-1860.    T.A.Oonimd. 

-—  ?  eofiralenaia  n.  8.  Conrad.    (1880.) 

Jonr.  Acad.  Nat  8d.,  Phila.,  vol.  4,  2d  aer.,  1868- 
1860,  p.  886.    Phila.,  1668-186a    T.  A.  Conrad. 
Formation:  Cretaceona. 
Location:  Infkula,  Ala. 

—  ?  Untea  n.  8.  Conrad.    (1800. ) 

Joar.  Acad.  Nat  8ci.,  Phila.,  vol.  4,  adeer.,  1868- 
1860^  pp.  886, 288,  pi.  40,  flg.  47.  Phila.,  1868- 
186a    T.  A.  Conrad. 

Fwination:  Gretaeeona. 

Location:  Snfanla,  Ala. 

*—  ?  sobfiloaa  n.  8.  Conrad.    (1800.) 

Jonr.  Acad.  Nat  8ci.,  Phila.,  voL  4,  Sd  aer.,  1868- 
1860^  p.  286.    Phila.,  1868-1860.    T.  A.  Conrad. 
Formation:  Cretaceooa. 
Location:  NnfiMla,  Ala. 

Dalphiniila    lapidoaa    n.    s.    Morton. 

(1834.) 
fltfnop.  Org.  Bern.  Cret  Or.  U.  8.,  p.  46,  pL  19^  flg. 

7.    Phila.,  1834.    8.  G.  Morton. 
Fcmnadon:  Cretaceona. 
Iiocation:  Prairie  BlnfC  Aim 

?  TrooBt.    (1840.) 

Fifth  Geol.  Sep.,  Tenneaaee,  p.  86.    Nashville, 

1840.    G.  Trooit 
Formation:  Cretaceona. 
Iiocation:  Near  Pnrdj,  HcNairy  conntj,  Tennee- 


Dentalioa  (d'Orb.)  Gabb.    (1860.) 

Joor.  Acad.  Nat  8eL,  Phila.,  vol.  4,  2d  ear.,  1858- 
1860,  p.  402.   FhUa.,  1868-1860.  Wm.  M.  Gabb. 
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(d'Orb.)  Ben88.    (1861.) 

Math.-Natnrw.  CI.  Kaieerl.  Akad.  Wlai.  8lt»- 

vng8b.,1861,Bandzliv,p.834.  Wien,1868.  A. 

S.  Benaa. 

americana  Ehrenber^;.     (1854.) 

lIikrogeologie,Tal88,flg.8.    Lelpiig,  1864.    a 

G.  Ehrenberg. 
Formation:  Gretaoeona. 
Location:  MiMiaaippi  region. 

oolUgata  n.  8.  Reuse.    (1861.) 

lEath.-Natorw.  CL  KaleerL  Akad.  Wiai.  fllts- 
nngab.,  1861,  Band  zU  v,  pp.  884,  836,  Tal  vil» 
flg.  4.    Wien.1868.    A.  I.  Beoai. 

ooofluena  n.  •.  Reaee.    (186L.) 

]fath..Natonr.  CL  Saiaerl.  Akad.  Wlm.  Slts- 
nngab.,  1861,  Band^zliv,  p.  336^  T^  vil,  flg.  6. 
Wien,  1868.    A.  B.  Beoib 

Formation:  Cretaceona. 

Location:  New  JerNy. 

pnlohra  n.  8.  Gabb.  (1860.) 

Jonr.  Acad.  Nat  Sci.,  Phila.,  vol.  4,  2d  ear., 

1868-1860,    pp.   408,403,   pi.    68,    flga.   40,41. 

Phila.,  1868-186a    Wm.  M.  Gabb. 
Formation:  Cretaceona. 
Location:  Near  Mnllica  Hill,  N.  J. 

Dentalium  [Linn.]  Conrad.    (1863.) 

Jonr.  Acad.  Nat  ScL,  Phila.,  vol.  8, 2d  aer.,  1860- 
1864,  p.  276.    Phila.,  1860-1864.    T.  A.  Conrad. 

oooperi  n.  8.  Qabb.    (1864.) 

GeoL  8nr.  Oal.,  Paleont,  voL  1,  p.  130,  pi.  81,  flg. 

100.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceona. 
Location:  San  Diego,  Martines,  near  Fort  Tc^on; 

Cnrry*!,  aonth  of  Bhmnt  Diablo,  and  in  the  8I»> 

kiyon  monntalna^  OUifomia. 

cooper!  (Gabbt)  White.    (1889.) 

BnU.  U.S.  GeoLSnr.,No.61,p.44.  Waih.,1888. 

C.  A.  White. 
Formation:  (^taceona. 
Location:  Snda  ialand. 

felcatnm  n.  •.  Conrad.    (1869.) 

Am.  Jonr.  Conch.,  vol.  6,  Phila.,  1869-1870,  ppb 
44,46,  pL  1,  flga.  12-16.  Phila.,  187a  Z.  A. 
Conrad. 

Formation:  dretaoeooa. 

Location:  Croaawicka.  N.  J. 

fragHia  n.  8.  M.  &  H.    1866. 

Proa  Acad.  Nat  Sci.,  Phila.,  for  1866^  p.  69.  Phila., 

1867.    Meek  A  Hayden. 
Formation:  Cretaoeoas. 
Location:  Tellowetone  river,  one  hundred  and 

fifty  milea  above  month,  Nebraska  [Montana.] 

graolle  (H.  A,  M.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  266,  267, 
pi.  18.  fig.  13a-d.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Tellowstone  Biver  [Montana.] 

graclle  (H.  &  M.)  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  184.     Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceona. 
Location:  Month  of  St  Yrains  creek  and  in  the 

valley  of  the  Cache  1^  la  Pondre^  Colorado. 
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Dentallum — Continned. 

gracUe  (H.  <&  M.)  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  8.  G«ol.  and  G«ogr.  Bar. 

Terr.,  p.  197.    Waali.,  1879.    0.  A.  White. 
Formation:  Gretaceona. 
Location:  Bear  creek,  near  Horri«on,  Golo. 

graoUe  (H.  &,  H.)  Whitfield.  (1880.) 

Bep.  Geol.  Black  Hills  of  Dakota,  pp.  438,  4S9,  pL 
12,  fig.  88.    Wash.,  1880.    B.  P.  Whitfield. 

Fonnatlon:  Gretaceona. 

Location:  On  the  Cheyenne  riTer  near  Bapid 
creek.  Black  Hilla. 

- —  gracilis  n.  8.  H.  A,  M.    (1854.) 

Mem.  Am.  Acad.  Arte'and  Sd.,  vol.  6,  n.  a,  p.  898, 

pi.  8,  fige.  II11-0;    Oambridge  and  Boston,  18S6. 

Hall  db  Meek. 
Formation:  Cretaoeoni. 
Location:  Sage  creek  [Wyoming.] 

komookaanfle    [nanaimoenaiJi'J 

Meek.    (1876.) 
BnlL  U.  8.  Oeol.  and  Oeogr.  Snr.  Terr.,  vol.  2,  No. 

4,  p.  884.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Gretaceona. 
Location:  Nanaimo  ?  YancouTer*!  iiland. 

—  nanaimoenae    (Meek)    Whiteaves. 
1879. 

Oeol.  Sor.  Oan.,  Mea.  Foa.,  toI.  1,  pt  2,  pp.  188, 

184,pL16,flgi.9,  9»-».    Montreal,  1879.    J.  F. 

Whiteavee. 
Formation:  Gretaceoni. 
Location:  Denman  ialand,  lonthweat  side;  two 

mileaand  a  quarter  up  the  Nanaimo  river,  Tan- 

oonver  ialand;  Sncia  island. 

^—  nanaimoenaia  n.  8.  Meek.    (1858.) 

Tians.  Albany  Inst.,  toI.  4^  pp.  44,  46.    Albany, 

1858-1884.    F.  B.Meek. 
Formation:  Cretaceous. 
Location:  Nanaimo,  YancouTer^s  idand. 

—  pauperotdum  n.  b.  M.  dt  H.    (1860.) 

Proc  Acad.  Nat.  Sci.,  Phila.,  for  I860,  p.  178. 

PhiU.,  1861.    MeekftHayden. 
Formation:  Cretaceous. 
Location:  Moreau  river,  Nebraska  [8.  Dakota.] 

polygonmn  (Reuss)  Credner.  ( 1870. ) 

Zeltsch.  Dentsch.  GeoL  Ges.,  Band  22,  p.  2S8.  Bo^ 

lin,  1870.    H.  Credner. 
Formation:  Cretaceoua. 
Location:  Haddonfleld,  N.  J. 

-i^  ripleyanmn  n.  b.  Gabb.    (1860.) 

Joar.  Acad.  Nat.  8cL,  Phila.,  vol.  4,  2d8er.,  1858- 
1860,  p.  398,  pL  68,  fig.  17  [pi.  69,  fig.  48]. 
Phila.,  1858-1860.    Wm.  M.  Qabb. 

Formation:  Oretaceoos. 

Location:  XufiMila,  Ala. 

•*—  Btraxninetim  n.  a.  Gabb.    (1864.) 

OeoL  8nr.  Cal.,  Paleont,  vol.  1,  pp.  139, 140,  pi.  21, 
fig.  101.    Phila.,  1864.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Northeast  of  Martinez,  San  Diego; 
Cony's,  south  of  Mount  Diablo,  California. 


DentaUum — Continued. 

aubaronattun  n.  a.  Conrad.    (1853.) 

Jour.  Acad.  Nat  8cl.,  Phila.,  voL  2,  2dser.,  1850- 
1854,  p.  276,  pi.  24,  fig.  13.  Phila.,  1850-1854. 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  New  Egypt,  N.  J. 

?  aabquadratum  n.  a.  Meek.  (1860.) 

Proc  Acad.  Nat  8cL,  Phila.,  for  1880^  p.  81L 

Phila.,  1861.    F.  B.  Meek. 
Formation:  Jurassic 
Location:  Bed  Buttes,  on  the  North  Platte,  lat 

420  6(/  north,  long.  lOO^  40^  west 

?  Bubqnadrattun  (Meek)  M.  A  H. 

(1865.) 

Paleont, Upper  Missouri,  Smithson.  Oont  KnowL, 
voL  14,  No.  172,  p.  Ill,  fig.  1,  text  Wash., 
1865.    MeekAHayden. 

Formation:  Jurassic. 

Location:  North  Platte  river,  at  the  Bad  Bnttei^ 
lat  420  SO'  N.,  long.  1060  40' W. 

— ^  ?  aabquadrattun  Meek.    (1876.) 

Bep.  Bxp.  Great  Basin  Terr.  Utah,  p.  857,  pt  8, 
figB.laHi.    Wash.,  1876.    F.B.Me«k. 

Formation:  Jurassic 

Location:  On  the  North  Platte,  at  Bed  Buttes, 
Ut  420  SO'  north,  long.  106P  40'  west 

(Ditmpa?)  pnaJUqm  n.  a.  Qabb. 

(1864.) 
GeoL  Bur.  Oal.,  Paleont,  voL  1,  p.  139,  pL  21,  fig. 

99.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 

Location:  Northeast  of  Martinea,  Aliaos  creek, 
near  Fort  Tejon;  Tnioan  8prings,  CaL 

[LinD.]Say.    (1820.) 

Am.  Jour.  8ci.,  1st  ser.,  voL  2,  p.  44.    New  Ha- 

ven,  1820.    Thomas  Say. 
Formation:  [Cretaceous.] 
Location:  Near  Mullica  Hill,  N.  J. 

Morton.    (1830.) 

Am.  Jour.  8ci.,  1st  ser.,  voL  17,  p.  281.     New 

Haven,  1830.    8.  G.  Morton. 
Formation:  Ferruginous  sand  [Cretaoaona]. 
Location:  Mullica  Hill,  N.  J. 

ap.  nndet.  Trooat.    (1840.) 

Fifth  GeoL  Bep.  Tennessee,  p.  56.    Nashville, 

1840.    G.  Troost 
Formation:  Cretaceous. 
Location:  Near  Purdy,  McNairy  county,  Tsnnes- 

BOO* 

Deamatocium  n.  g.  Gabb.    (1860.) 

Proc  Acad.  Nat  8ci.,  Phila.,  for  1860,  p.  618. 
Phila.,  1861.    Wm.  M.  Gabb. 

txilobatum  n.  a.  Gabb.    (1860.) 

Proc  Acad.  Nat  ScL,  Phila.,  for  1860,  p.  SIS. 

Phila.,  1861.    Wm.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Near  MulUca  Hill,  N.  J. 
(See  pi.  69,  figs.  39,  89a,  Jour.  Acad.  Nat  ScL, 

Phila.,  VOL  4,  2d  ser.) 
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Diadema  texannin  n.  b.  Roemer.   (1849.) 

TexM,  pp.  888,  S93.    Bonn,  1849.    V.  Bo«mer. 
Foimation:  CreUc«oiis. 

Location:  Frederlcksbarg  and  San  Saba  riT«r, 
Texas. 

•^  tazannm  Roemer.    (1852.) 

Kreide.  ▼<m  Texas,  p.  83,  Taf.  10,  flga^  6a-e.    Bonn, 

1852.    T.  Boemer. 
Fonnatlon:  Gntaceoiu. 
Location:  IVedoriekBbarg  and  San  Saba  valley, 

Texas. 

-^  sp.  nndet.  Roemer.    (1852.) 

Kreide.    Ton   Texas,  p.   84.     Bonn,     1852.     F. 

Boemer. 
Fonnation:  Gretaceoos. 
Location:  Ford  of  the  Goadalnpe,  Kew  Brannfels, 

Tex. 

Dianchora  (Sow.)  Whitfield.    (1885.) 

Hon.  U.  8.  GeoL  Snr.,  vol.  9,  pp.  58, 59.  Wssh., 
1885.    B.  P.  Whitfield. 

—  echinata  (Mort. )  Whitfield.    (1885. ) 

Hon.  U.  8.  OeoL  Snr.,  vol.  9,  pp.  59,  00,  pi.  10, 
figs.  3-8.    Wash.,  1885.    B.  P.  Whitfield. 

Formation:  Gretaceoos. 

Location:  Holmdel,  Freehold,  and  on  Bfr.  Wood- 
ward's Csim,  Monmonth  county.  New  Jersey. 

IMastopora  G.  A  H.    (1862.) 

Jour.  Acad.  Nat  flci.,  Phil.,  vol.  5,  9d  ser.,  1802- 
1863,  p.  171.    Phila.,  1862-1808.    OabbdbHom. 

—  lineata  n.  8.  Q.  &  H.    (1862.) 

Joor.  Acad.  Nat  8cL,  Phila.,  vol.  6,  2d  ser.,  1882- 
1863,  p.  172  [pL  21],  fig.  82.  Phila.,  1862-1863. 
Qabb  A  Horn. 

Formation:  Oretaoeons. 

Location:  Timber  creek  and  Hullica  HUl,  N.  J. 

Oiceras  (Lam. )  Whitfield.    ( 1885. ) 

Hon.  U.  8.  GeoL  Snr.,  vol.  9,  p.  131.  Wash., 
1885.    B.  P.  Whitfield. 

—  dactyloidea  n.  8.  Whitfield.   (1885. ) 

Mod.  U.S.  Oeol.  8ar.,voL9,p.lBl,  pi.  18, figs. 26, 
S7.    Wash.,  1885.    B.  P.  Whitfield. 

Tonaation:  Gretaceoos. 

liocation:  Bm«re*s  pits  near  Walnford,  on  Gross- 
wicks  creek.  Monmeuth  coanty.  New  Jors^. 

— 8p.  nndet.  Roemer.    (1849.) 

Texaa,  p.  404.    Bonn,  1848.    F.  Boemtr. 

Tormation:  (hretaoeons. 

Location:  Slope  of  plateau  near  New  Brannfels, 

Tex. 

— 8p.  nndet.  Roemer.    ( 1852. ) 

Knf  de.  von  Texas,  p.  63.    Bonn,  1852.  F.  Boemtr. 
Formation:  Gretaceoos. 

Location:  Slope  of  the  platean,  near  Hew  Brann- 
fels, Tex. 

I^hnoiphina    aajdpara  Ehrenberg. 

(W54.) 
lII]Erogeologle,Taf.82,fig.f7.    Leiptig,  1864.    a 

O.Bhrenberg. 
Tonnation:  Gretaceoos. 
Looation:  Misslsrippi  rsgioa. 


Dione  (Gray)  Gabb.    (1860.) 

Jour.  Acad.  Nat.  8cL,  Fhila.,vol.4,  2d  ser.,  1858- 
1860,  p.  302.    Phila..  1868-1860.    Wm.M.Gabb. 

(anbgen.  Gray)  Meek.    (1876.) 

Bep.  U.  8.  Oeol.  Snr.  Terr.,  voL  9,  p.  178L  Wash., 
1876.    F.B.Meek. 

delawarenala  n.  s.  Gabb.    (1860.) 

Jonr.  Acad.  Nat.  Set,  Phila.,  vol.  4, 2d  ser.,  1858- 
1860,  p.  302,  pi.  48,  fig.  19  [18].  Phila.,  1858-1860. 
Wm.  M.  Gabb. 

Formation:  Gretaceoos. 

Location:  Delaware  and  Ghesapeake  canal  and 
New  Jeney. 

Diplooonoha  n.  g.  Conrad.    (1875.) 

Bep.  Oeol.  Snr.  N.  Garolina,  vol.  L  Baleigh,  1876. 
W.  G.  KeiT.,  App.  A,  p.  12.    T.  A.  Gonrsd. 

oretaoea  n.  8.  Conrad.    (1875.) 

Bep.'  Geol.  Snr.  N.  Garolina,  vol.  L    Balei^ 

1875,  W.  G.  Kerr.,  App.  A,  p.  12,  pL  2,  fig.  26.    T. 
A.Gonrad. 

Formation:  Gretaceoos. 

Location:  Snow  Hill,  Greene  county.  North  Garo- 
lina. 

Diplodon  (snbgen.  Spix.)  Meek. 

(1876.) 
Bep.  U.  8.  GeoL  Snr.  Terr.,  toL  9,  p.  514.  Wash., 

1876.  F.  B.Meek. 

Dlplopodia   malboBl   (Detor)  Cottean. 
(1890.) 

BuU.  Soc.  Qhol.,  France,  3d  ser.,  voL  18,  p.  294. 

Paris,  1890.  Gotteau. 
Formation:  Gretaceoos. 
Location:  Valley  of  Ariveohi,  Sonora,  Mexico. 

DlploBohiza  n.  g.  Conrad.    (1866.) 

Am.  Jour.  Gonoh.,  voL  2,  p.  77.  Phila.,  1866.  T. 
A.  Gonrad. 

oretacea  n.  8.  Conrad.    (1866.) 

Am.  Jour.  Gonch.,  vol.  2,  p.  77,  pL  9,  figs.  2,  8. 

Phila.,  1866.    T.  A.  Goarad. 
Formation:  Gretaceons. 
Location:  Alabama. 

oretacea  (Con.)  Whitfield.    (1885.) 

Hon.  U.  8.  GeoL  Sor.,  vol.  9,  pp.  43,  44,  pL  ^ 

figs.  4-8.    Wash.,  1885.    B.  P.  Whitfield. 
Fonnation:  Gretaceoos. 
Location:  Upper  Freehold,  N.  J. 

Dlptychoceraa  n.  g.  Gabb.    (1869.) 

OeoLSur.  Gal.,  Paleont,  vol.  2,  p.  143.  PhUa., 
1869.    W.  M.Gabb. 

l8Bvia  n.  8.  Gabb.    (1869.) 

Geol.  Snr.  Gal.,  Paleont., vol.  2,  pp.  144, 146,  pl.26^ 
figs21a-».    Phila.,  1869.    W.  M.  Gabb. 

Formation:  Gretaceons. 

Location:  Gottonwood  creek,  Shasta  county,  Qall- 
fomla. 

Diaoina  (Lam.)  Meek.    (1877.) 

Bep.  Geol.  ExpL  Fortieth  Parallel,  voL  4,  pt  1, 
p.  99.    Wash.,  1877.    F.  B.  Meek. 
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plleoluB  n.  8.   Whiteayes.    (1889.) 

G«oL  and  Nat  Hift  Bar.  Oan.,  Oont  Can.  Pal- 

eont,Tol.  l,pi.  2,  p,l69^  pL  21,  flci.  8,8a.  Mont- 

z«al,  18S9.    J.  F.  WhiteaTea. 
Formation:  Gretacaow. 
Location:   Bink  Bapid,  on  the  Lewes  rlTer,  a 

tribntoryof  the  Tokoo,  lat  tSP  20/  long.  ISO^ 

a(K,  NorthweeC  Territory. 

semipollta  n.  b.  Whiteayes.  (1884.) 

Oeol.  and  Hat  Hlet.  8nr.  Oan.,  Hee.  Foa.,  yoL  1, 
pt  8,  pp.  862-3M,  pi.  88,  flgp.  9,  9a.  Montreal, 
1884.    J.  F.  WhlteaveiL 

Formation:  Oretaceons. 

Location:  South  ride  of  Hand  lelaod. 

vancoaverenais  n.  s.  Whiteaves. 

(1879.) 
Geol.  Bar.  Oan.,  MeiL  Voa.,  toI.  1,  pt.  S,  p.  I7Y, 
pL  90.  fig.  8.    Montreal,  1879.    J.  F.  Whit- 


Formation:  Oretaceooi. 

Location:  Bontheaet  of  Oangee  harbor,  on  flail 
Spring  or  Admiralty  ialand. 

8p.  ondet.  Meek.    (1877.) 

Bep.  Oeol.  Bxpl.  Fortieth  Parallel,  toL  4,  pt  1, 

pp.  99, 10(V  pl.  10,  fige.  3,  8a.    Waah.,  1877.    F. 

B.  Meek. 
Formation:  Trlaeele. 
Location:  Weber  cafion,  Waeateh  range. 

Dlaoitaa  (Bubgen.  De  Haan. )  Meek.(1876. ) 

Bep.  U.  Sb  Geol.  Snr.  Terr.,  vol.  9,  p.  491.  Waeh., 
1878.    F.  B.  Meek. 

Dlfloohelix  (Dunker)  Qabb.    (1864.) 

GeoL  Bar.  Oal.,  Paleont,  toI.  1,  p.  119.  Phila., 
1884.    W.  M.  Qabb. 

laana  n.  b.  Gkbb.    (1864.) 

Oeol.  Snr.  Oal.,  Paleont.,  vol.  1,  pp.  119^  120,  pl. 

20,  fig.  76.    Phila.,  1864.    W.  M.  Oebb. 
Formation:  Cretacecni. 
Location:  Texas  Flat,  Placer  oonntj,  Oallfomia. 

Dlaooidea  (Agas.)  Conrad.    (1860.) 

Jour.  Acad.  Nat  ScL,  Phila.,  toL  8,  2d8er.,  1860- 
1864,  p.  40.    Phila.,  1860-1864.    T.  A.  Oonnd. 

-i^  ocoldentale  n.  b.  Gabb.    (1860.) 

Jonr.  Acad.  Nat  Sd.,  Phlla.,  vol.  4,  2d  ler.,  1868- 
1880,  p.  898,  pl.  88,  fige.  42-44.  Phila.,  1868- 
1880.    Wm.M.  Oabb. 

Formation:  Cretaceooe. 

Location:  Oregon. 

ooddentaUa  (}abb.    (1876.) 

Proc  Aead.  Nat  Bel.,  Phila.,  for  1878^  pp.  8B3, 

324.    Phila.,  1876.    Wm.  M.  Oabb. 
Formation:  Oretaceona. 
Location:  Oregon  7    Or  may  be  ftom  Pern. 

DiBCorbina  globtilaxlB  (d'Orb.)  Dawson. 
(1874.) 

Canadian  Natnrallit,To].7  n.  ear.,  p.  266,  flg.  l,e, 
p.  253.    Montreal,  1876.    O.  M.  Dawion. 

Formation:  Cretaceone. 

Location:  About  twenty  milee  north  of  the  forty- 
ninth  parallel,  on  the  eecarpment  called  Pem- 
bina mountain.  Manitoba. 


Diflooaoaphitea  n.  snbgen.  Meek.  (1870.) 

Proo.  Am.  PhUcc  Boo.,  vol.  11, 1888-1870,  p.  4891 
Fhila.,1871.    F.B.  Meek. 

Dltazla  oompreaaa  ((Soldf.)    Credner. 
(1870.) 
Zeitech.Deatach.Oeol.  Oct.,  Band  22,  p.  220.   Bei^ 

lin,  1870.    H.Oredner. 
Formation:  Oretaceone. 
Location:  Timber  creek,  New  Jereey. 

Donax  (Linn.)  Qabb.    (1869.) 

OeoL  Bur.  Gal.,  Paleont,  toI.  2,  p.  1881  Phlla^ 
1889.    W.M.Oabb. 

fbrdil  n.  8.  Conrad.    (1869.) 

Am.  Jour.  Oonoh.,  toL  6,  Phila.,  1869-1870,  p. ]ll% 

pL  9,  fig.  26.    Phlla.,  1870.    T.A.Connd. 
Formation:  Oretaceooi. 
Location:  Haddonfleld,  N.J. 

fordll  (Con. )  Whitfield.    (1885.) 

Mon.  U.  &  OeoL  Bur.,  toL  9,  pp.  171,  Vt%  pL  21^ 

flg.  L    Wash.,  1886.    B.  P.  Whitfield. 
Formation:  Oretaceooe. 
Location:  Haddonfleld,  N.J. 

latna  n.  b.  Qabb.    (1869.) 

OeoL  Bur.  Oal.,  Pftleont,  toL  2,  pp.  183, 184,  pL  81^ 
flg.  76.    Phlla.,  1869.    W.lLOabb. 

Formation:  Gretaceoui. 

Location:  Ten  milee  west  of  Oriewold*e,  rnithittft 
of  the  Sheep  Well,  on  the  road  ttom  Ban  Jaaa  to 
New  Idria,  Oal. 

Doainia  (Soopoli)  Coniad.    (1868.) 

Jour.  Acad.  Nat  Bd.,  Phila.,  toL  8,  2d  eer.,  1866- 
1868,  p.  826.    Phila.,  1866-1868.    T.A.a»nrad. 

alta  n.  a.  Conrad.    (1855.) 

Bep.  Ezpl.  and  Bur.  B.  B.  B.  Mlm.  rlTer  to  Padfle 
Ocean.  App.  Prelim.  OeoL  Bep.  of  W.  P.  Blake. 
Fnl.,  p.  9.    Wash.,  1866.    T.  A.  Oonnd. 

Formation:  Eocene  [Oretaceons]. 

Location:  Oaf&ada  de  las  Uvas. 

alta  Conrad.    ( 1856. ) 

Bep.  Krpl.  and  Bar.  B.  B.  B.  Mia.  itvar  to  Pidfle 
Ooean,  toU  6,  App.,  p.  890,  pL  2,  flg.  2.  Wash., 
1856.    T.A.Oonred. 

Formation:  Eocene  [Gretaoeoua]. 

Location:  Oafiada  de  las  Utas. 

denaata  n.  b.  Conrad.    (1868.) 

Jour.  Acad.  Nat  Bci.,  Phila.,  toL  8,  2d  eer.,  1868- 
1868,  p.  826^  pL  84,  flg.  18.  Phlla.,  1866-1868. 
T.  A.  Oonrad. 

Formation:  Oretaeeous. 

Location:  Owl  creek,  three  milee  north  of  the 
town  of  Blpley,  Miss. 

depreaaa  n.  b.  Conrad.    (1860.) 

Jour.  Aced.  Nat  Bel.,  PhUa.,  toL  4,  2d  sar.,  1868- 
1860,  p.  278,  pL  46,  flg.  8.  Fhila.,  1868-18801 
T.  A.  Oonrad. 

Fonnatlon:  Cretaceous. 

Location:  Eufanla,  Ala. 

elevata  n.  b.  Qabb.    (1864.) 

Oeol.  Bur.  Oal.,  Paleont,  toL  1,  p.  187,  pL  8(\  fl» 

252.    Phila.,  1864.    W.  M.  Oabb. 
Formation:  Oretaceons. 
Location:  Near  Fort  T^on,  OaL 
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Dofli]iia--ContiDaed. 

?  ereota  n.  8.  Whitfield.    (188g.) 

Hon.  U.  &  GeoL  Bar.,  toL  9,  pp.  162,  163,  pi.  18, 
figi.  17-20.    Waah.,  1885.    B.  P.  Whitflttld. 

Formatioii:  Cretaoeoua. 

Location:  Upper  freehold  and  near  Mamhall" 
Tille,  N.  J. 

gabbi  n.  s.  Whitfield.    (1885.) 

Hon.  U.  S.  Oeol.  Snr.,  voU  9,  pp.  161,  162,  pi. 

22,flg8.  4,6.    Waah.,  1885.    B.  P.  Whitfield. 
Formation:  Cretaceoua. 
Location:  Burlington  and  Freehold,  N.  J. 

—  gyrata  n.  a.  Gabb.    (1864.) 

GeoL  Sot.  Gal.,  Paleont.,  voL  1,  p.  168,  pL  23, 
fig.  148w    Phila.,  1864.    W.  M.  Gabb. 

Formation:  Cretaceoua. 

Location:  Harah^a;  aontheaat  of  Mount  Diablo; 
Kartines;  near  San  IHego;  near  the  month  of 
the  GaAada  de  las  U«aa;  at  Aliaoa  creak,  OaU- 
fomia. 

—  synta  (Gabb.)  Whiteavea.    (1879.) 

GeoL  Bur.  Gan.,  Hea.  Fooa.,  toL  1,  pt  ^  p.  161. 

Montreal,  18T9.    J.  F.  Whiteavea. 
Formation:  Cretaceoua. 
Location:  Sncia  ialanda. 

—  haddonfieldenaia  n.  s.  Lea.   (1861.) 

Proc  Aoad.  Hat  Sd.,  Phila.,  for  1861,  p.  149. 

Phila.,  1862.    laaacLea. 
Formation:  Cretaceoua. 
Location:  Haddonfleld,  N.  ^ 

-—  inflata  n.  a.  Gabb.    (1864.) 

GeoL  Bur.  GaL,  Paleont,  vol.  1,  p.  168,  pL  23,  fig. 

149.    Phila.,  1864.    W.  M.Gabb. 
Fonnation:  Cretaceoua. 
Location:  Gbloo  creek,  Butte  county,  California. 

— jnraasica  n.  a.  Whitfield.    (1877.) 

0.8.  Geogr.  and  GeoL  8ur.,  Bocky  Mt.  region; 

PTBlim.  Bep.,  Paleont., Black  Hilla,  pp.23,  24. 

Waah.,  1877.    B.  P.  Whitfield. 
Fonnation:  Juraaaic 
Location:  Two  miles  south  of  Belle  Fourche;  and 

ilao  on  the  east  side  of  Spearfiah  creek,  near 

Jimction  with  the  Bedwaier,  northeast  of  Crow 

peak.  Black  hilla,  [8.]  Dakota. 

— jnraaaloa  Whitfield.    ( 1880. ) 

Bep.  Geol.  Black  Hills  of  DakoU,  p.  373.  pi.  5,  figs. 

21-21.    Wash.,  1880.    B.  P.  Whitfield. 
Totmation:  Jurassic. 
Location:  East  of  Belle  Fourche;  and  alao  on 

U»  east  aide  of  Spearfiah  creek,  near  Junction 

with  the  Bedwater,  Black  hilla. 

—  miflfloiuiaiia  ?  (Morton)  Whitfield. 
(1880.) 

Sep.  G«oL  Black  Hnia  of  Dakota,  pp.  416,  417,  pL 
11,  figs.  26, 26.    Waah.,  1880.    B.  P.  Whitfield. 

FonnatiiMi:  Cretaceous. 

Location:  On  the  Chejenne  river,  ten  or  fifteen 
miles  west  of  the  mouth  of  Beaver  creek.  Black 
hills. 

— -  obliqnata  n.  b.  Conrad.    ( 1860. ) 

ioQr.Acad.KatScL,  Phila.,  vol  4,  2d  ser.,1858- 
1860,  p.  278,  pL  46,  fig.  2.  Phila.,  1858-1860.  T. 
A.  Conrad. 

Formation:  Cretaceoua. 

Location  Tippah  county,  Mississippi. 


Doainia— Continued. 

pertenuia  n.  s.  Gabb.    (1864.) 

Geol.  Sur.,  GaL,  Paleont.,  vol.  1,  pp.  167, 168,  pL 
80,  fig.  263.    Phila.,1864.    W.  M.  Gabb. 

Formation:  CretaceouaL 

Location:  North  aide  of  Biakijou  mountaina,  in 
aouthem  Oregon. 

?  tenuia  n.  8.  Meek.    (1861.) 

Proc.  Acad.  Nat.  ScL,  Phila.,  for  1861,  p.  316. 

Phila.,  1862.    F.B.Meek. 
Formation:  Cretaceoua. 
Location:  Nanaimo,  Vancouver  ialand. 

tennia  ?  (Meek)  Whiteaves.    (1874. ) 

GeoL  Bur.  Can.,  Bep.  Prog,  for  1873-1874,  p.  264, 
pL  — ,  fig.  6.  Montreal,  1874.   J.  F.  Whiteavea. 
Ibrmation:  Cretaceous. 
Location:  Protection  ialaad. 

Conrad.    (1875.) 

Bep.  GeoL  Sur.  K.  Carolina,  voL  1.  Baleigh, 
1876.  W.  C.  Kerr.  App.  A,  p.  8.  T.  A.  Con- 
rad. 

Formation:  Cretaceoua. 

Location:  Snow  Hill,  Greene  oountj,  N.  C. 

Doainiopaia  ?  (snbgen.  Conrad)  Meek. 
(1876.) 

Bep.  U.  8.  GeoL  Sur.  Terr.,  voL  8^  p.  179.  Wash., 
1876.    F.  B.Meek. 

Dreiaaena(VanBeneden)  Conrad.  (1858.) 

Jour.  Acad.  Nat.  ScL,  Phila.,  vol.  3, 2d  ser.,  1866- 
1858,  p.  328.    Phila.,  1866-1858.    T.  A.  Conrad. 

tippana  n.  8.  Conrad.    (1858.) 

Jour.  Acad.  Nat.  ScL,  Phila.,  vol.  3,  2d  ser.,  1855- 
1868,  p.  328,  pL  34,  fig.  14.  Phlla.,  1866-1868. 
T.  A.  Conrad. 

Formation:  Cretaceoua. 

Location:  Owl  creek,  three  milea  north  tA  the 
town  of  Bipley,  Miaa. 

Drepanocheilua  n.  snbgen.  Meek.  ( 1864. ) 

Check  List  Invert  Foas.  N.  Am.,  Cat.  and  Jour. 
Smlthaon.  Miac.  ColL,  voL  7,  No.  177,  p.  36. 
Wash.,  1864.    F.  B.  Meek. 

DropanoohlluB  snbgen.  Meek.    (1876.) 

Bep.  U.  S.  GeoL  Sur.  Terr.,  voL  8,  p.  324.  Waah., 
1876.    F.  B.  Meek. 

DxlUia  (Gray)  Conrad.    (1858.) 

Jour.  Acad.  Nat  ScL,  Phila.,  voL  3,  2d  ser.,  1866- 
1868,  p.  331.    Phila.,  1855- 1668.    T.  A.  Conrad. 

?  diatana.  n.  s.  Conrad.    (1860.) 

Jour.  Acad.  Nat  Sd.,  Phila.,  vol.  4,  2d  ser.,  1868- 
1860,  p.  286,  pL  46,  fig.  49.  Phila.,  1868-1860. 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Eufaula,  Ala. 

e;eorglana  n.  a.  Gabb.    (1876.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1876,  pp.  280, 28L 

Phila.,  1876.    Wm.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Pataula  creek,  Claj  conntj,  Oa. 

novemcoatata  n.  s.  Conrad.   (1858.) 

Jour.  Acad.  Nat  ScL,  Phila.,  vol.  3,  2d  ser.,  1866- 
1868,  p.  231,  pi.  36,  fig.  13.  Phila.,  1866-1868. 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location :  Owl  creek,  3  milea  north  of  the  town  of 
Bipley, 


118 


NORTH  AMERICAN  MESOZOIC  INVERTEBRATA. 


[>ULL.1(& 
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?  tippana  n.  s.  Conrad.    (1858.) 

Joar.  Acad.  Nat  Sci.,  Phila.,  vol.  3,2dMr.,l865- 
1868,  p.  381,  pi.  36,  fig.  6.  PUla.,  1866-1868. 
T.  A.  Conrad. 

Formation:  Gretaceona. 

Location:  Owl  creek,  3  miles  north  of  Uie  town  of 
Bipley,  Hin. 

Dysnomya  (sabgen.  Ag.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  p.  614.  Wash., 
1878.    F.  B.  Meek. 

Eohinua  (Lam.)  Mortou.    (1830.) 

Am.  Jour.  8ci.,  Ist  aer.,  toI.  17,  p.  287.  New 
HaTen,  1830.    S.  O.  Morton. 

— -  luitilatUB  n.  8.  Morton.    (1833.) 

Am  Jour.  8cl.,  Ist  aer.,  vol.  24,  p.  131,  pi.  10,  flg. 

7.    New  HaTen,  1833.    8.  G.  Morton. 
Formation:  Cretaceoas  [Tertiary]. 
Location:  South  Carolina. 

infdlatna  Morton.    ( 1834. ) 

Synop.  Org.  Rem.  Cret.  Gr.  U.  8.,  p.  76,  pi.  10,  flg. 

7.  Fhila.,  1834.  S.  G.  Morton. 
Formation:  Cretaceons  [Tertiary]. 
Location:  8oath  Carolina. 

gp.  nndet.  Morton.    (1830.) 

Am.  Jonr.  8ci.,  Ist  ser.,  toI.17,  p.  287.    New 

HaTen,  1830.    8.  G.  Morton. 
Formation:  Cretaceous. 
Location:  United  States. 

BdinoDdia(DeKoninck)H.  <&W.  (1877.) 

Bep.  Geol.  SzpL  Fortieth  Parallel,  toI.  4,  pt  2,  p. 
283.    Wash.,  1877.    Hall  A  Whitfield. 

myxlna  n.  s.  H.  &,  W.    (1877.) 

Bep.  Geol.  Ezpl.  Fortieth  Parallel,  toI.  4,  pt  2.  p. 
283,p1«e,flg.l9.  Wash.,  1877.  Hall  A  Whitfield. 
Formation:  Triasaic. 
Location:  Dun  glen,  Pah-Ute  range,  Nst. 

Bgeta  (subgen.    H.  &,  A.  Ad.)   Meek. 
(1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  p.  167.  Wash., 
1878.    F.  B.  Meek. 

Eleotroma  (Stoliczka)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  8ur.  Terr.,  vol.  9,  p.  29.  Wash., 
1876.    F.B.Meek. 

EllipBOsmilla  (subgen.  d'Orb.)  Gabb. 

(1864.) 
Geol.  8nr.  Gal.,  Pftleont,  toI.  1,  p.  208.    Phila., 
1864.    W.  M.  Gabh. 

Bmarginula  (Lam.)  Gabb.    (1864.) 

Geol.  8ur.  Oal.  Paleont.,  toL  1,  p.  140.  Phila., 
1864.    W.M.Gabb. 

radlata  n.  a.  Gabb.    (1864.) 

Geol.  8ur.  Cal.  Paleont,  toL  1,  p.  140,  pL  21, 

figs.  102, 102a.    Phila.,  1864.    W.M.Gabb. 
Formation:  Cretaceous. 
Location:  Texss  flat.  Placer  county,  Cal. 

Bmbudo  sp.  nndet.  Ramirez.    (1880.) 

An.  Min.  Fomento  Bep.  Max.,  Tomo  3,  p.  667, 

Lam.  1,  flg.  12.    Mexico,  1880.    S.Bamire2. 
Formation:  Cretaceous. 
Location:  Sierra  Mojada,  Mexico. 


EnaUaater  d'Orb.     ( 1853. ) 

Paleont.  Francaiae,  Echinoides  Irregulien,  Terr. 
Cret  t.  Sixleme,  pp.  181-188.  Ptaia,  186»-186aL 
A.  d*Orblgny. 

(d'Orb. )  Desor.    ( 1858. ) 

Synop.  Echiuidea  Foss.,  p.  367.  Parte  and  Wle^ 
bade,  1858.    E.  Desor. 

mezicanua  n.  a.  Cotteau.    (1890.) 

Bull.  Soc.  Geol.  France,  3d  ser.,  vol.  18,  pp.  296- 

298,  pi.  2.    Paris,  1890.    Cottean. 
Formation:  Cretaceous. 
Location:  Guadalupe,  state  of  Ghihiiahna,  and 

Collma,  Mexico. 

tejcasnua     (Roemer     ap.)     d'Grb. 

(1853.) 

Paleont.  Francaise  Echinoides  IrregoUera,  Terr. 

Cret  t  Sixleme,  pp.  184-186,  pL  860.    Paris, 

1863-1860.    A.d'Orbigny. 
FOTmatiou:  Cretaceous. 
Location:  Frederiduburg,  Tex. 

texauua  (Roemer  ap. )  Deeor.   (1858.) 

Qynop.  fichinides  Foss.,  p.  368.    Paris  and  Wlea- 

bade,  1858.    E.  Deeor. 
Formation  Cretaceoua. 
Location:  Frederickaburg,  Tex. 

Enclimatoceraa  (Hyatt)  White.    (1884.) 

Bull.  U.  S.  GeoL  Sur.,  No.  4,  pp.  16^  17.  Waafa., 
1884.    C.  A.  White. 

(NaatUua)'ul]iohi  White.    (1884.) 

Bull  U.  8.  Geol.  Sur.,  No.  4,  p.  17,  pla.  7-4.    Waah., 

1884.    G.  A.  White. 
Formation:  Cretaceous  [Tertiary]. 
Location:  Near  Little  Bock,  Ark. 

Encrlnitea  and  Bryozoa.    (1854.) 

Bep.  Expl.  and  Sur.  P.  B.  B.,  Miaalaaippl  BiTsr 
to  Paciflc  Ocean,  toL  2;  Bep.  Ezpl.  Forty-fink 
Parallel  N.  Lat,  p.  109,  pL  1,  flg.  12.  Wash.,  IflSCw 
Jamea  Schiel. 

Formation:  Cretaceous. 

Location:  Lidian  creek. 

BndocoBtea  n.  g.    Whitfield.    (1877.) 

n.  8.  Geog.  and  Geol.  Sur.  Bocky  Mt.  Begion, 
Prelim.  Bep.  Paleont.,  Black  Hllla,  pp.  31, 
32.    Wash.,  1877.    B.  P.  Whitfield. 

aulcata  (Roem.)  Whitfield.    (1880.) 

Bep.  Geol.  Black  Hills  of  Dak.,  pp.  404,  408^ 
pL  10,  flg.  6.    Wash.,  1880.    B.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  Loose,  on  the  east  fork  of  Bearer 
creek.  Black  hills. 

typica  n.  a.    Whitfield.    (1877.) 

V.  8.  Geog.  and  Geol.  Sur.  Bocky  Mt.  Begloa 
Prelim.  Bep.  Paleont,  Black  HUls,  pp.  32,  Ss! 
Wash.,  1877.    B.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  Old  Womans  Fork  of  the  Cheyenna 
rirer.  Black  hills,  Dak. 

Whitfield.    (1880.) 

Bep.  Geol.  Black  Hills  of  Dak.,  pp.  403,  404,  pL 
9,  figs.  1-7.    Wash.,  1880.    B.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  Old  Womans  fork  of  the  Cheyenaa 
rlTer,  Black  hills. 


BOTLI.] 


NORTH  AMERICAN  MESOZOIC  INVERTEBRATA. 


119 


ao2. 


ZSndoptygma  n.  g.    Qabb.    (1876.) 

Proc.  Acad.  Nat.  Sci.,  Philo.,  for  1876,  p. 
Phila.,  1878.    Win.  M.  Gabb. 

umbilicata    (Tuomey    sp.)    Gabb. 

(1876.) 

Proa  Acad.  Nat  8cL,  Fhila.,  for  1876,  p.  302, 
pi.  17,  figs.  8  and  9.  Phila.,  1876l  Wm.  M. 
Gabb. 

FormatioD:  Gretaceoiu. 

Location:  MIniiBippi  and  Alabama. 

(==Fholiu  umbilicata  Tnomey.) 

Entails  (Sow.)  Meek.    (1876.) 

Rep.  U.  S.  Geol.  8ur.  Terr.,  rol.  9,  pp.  267,  268. 
Waah.,  1876.    F.  B.  Meek. 

cooper!    (Gabb    ap.)    Whiteaves. 

(1879.) 

0«ol.  Bar.  Can.  Hes.  Foes.,  vol.  1,  pt.  2,  p.  138. 

pL    16,  flga.  10,10a.    Montreal,  1879.    J.   F. 

Whlteavea. 
Formation:  Cretaceona. 
Location:  Northweat  aide  of  Hornby  iiland,  two 

miles  and  a  quarter  up  the  Nanaimo  river,  and 

lower  part  of  the  Trent  river,  Yanconver  !■- 


—  ?paaperoiiIa    (M.    &  H.)    Meek. 

(1876.) 
Bep.  U.  8.  Gaol.  Snr.  Terr.,  vol.  9,  p.  269,  pL  18» 

fl«.  14.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Oretaceoua. 
Location:  Moreau  river. 

— pauperoula  (M.  &  H.)  Whiteaves. 
(1885.) 
GeoL  and  Kat  Hist  Snr.  Can.,  Gont  Ckn.  P»- 

leont,  voL  1,  pt  1,  p.  81.    Montreal,  188&    J. 

F.  Whitaavee. 
Fonnatlon:  Cretaceous. 
Location:  Milk  river,  at  the  month  of  Pa-kow-kl 

coulee^  Canada. 

Bntalaphora  n.  g.  G.  &  H.    (1862.) 

Jour.  Acad.  Nat  8cL,  Phila.,  vol.  6,  2d  ser.,  186»- 
1863,  p.  170.    Phila.,  1862, 1863.    Gabb  A  Horn. 

- —  conradl  n.  6.  G.  A,  H,    (1862.) 

Joar.  Acad.  Nat  8ci.,  Phila.,  vol.  6,  2d  ser.,  1862- 
1863,  p.  170  [pL  21],  fig.  69.  Phila.,  1862-1863. 
Gabb  A  Horn. 

formation:  Cretaceous. 

Location:  Near  MuUica  hill,  H.  J. 

— qnadrangalaiian.8.  G.d^H.  (1862.) 

Joar.  Acad.  Nat  Sci.,  Phil*.,  vol.  5,  2d  ser.,  1862, 
U63,  p.  170^  pi.  Zl,  fig.  68.  Fhila.,  1862, 1863. 
Qabb  A  Horn. 

Vtemation:  Cretaceous. 

Location:  Timber  creek,  and  probably  near  Mnl- 
Uca  hill,  N.  J. 

ButoUom  n.  sabgen.  Meek.     (1865.) 

GeoL  Sur.  GaL  Geol.,  vol.  1,  p.  478.  Phila.,  1866. 
F.  B.  Meek. 

Bpona  (snbgen.    H.  &    A.  Ad.)  Gabb. 
(1869.) 

fled.  Sur.  Cal.  Paleont,  vol.  2,  p.  164.  Phila., 
U69.    W.  M.  Gabb. 


Brlpaohya  n.  g.  Gabb.    (1869.) 

Geol.  Sur.  C*l.  Paleont,  vol.  2,  pp.  148,  149. 
Phila.,  1869.    W.  M.  Gabb. 

hol&naimli  Gabb.    (1869.) 

Geol.  Sur.  Cal.  Paleont,  vol.  2,  p.  149.    Phila., 
1869.    W.  M.Q«bb. 

perforata  Gabb.    (1869.) 

Geol.  Sur.  OaL  Paleont,  vol.  2.  p.  149.    Phila., 

1869.    W.  M.Gabb. 
Formation:  Cretaceous. 
Location:  Cottonwood  creek,  Cat 

—^  ponderoaa  Gabb.    (1869.) 

Geol.  Sur.  Cal.  Paleont,  voL  2,  p.  149.    Phila., 

1869.    W.  M.Gabb. 
Formation:  Cretaceous. 
Location:  Tuscan  or  Lick  springs.  Pence's  ranch, 

Butte  county,  Cal. 

ExlphyJa  D.  g.  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleont,  voL  1,  p.  180.  Phila., 
1864.    W.  M.  Gabb. 

gregaxla  (M.  <&  H. )  Meek.    (1876. ) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  pp.  124-126, 
pi.  17,  figs.  9  a-6,  figs.  6, 7,  p.  124.  Wash.,  1876. 
F.  B.  Meek. 

Formation:  Cretaceous. 

liOcation:  Yellowstone  river,  one  hundred  and 
fifty  miles  above  its  mouth. 

«—  mnbonata  n.  8.  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleont,  vol.  1,  p.  180,  pi.  24,  figs. 

162, 162a.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Cow  creek,  Shasta  county ;  Curry's, 

south  side  of  Mount  Diablo,  Cal. 

umbonata   (Gabb)    Whiteaves. 

(1879.) 

Geol.  Snr.  Can.  Mee.  Foss.,  voL  1,  pt  2,  pp.  161, 
162.    Montreal,  1879.    J.  F.  Whiteavea. 

Formation:  Cretaceous. 

Location:  Nanaimo  river,  two  miles  and  a  qoar- 
tar  up  and  at  the  Sucia  islands. 

Eaotaara  (Lam.)  Morton.    (1829.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  vol.  6,  1st  ser., 
1827-1831,  p.  124.  Phila.,  1827-1831.  S.  G. 
Morton. 

Formation:  Cretaceous. 

Location:  Big  Timber  creek,  Gloucester  county, 
N.J. 

'digitata  n.  8.  Morton.    (1834.) 

Synop.  Org.  Bern.  Cret  Gr.  U.  S.,  p.  79,  pi.  IS, 

fig.  8.    Phila.,  1834.    S.  G.  Morton. 
Formation:  Cretaceous. 

digitata  (Mort. )  Lonsdale.    (1844. ) 

Quart  Jour.  Geol.  Soc.,  London,  vol.  1,  pp.  73-76, 
figSk  a  9,  p.  73.  London,  1845.  William  Lons- 
dale. 

Formation:  Cretaceous. 

Location:  Timber  creek,  N.  J. 

digitata  (Mort. )  G.  d&  H.    (1862. ) 

Jour.  Acad.  Nat  Sci.,  Phila.,  vol.  5,  2d  ser.,  1862, 
1863,  pp.  114, 1L5.  Phila.,  1862, 1863.  Gabb  A 
Horn. 

Formation:  Cretaceons. 

Location:  Timber  creek  and  near  MulUca  hill, 
N.J. 
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EBchara — Continued. 

dichotoma  (Goldf.)  Credner.  (1870.) 

Zeitsch.  Deutoch.  Qeol.  Oes.,  Band  82,  pp.  218, 819. 

Berlin,  1870.    H.  Credner. 
Formation:  Oretaceona. 
Location:  Near  Brownville,  K.  J. 

sp.  andet.    Morton.    (1830.) 

Am.  Jour.  8cL,  let  ier.,  vol.  17,  p.  888.    New 

Haven,  1830.    S.  G.  Morton. 
Formation:  Femginoos  aand  [Gretaceona]. 
Location:  Gloucester  county,  M.  J. 

sp.  undet.    HiU.    (1889.) 

GeoL  Bar.  Tex.,  BaU.  No.  4^  p.  8.    Austin,  1889. 

B.  T.  Hill. 
Formation:  Oretaceona. 
Location:  Texas. 

EBcharina  sagena  (Mort.  sp.)  Lonsdale. 
(1844.) 

Qnarl  Joor.  GeoL  floe,  London,  vol  1,  pp.  71,72, 
figs,  a-e,  p.  71.  London,  1845.  William  Lons- 
dale. 

Formation:  Cretaceons. 

Location:  Timber  creek,  N.  J. 

Eacharinella  mnralia  n.  a.   G.   Sl  H. 

(1862.) 
Jonr.  Acad.  Nat  Bel.,  Fhila.,  vol.  6,  8dser.,  1868, 

1863,  p.  140  [pi.  19],  fig.  83.    Pbila.,  1868, 1863. 

Gabb  A  Horn. 
Formation:  Cretaceons. 
Location:  Near  Mnlllca  hill,  N.  J. 

(d'Orb.)  G.  &  H.    (1862.) 

Jonr.  Acad.  Nat.  Sci.,  PUila.,  toI.  6, 8d8er.,1868, 
1863,  p.  140.  Phila.,  1862,  1863.  Gabb  A 
Horn. 

EBOharifora  (d'Orb.)  G.  6l  H.    (1862.) 

Jonr.  Acad.  Nat  ScL,  Phila.,  vol.  6,  2dBer.,1862, 
1863,  p.  134.  Phila.,  1862,  1863.  Gabb  A 
Horn. 

typica  (G.  &H.  sp.)  G.  <&H.  (1862.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  vol.  6,2d  8er.,1862, 
1863,  pp.  134, 155  [pi.  19],  fig.  16.  Phila.,  1862, 
1863.    W.  M.  Gabb. 

Formation:  Cretaceons. 

Location:  Timber  creek  and  Mnlllca  hill,  N.  J. 

Eacharipora  (d'Orh.)  G.  <&  H.    (1862.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  vol.  5, 2d  aor.,*  1862, 
1863,  p.  148.  Phila.,  1862,  1863.  Gabb  A 
Horn. 

abbottil  n.  B.  G.  <&  H.    (1862.) 

Jour.  Acad.  Nat.  Bel.,  Phila.,  vol.  5,  2d  ser.,  1862, 
1863,  p.  149  [pi.  20],  fig.  33.  Phila.,  1862, 1863. 
Gabo  k  Horn. 

Formation:  Cretaceous. 

Location:  Near  MuUica  hill,  N.  J. 

diBtans  n.  s.  G.  <&  H.    (1862.) 

Jonr.  Acad.  Nat  Sci.,  Phila.,  vol.  5,  2d  ser. ,  1862, 
1863,  pp.  148, 149  [pi.  20],  fig.  82.  Phila.,  1862, 
1863.    Gabb  &  Horn. 

Formation:  Cretaceous. 

Location:  Timber  creek,  N.  J. 


Eacharipora — Continued. 

immersa  n.  8.  G.  &,  H.    (1862.) 

Jonr.  Acad.  Nat  ScL,  Phila.,  vol.  5,  2d  ser.,  1862, 
1863,  pp.  149, 160.  Phila.,  1862,  1863.  Gabb  A 
Bom. 

Formation:  Cretaceons. 

Location:  Timber  creek,  N.  J. 

Eathexla  bellula  n.  s.  Whiteayes.  (1889.) 

Geol.  and  Nat  Hist  Bur.  Can. ;  Cont  Can.  Baleont, 

vol.  1,  pt  8,  pp.  162,  163,  pL  21,   figs.  7,  7a. 

Montreal,  1889.    J.  F.  Whiteavas. 
Formation:  Cretaceons. 
Location:  Bink  n4)ids,  on  the  Lewes  river,  a 

tribuUry  of  the  Yukon,  lat  60^  SO',  loag.  VitP 

ao'.  Northwest  Territory. 

ovata  (Lea)  Jones.    (1862.) 

Paleontographical  Society,  pp.  84-99,  jjL  8,  flgs. 

26-28.    London,  1868.    T.  B.  Jones. 
Formation:  Triassio  T 
Location:  Blackheath,  near  JEUchmond,  Ya.,  Dan 

river  and  Chatham   county,  N.  C,  Phoenix- 

viUe,  Pa. 

ovata  (Lea.  Bp.)  Jones.    (1862.) 

Quart  Jonr.  GeoL  Soc,  London,  toL  19,  ppu  151- 

153.    London,  1863.    T.B.  Jones. 
Formation:  Lower  Mesosoic 
Location:    North  and  South  Oarolinai  Eastern 

Ylrginia,  Pennsylvania. 

Etea  n.g.    Conrad.    (1875.) 

Bep.  GeoL.  Sur.N.  Carolina,  vol.  L  Balelgh,  1875. 
W.C.Ken.,App.A,pp.6,6.    T.  A.  Conrad. 

ocuroUnenaia  n.  b.  Conrad.    (1875.) 

Bep.  Geol.  Snr.  N.  Carolina,  vol.  L    Baleigh,  1875. 

W.  C.  Ken.,  App.  A,  p.  6,  pL  1,  fig.  14.     T.  A. 

Conrad. 
Formation:  Cretaceons. 
Location:  Snow  hill,preene  county,  K.  C. 

Ethmocardium  n.  sabgen.       White. 
(1879.) 

Proc.  U.S. Nat  Hus.,to1.  8,  pt  8,  pp.  891,  299. 
Wash.,  1890.  Smithson.  Misc.  Coll.,  vol.  19. 
Wash.,  1880.    C.  A  White. 

Eudea  (Lam.)  Gabb.    (1861.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1861,  p.  32a 
Phila.,  1862.     W.M.Gabb. 

dichBtoma  n.  B.Gabb.    (1861.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1861,  p.  830. 

Phila.,  1862.    W.M.Gabb. 
Formation:  Cretaceous. 
Location:  Near  MulUca  hill,andatBIackwood»- 

town,  N.  J. 

Eudiaooceraa  n.g.  Hyatt.    (1877.) 

Bep.  Geol.  Expl.  Fortieth  Parallel,  vol.  4,  pt  1,  p. 
128.     Wash.,  1877.    Alpheus  Hyatt 

gabbi  n.  b.  Meek.    (1877.) 

Bep.  Geol.  ExpL  Fortieth  Parallel,  vol.  4,  pt.  1,  pp. 

128,  129,  pi.  11,  flgs. 3, 3a.     Wash.,  1877.    F.  B. 

Meek. 
Formation:  Triassic. 
Location:   Cottonwood  canyon.  West  Humboldt 

range,  Nev. 
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Bnllma  (Risso)  Conrad.    (1869.) 

Am.  Joar.  Conch.,  Tol.  5,  PhiU.,  1860,1870,  p.  170i 
PhlU.,  1870.    T.  A.  Gonimd. 

?  chryBallfl  n.  8.  Meek.    (187S.) 

sixth  Ann.  Bep.  U.  8.  Oeol.  and  Oeogr.  Sur.  Ttrr.  p. 

606.    WMh.,1872.    F.B.]Ceek. 
Vormatioo:  Cretmc«oiu. 
Location:  Oarleton*i  coal  mlna,  naar  ChMdrllle, 

Utah. 

fonicnla  n.  8.  Meek.    (187S.) 

Sixth  Ann.  Rep.  U.  S.  Q«ol.  and  G«ogr.  Sor.  Terr., 

pi  606.     Waah.,  1873.    7.  B.  Meek. 
Fonnation:  Cretaoeooi. 
Location:  OoalTllle,  Utah. 

~—  ?  inconspicaa  n.  b.  Meek.    (1873.) 

Sixth  Ann.  Bep.  D.  S.  Oeol.  and  Oeogr.  8nr.  Terr., 
p.  507.     Wash.,  1873.    7.  B.  Meek. 

Formation:  Cretaceooi. 

Location:  Carleton*i  ooal  mine,  near  Ooalrille, 
Utah. 

-^-  ?  liiooiiq;>iciia    (Meek)    White. 
(1883.) 
Twelfth  Ann.  Bep.  U.  8.  Oeol.  and  Oeogr.,  Snr. 

Tter.,  pt.  1,  p.  88,  pL  12,  fig.  6a.     Waah.,  1888. 

0.  A.  White. 
Fonnation:  Oretaoeoni. 
Location :  Garleton*i  ooal  mine,  OoalTlUe,  Utah. 

—  (?)    sabfoiifoniils  n.  b.  Shomard. 
(1853.) 

XzpL  Bed  Birer  Looiilana,  by  B.  B.  Marcy,  p.  908, 

pl.4,llg.8.    Waah.,    1863.    B.F.Bhnmard. 
Fonnation:  CrBteceonn. 
Locatioa:  Gamp  No.  4,  OroM  Timben,  Tez. 

— -  (?)  texana  n.  b.  Soemer.    (1849.) 

Tex.,  p.  418.    Bonn,  1849.    F.Boemer. 

fonnation:  GreCaceona. 

Location:  Waterfkll  near  New  Brannfeli,  Tex. 

^-  (?)  texana  Roemer .    ( 1852. ) 

Sreide  Ton  Tex.,  p.  40,  Taf.  4,  fig.  8.    Bonn,  1868. 

F.  BoeBMT. 
formation:  Cretaceous. 
Location:    WaterfUI  of  the  Onadalnpe   below 

Kew  Braanfels,  Tex. 

Bolimella  (Forbes)  White.    (1875.) 

Bap.  Oeogr.  and  Oeol.  Expl.  and  Bar.  west  of  one 
hnndredth  meridian,  toI.  4,  pt.  1 ,  p.  197.  Waah., 
18T6.    C.  A.  White. 

—  ?  chrysaUa  (Meek)  White.    (1879.) 

CleTenth  Ann.  B^.  U.  B.  Oeol.  and  Oeogr.  Snr. 

Terr.,p.SS38.    Wash.,  1879.    G.A.White, 
formation:  Gretaceoos. 
Location:  GoaWlUe,  UUh. 

— ^(?)chiy8aliji(Meek) White.    (1883.) 

Twelfth  Ann.  Bep.  U.  8.  Oeol.  and  Oeogr.  Snr. 

Terr.,  pt.  1,  pp.  32,  S3,  pi.  12,  fig.  4a.     Wash., 

1883w    C.  A.  White, 
fonnation:  Cretaceous, 
locstion:  Oarleton^s  coal  mine,  GoalTille,  Utah. 

—  fdnicula  (Meek)  White.    (1875. ) 

Bcp.Geogr.  and  Oeol.  Bxpl.  and  Sur.  west  of  one 
hundredfli  meridian,  toI.  4,  pt.  1,  p.  197,  pi.  18, 
flg. 6a.  Wash.,  1876.    C.A.White. 

formation:  Cretaceous. 

Location:  North  Fork  of  Virgin  rlrer,  Utah. 


Eulimella — Con  tin  ned. 

?  fanicula  (Meek)  White.    (1879.) 

Eleyenth  Ann.  Bep.  U.  8.  GeoL  and  Oeogr.  Snr. 

Terr.,  p.  238.    Wash.,  1879.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  GoalTille.  Utah. 

fonlciila  (Meek)  White.    (1879.) 

XleTenth  Ann.  Bep.  U.  8.  Oeol.  and  Oeogr.  Snr. 

Terr.,  pp.  316, 817,  pL  9^  Hg.  10a.    Wash.,  1876. 

C.  A.  White. 
Formation:  Gretaoeoos. 
Location:  GoalTille,  Utah. 

inconapicaa  (Meek)  White.    (1879.) 

SleTonth  Ann.  Bep.  U.  8.  Oeol.  and  Oeogr.  Bar. 

Terr.,  p.  888.    Wash.,  1879.    a  A.  White. 
Formation:  Cretaceous. 
Location:  GoalTille,  Utah. 

Eumiorotia  n.  k-  Meek.    (1864.) 

Am.  Jour.  Sci.,  2d  ser.,  toL  87,  pp.  818, 819.     New 
HaTcn,  1864.    F.  B.  Meek. 

curta  (Hall)  M.  4b  H.    (1865.) 

Paleont,  Up.  Missouri,  Bmithaon.  Gont  KnowL, 

ToL  14,  Na  168,  p.  81.  pL  8,  flg*.  10.  a^ 

Wash.,  1866.    Meek  A  Hajden. 
Formation:  Jurasiia 
Location:  Southwest  base  Black  hills. 

carta  (Hall)  H.  A  W.    (1877.) 

Bep.  Oeol.  Expl.  Fortieth  PuaUel,  toL  4,  pt  I^ 

p.  289,  pi.  7,  flg.  84.    Wash.,  1877.     Hall  a 

Whitfield. 
Formation:  Jurassic. 
Location:  Ashley  creek,  Uinta  range,  Utah. 

carta  (?)  (M.  A  H.)   Whiteaves. 

(1878.) 
Canadian  Naturalist,  toI.  8,  n.  ser..  No.  7,  p.  408. 

Montreal,  1878.    J.  F.  WhiteaTes. 
Fonnation:  Jurassic. 
Location:  Iltasyouoo  rlTor. 

carta  (?)  (M.  A  H.)   WhiteaTes. 

(1878.) 

Oeol.  Bur.  Can.  Bep.  Prog,  for  1876-1877,  pp.  168, 

168.    Montreal,  1878.    J.  F.  WhiteaTsa. 
Formation:  Jurassic. 
Location:  Iltaiyouco  rlTsr,  British  Columbia. 

Eoapira  (Ag.)  Gabb.    (1869.) 

Oeol.  Sur.  Gal.  Paleont,  toI.  2,  p.  160.    PhUa., 
1869.    W.  M.  Gabb. 

alveata  (Con.  sp.)  Gabb.    (1869.) 

OeoL  Snr.  Gal.  Paleont,  toI.  8,  p.  160.    Phila., 

1869.    W.  M.  Oabb. 
Formation:  Cretaceous. 
Location:  California. 

coalvlllenais  White.    (1879. ) 

EleTonth  Ann.  Bep.  U.  S.  Oeol.  and  Geogr.  Snr. 

Terr.,  p.  237.    Wash.,  1879.    a  A.  White. 
Formation:  Cretaceous. 
Location:  GoalTille,  Utah. 

coalvillenBia  White.    (1879.) 

EleTenth  Ann.  Bep.  U.  8.  OeoL  and  Oeogr.  Snr. 

Terr.,  p.  310,  pi.  4,  figs.  2a,  b.    Wash.,  1879. 

G.  A.  White. 
Fonnation:    Cretaceous. 
Location:  GoalTille,  Utah. 


122 


NORTH  AMERICAN  MESOZOIC  INVERTEBRATA. 


[bvu^IQL 


Ensplra — Con  tinned. 

tabulata  n.  8.  Gabb.    (1869.) 

Qeol.  Sur.  CaI.  Paleoiit.,Tol.  8,  p.  260,  pi.  82,  fig. 

4.    Phila.,  1869.    W.  M.  Oabb. 
Formation:  Cretacaoua. 
Location:  Sierra  do  las  Conchas,  near  ArlTechl, 

Sonora,  Mexico. 

ntahenBiB  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 

Terr.,  pt.  1,  p.  29.    Wash.,  1883.    0.  A.  White. 
(E.  coaWillensis,  Elerenth  Ann.  Bep.  V.  8.  Qeol. 

and  Oeogr.  8nr.  Terr.,  pp.  237,  253  and  810,  by 

mistake.) 

BntomoceraB  n.  g.  Hyatt.    (1877.) 

Bep.  Oeol.  Ezpl.  Fortieth  Parallel,  roL  4,  pt  1, 
p.  126.    Wash.,  187T.    Alpheus  Hyatt. 

laabel  n.  s.  Meek.    (1877.) 

Bep.  Geol.  Expl.  Fortieth  Parallel,  toL  4,  pt  1, 
pp.  126-128,  pL  10,  figs.  8,  8a.  Wash.,  1877. 
F.  B>  Heek. 

Formation:  Triassic 

Location:  New  Pass,  Desatoya mountains,  Nev. 

BzUifasaa  n.  snbgen.  Gabb.    (1876.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1876,  pp.  278, 279. 
PhUa.,1876.    W.M.Gabb. 

Bzogyra  n.  g.  Say.    (1820.) 

Am.  Jour.  Sci. ,  1st  ser.,  toI.  2,  p.  48.  New  Haren, 
1820.    Thomas  Say. 

arietlna  n.  8.  Roemer.    (1849.) 

Texas,  pp.  397, 398.    Bonn,  1849.    Boemer. 

Fbrmation:  Cretaceous. 

Location:  Waco  camp  and  Mission  hills,  near 
New  Braanfels,  springs  of  [San  Marcos  riyer 
and  Brazos  rirer,  above  Torrey*s  trading  house. 

-^-  arietlna  Roemer.    (1852.) 

Kreide   Ton  Texas,  p.  68,  Taf.  8,  figs.    10»-«. 

Bonn,  1862.    F.  Boemer. 
Fbrmation:  Gretaoeous. 
Location:    Waco  camp  abore    New  Braunfels^ 

Mission  hills,  springs  of  San  Marcos  rirer, 

upper  Braxos,  above  Torrey's  trading  house, 

and  near  Austin,  Tex. 

— »-  arietlna  (Roem.)  Conrad.    (1854.) 

Bep.  U.  8.  and  Mex.  Bound.  Sur.,  vol.  1,  pt  2,  p. 

163,  pi.  7,  figs.  lo-s.    Wash.,  1867.    T.  A.  Oon- 

nd. 
Formation :  Cretaceous. 
Location :  Leon  springs. 

arietlna  (Roem.)  White.    (1884.) 

Fbnrth  Ann.  Bep.  U.  S.  Geol.  Sur.,  pp.  303,  304,  pi. 

61,  figs.  3-«.    Wash.,  1884.    C.  A.White. 
Formation :  Cretaceous. 
Location :  Texas. 

aqnlla  (Gteld.)  White.    (1884.) 

Fbnrth  Ann.  Bep.  U.  S.  Geol.  Sur.,  p.  304,  pL 

63,  figs.  1,  2.    Wash.,  1884.    C.  A.  White. 
Formation:  Cretaceous. 
Location :  Bell  county,  Tex. 

anzicnlaria  ( Wahl.)  Credner.  (1870.) 

Zeltsch.  Dentsch.  Geol.  Ges.  Band  22,  pp.  230; 

231.    Berlin,  1870.    H.  Credner. 
Formation:  Cretaceous. 
Location :  Near  Woodbury,  N.  J. 


Exogyra — Continued. 

caprina  n .  s.  Conrad .    ( 1853. ) 

Jour.  Acad.  Nac  Sci.,  Phila.,  toI.  2,  2  ser.,  18S0> 
1854,  p.  273,  pi.  24,  figs.  8,  4.  Phila.,  186(K 
1864.    T.  A.  Conrad. 

Formation :  Cretaceous. 

Location :  San  Felipe  creek,  near  Bio  Grande, 
Western  Tex. 

columbella  n.  8.  Meek.    (1876.) 

Bep.  Expl.  Exped.  Santa  Fe,  N.  Mex.,  to  Junction 
of  Grand  and  Green  rivers,  pp.  124, 126,  pL  1, 
figs.  Sard.    Wash.,  1876.    F.  B.  Meek. 

Formation :  Cretaceous. 

Location:  Covero;  Sierra  Abi^o;  Galisteo,  New 
Mexico. 

oolumbella  (Meek)  White.     (1884.) 

Fourth  Ann.  Bep.  U.  S.  Geol.  Sur.,  p.  30^  pi.  66, 
figs.  6,  6.    Wash.,  1884.    0.  A.  White. 

Formation:  Cretaceous. 

Location :  Southern  Utah  and  adjacent  parts  of 
New  Mexico. 

ooatata  n.  s.  Say.    (1820.) 

Am.  Jour.  Sci.,  1st  ser.,  vol.  2,  p.  43.  New  Haven, 

1820.    Thomas  Say. 
Fbrmation:  CretaceouiL 
Location :  New  Jersey. 

coatata  (Say)  Morton.    (1828.) 

Jour.  Acad.  Nat  ScL,  Phila.,  vol.  «,  Ist  sar.,  1827- 

1831,  pp.  86-88,  pi.  6,  figs.  1-4.    Phila.,  1827- 

1831.    S.  G.  Morton. 
Formation:  Cretaceous. 
Location :  Delaware;  well  near  Eutaw  springs, 

S.C. 

coatata  (Say)  Morton.    (1830.) 

Am.  Jour.  Sci.,  1st  ser.,  vol.  17,  p.  284.    N«w 

Haven,  1830.    S.  G.  Morton. 
Formation :  Cretaceous. 
Location :  New  Jers^  to  South  Oarollna. 

ooatata  (Say)  Morton.    (1884.) 

Qynop.  Org.  Bern.  Cret  Gr.  U.  8.,  pp.  661,  68,  pL  fl^ 
figs.  1.4.    Phila.,  1834.    8.  G.  Morton. 

FormatiOD:  Cretaceous. 

Location :  New  Jerwy,  Delaware,  South  Carolina^ 
Alabama,  Tennessee,  and  Aikajisas. 

coatata  (Say)  Trooet.    (1840.) 

Fifth  Geol.  Bep.  Tenn.,  p.  46.    Naahville,  18401. 

G.  Troost 
Formation:  Cretaceous. 
Location  :  McNalry  county,  Tenn. 

coatata  (Say)  Roemer.    (1849.) 

Tex.,  p.  396.     Bonn,  1849.    F.  Boemer. 

Formation :  Cretaceous. 

Location :  Colorado  river,  near  Austin,  Tex. 

coatata  (Say)  Roemer.    (1852.) 

Kreide  von  Texas,  p.  72.  Bonn,  1862.  F.  Boe- 
mer. 

Formation:  Cretaceous. 

Location:  On  the  Colorado  river,  near  Austin, 
Tex.« 

coatata  (Say)  Conrad.    (1854.) 

Bep.  U.  S.  and  Mex.  Bound.  Sur.,  vol.  1,  pt  2, 
pp.  154, 165,  pi.  9,  figs.  1,  2;  pi.  10,  fig.  1;  pi.  8, 
fig.  3.    Wash.,  1857.    T.  A.  Conzad. 

Formation :  Cretaceous. 

Location:  Eocene  locality,  Jacun,  three  milsi  b«» 
low  Laredo,  Mexico. 
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Bxogyra — Continned. 

coBtata  var.    Conrad.    (1857.) 

B«p.  U.  S.  and  Hex.  Bound.  Bar.,  rol.  1,  pt  S,  |k 

164,  pi.  8,  fig.  2.    Waah.,  1869.    T.  A.  Oonnd. 
Formation:  Cretaceoni. 
Location:  Texas. 

cofltata  (Say)  Emmons.    (1858.) 

Bep.  N.  Carolina  Oeol.  Bar.,  p.  278,  fig.  A,  Ba- 
lelgb,  1858.    E.  Immona. 

Formation:  Cretaceoni. 

Location :  Black  rock  on  the  Gape  Fear,  and  at 
Bocky  point,  twentj  mllei  north  of  Wilming- 
ton, K.  a 

—  coBtata  (Say)  Owen.    (1860.) 

Second  Bep.  Geol.  Bee,  Ark.,  pi.  7,  fig.  4.   Phlla., 

1860.    D.  D.  Owen. 
Formation:  Cretaoeooa. 
Location:  Arkanaaa. 

costata  (Say)  Cook.    (1868.) 

Ann.  Bep.   Geol.    Bar.  N.  J.,  for  1868,  p.  874, 

fig.— ^, p. 874.    Newark,  1868.    O.H.Cook. 
Formation :  Cretaceoni. 
Location :  New  Jeney. 

costata  (Say)  Gabb.    (1876.) 

Proc  Acad.  Nat.  Bei.,  Phila.,  for  1876,  p.  823. 

Fhila.,1876.    Wm.  ILGabb. 
Formation:  Cretaceoui. 
*  Location :  Georgetown,  and  fire  mllei  norUi  of 
Lnmpkln,  Stewart  county,  Ga. 

coBtata  (Say)  White.    (1884.) 

Fourth  Ann.  Bep.  U.  8.  GeoL  Bur.,  p.  804,  pi. 

61,  flga.  1,  2;  pi.  67,  figs.  1,  2.    Wash.,  1884. 

C.  A.  White. 
Formation:  Cretaceoni. 

—  costata  (Say)  Whitfield.    (1885.) 

Hong.  U.  8.  Geol.  Bur.,  toI.  9,  pp.  89-41,  pi.  6, 
flgi.1,2.    Waih.,  1885.    B.  P.  Whitfield. 

Formation :  Cretaceoni. 

Location :  Nearly  all  the  localltiei  of  the  lower 
marl  hedi  of  the  Cretaceoui  in  New  Jerwy. 

— —  costata  var.  flnminis  n.  var.  White. 

(1875.) 

Bep.  Gcogr.  and  Geol.  XxpL  and  Sur.weit  of  one- 
hundredth  meridian,  vol.  4,  pt.  1,  i^.  174, 176| 
pi.  17,  figs.  So-d.     Wash.,  1876.     C.  A.  White. 
■  Formation:  Cretaceoui. 
Location  :  Sait  bank  of  the  Bio  Pnerco,  dx  miles 
below  Caia  Salaxan,  N.  M. 

— —  fimbiiata  n.  8.  Conrad.    (1855.) 

Proc.  Acad.  Nat.  BcL,  Phila.,  for  1854,  1866,  p. 

26B.    Phila.,  1866.    T.  A.  Conrad. 
Tormation:  Cretaceous. 
Location:  Texai. 

—  fimbiiata  Conrad.    (1857. ) 

Bep.  U.  8.  and  Hex.  Bound.  Bur.,  toI.  1,  pt  2,  p. 
164,  pL  7,  figs.  2a,  6.  Waih.,  1B67.  T.  A.  Con- 
rad. 

Formation :  Cretaceous. 

Location :  Western  Texai. 

—  fimbriata  (Con.)  White.    (1884.) 

Fourth   Ann.    Bep.    U.    B.  Geol.  Bur.,  p.  306. 

Wash.,  1884.    C.  A.  White. 
Formation:  Cretaceoui. 


Bxogyra — Continned. 

flabellata  (Goldf . )  Maroon.    (1858.) 

Geol.  N.  Am.,  pp.  41,  42.  Zurich,  1868.  Jules 
Marcou. 

Formation:  Cretaceous. 

Location :  Cross  Timbers,  Fort  Arbuckle ;  head- 
waters of  the  Bio  Colorado,  Tex.,  and  the  riein* 
ity  of  Fredericksburg  and  New  Braunfels. 

fornicnlata  n.  8.  White.    (1879.) 

Proc.  U.  B.  Nat.  Mus.,  toI.  2,  pt.  2,  pp.  293,  294^ 
pL  4,  fig.  384.  Wash.,  1880.  Bmithson.  Mis& 
Coll.,  Tol.  19.    Wash.,  1880.    a  A.  White. 

Formation  :  Cretaceous. 

Location  :  Bexar  county,  Tex. 

fomiculata  White.    ( 1883. ) 

Twelfth  Ann.  Bep.  U.  B.  GeoL  and  Geogr.  Bor. 

Terr.,  pt  1,  pL  14,  figs.  2a,6.    Wash.,  1883. 

C.  A.  White. 
Formation :  Cretaceous. 
Location :  Bexar  county,  Tex. 

fomiculata  White.    (1884.) 

Fourth  Ann.  Bep.  U.  8.  GeoL  Bur.,  p.  906,  pL  62^ 

figs.  1,2.    Wash.,  1884.    a  A.  White. 
Formation :  Cretaceous. 
Location:  Texas. 

fragosa  n.  8.  Conrad.    (1855.) 

Proc  Acad.  Nat  BcL,  Phila.,  for  1864, 1866,  p.  260. 

Fhila.,  1856.    T.  A.  Conzad. 
Formation :  Cretaceous. 
Location :  Between  El  Paso  and  Frontera  [Tex.]. 

- —  fragosa  Conrad.    ( 1857. ) 

Bep.  U.  B.  and  Mex.  Bound.  Bur.,  rol.  1,  pt  2,pL 

8,  figs.  2a,  6.    Wash.,  1867.    T.  A.  Conrad. 
Formation :  Cretaceous. 
Location  :  Between  El  Paso  and  Frontera. 

fragosa  (Con.)  White.    (1884.) 

Fourth  Ann.  Bep.  U.  B.  GeoL  Bur.,  pi  306.  Wash., 

1884.    C.  A.  White. 
Formation :  Cretaceous. 
Location:  Texas. 

interrupta  n.  s.  Conrad.    (1858.) 

Jour.  Acad.  Nat  BcL,  Phila.,  toL  3, 2d  Ber.,1866- 
1868,  p.  330,  pL84,  fig.  16.  Phila.,  1866-1868. 
T.  A.  Conrad. 

Formatiim:  Cretaceous. 

Location :  Owl  creek,  three  miles  north  of  lh« 
town  of  Bipley,  Miss. 

interrupta  (Con.)  White.    (1884.) 

Fourth  Ann.  Bep.  V.  B.  GeoL  Bur.,  p.  306.  Wash., 

1884.    C.  A.  White. 
Formation :  Cretaceous. 
Location :  MissiisippL 

laciniata  (Goldf. )  Credner.    ( 1870. ) 

Zeitsch.  DeutBch.  Geol.  Ges.,  Band  22,  pp.  229, 230. 

Berlin,  1870.    H.  Credner. 
Formation  :  Cretaceous. 
Location  :  Near  Woodbury,  N.  J. 

-*- ISDviuscula  n.  B.  Roemer.    (1849.) 

Tex.,  p.  398.    Bonn,  1849.    F.  Boemer. 
Formation:  Cretaceous. 

Location :  Croasing  of  the  Cibolo  between  New 
Braunfels  and  San  Antonio,  Tex. 
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Ezogyra — Continued. 

-»*-  laeviaaonla  Roemer .    ( 1852. ) 

Krold*  TOD  Tex.,  pp.  70,  71,  TaL  0,  figs.  So-a 

Bonn,  1862.    7.  Boemer. 
Formation:  GrvUeeooi. 
Locfttion :  Oroaalng  of  the  Oibolo  between  New 

Bminfelfl  uul  San  Antonio,  Tax. 

ISDviusoula  (Room. )  Conrad.  (1857.) 

Bep.  n.  8.  and  Max.  Boond.  Bar.,  toI.  1,  pt.  9;  p. 

lM,pL7,fl«i.4a,&-    Waah.,1867.    T.  A.  Oon- 

rad. 
Vormatian:  Orataoeoiis. 
Location:  Laon  qiringBi 

laBvinacnla  (Roem.)  White.    (1875.) 

Bop.  Googr*  And  GaoL  BxpL  and  Bar.  wert  of 
ona  bandredth  maridian,  toI.  4,  pt.  1,  pp.  178, 
174,  pi,  17,  flga.  S*-<i.  Waah.,  1875.  0.  A.  White. 

Formation:  Grttaoooni. 

Loeatiim :  Llnaar  Plataao,  8onth«aftara  Utah. 

ISBvioeonU  (Roem.)  White.    (1884.) 

Fourth  Ann.  B«p.  U.  8.  Gaol.  0ar.,pp.  806,  306^ 

pi.  62,flgi.8^    Waah.,  1884.    a  A.  Whita. 
Formation :  Oretaoeoni. 
Location :  Tazaa  and  Mew  Meodeo. 

mathexoniana   (d'Orb.)  Conrad. 

(1857.) 
Bop.  U.  8.  and  Mex.  Bound.  Bar.,  toI.  1,  pt.  S,  p. 

IM,  pi.  8,  figs.  la,b,  pL  11,  flge.  la,  6.    Waah., 

1867.    T.  A.  Conrad. 
Formation :  Gretaoeout. 
Location :  Between  XI  Paao  and  Frontara. 

matheroiilana(d'Orb.)  White.  (1884.) 

Fourth   Ann.    Bep.    U.  8.  GeoL   Sur.,  p.   808. 

Weeh.,  1884.    0.  A.  White. 
Formation:  Gretaceone. 
Location ;  Texaa. 

parasitica  n.  s.  Gabb.    (1864.) 

Gool.  Sur.  CaL  Paleont.,  toL  1,  p.  206,  pU  28,  flga. 

192, 192a,  b,  pi.  81,  flga.  278, 278a.    Phlla.,  1864. 

W.  K.  Gabb. 
Formation:  Oretaceona. 
Location :  Texaa  flat,  oppoaite  Folaom ;  Cotton- 

wood  croek,  Shaata  county,  Gal. 

paraaiUoa  (Qabb)  White.    (1884.) 

Fourth  Ann.  Bep.  U.  8.  Gaol.  Sur.,  p.  806,  pL 

66,  flga.  8,4.    Waah.,  1884.    a  A.  White. 
Formation :  Cretaoeoua. 
Lucation :  California. 

— ^ planoaplritea  (Goldf . )  Credner. 

(1870.) 
Zeitach.  Deutsch.  GeoL  Gee.,  Band  22,  p.  23L 

Berlin,  1870.    H.  Credner. 
Formation :  Cretaoeoua. 
Location :  Mew  Jeney. 

plioata  (Lam.  sp.)  Gabb.    (18G9.) 

GeoL  Sur.,  GaU  Paleont.,  vol.  2,  p.  276,  pL  86, 
flga.  19, 10a.    Phila.,  1869.    W.  M.  Gabb. 

Formation :  Cretaceoua. 

Location :  Sierra  de  laa  Conchaa,  near  AriTechi, 
Sonora,  Mexico. 


Exogyra — Continued. 

pUoata  (Goldf.)  Credner.    (1870.) 

Zeitach.  Deutsch.  GaoL  Gea.,  Band  22,  pp.  288, 
229.    Berlin,  1870.    H.  Credner. 

Formation :  Cretaceoua. 

Location:  Middletown,  Mnt  awamp,  Mail- 
bora,  M.  J. 

pUoata  (Lam.)  White.    (1884.) 

Fourth    Ann.    Bep.   U.  8.  GaoL   8nr.,  p.  806. 

Waah.,  1881.    a  A.  White. 
Formation:  Oiataceoua. 

ponderoaa  n.  b.  Roemer.    (1849.) 

Texaa,  pp.  396,896.    Bonn,  1849.    F.  Boomer. 
Formation:  Cretaceoua. 

Location:  Many  plaoea  near  Maw  Braunfela, 
eqMdally  in  raTlne  on  the  road  to  Segnin,  Tex. 

ponderoaa  Roemer.    (1862.) 

Krelde  tod  Tex.,  pp.  71,  T2,  TIaL  B,  flga.  io,  k 
Bonn,  1862.    F.  Boemar. 

Formation :  Cretaoeoua. 

Location :  Foid  of  the  Ooadalnpe,  Kaw  Braun- 
fela, and  raTine  three  milea  from  Maw  Braun- 
feli  on  road  to  Beguin,  Tex. 

ponderoaa  (Roem. )  Shumard. 

(1853.) 

Xxpl.  Bed  Birar,  Louialana,  bj  B.  Bw  Marcy,  pi 

204.    Waah.,  1868.    B.  F.  Bhnmaxd. 
Formation:  Cretaoeoua. 
Location :  Fort  Waahita,  Ind.  T. 

ponderoaa  ( Roem. )  Credner.  (1870. ) 

Zeitach.  Deutach.  Geol.  Gea.,  Band  92,  p.  288. 

Berlin,  1870.    H.  Cndnar. 
Formation :  Cretaceouai 
Location :  Mnt  awamp,  M.  J. 

ponderoaa  (Roem.)  White.    (1875.) 

Bep.  Geogr.  and  Geol.  Expl.  and  Bur.  weat  of 
one  hundredth  meridian,  toI.  4,  pt.  1,  pp.  172, 
173,  pi.  14,  flga.  lo-e.  Waah.,  1876.   C.A.WhiteL 

Formation :  Cretaoeoua. 

Location :  Eaat  of  Impracticable  lidga,  Utah. 

ponderoaa  (Roem.)  White.    (1884.) 

Fourth  Ann.  Bep.  U.  8.  Geol.  Bur.,  p.  806,  pL 

60,  flga.  1-8.    Waah.,  1884.    a  A.  Whitft. 
Formation:  CretaceouiL 
Location:  GulfStatea. 

— — >texana  n.  b.  Roemer.    (1849.) 

Tex.,  pp.  396,897.    Bonn,  1848.    F.  Boemer. 
Formation:  Cretaceoua. 

Location :  Hilla  near  Frederickaburg,  Ban  Saba 
river,  near  Waco  camp,  etc. 

texana  Roemer.    (1852.) 

Krelde  Ton  Tex.,  pp.  69,  70,  Taf.  10,  flga.  lo-^ 

Bonn,  1862.    F.  Boemer. 
Formation :  Cretaceoua. 
Location:  Frederickaburg,  Ban  Baba  Talley,  on 

road  from  Mew  Braunfela  to  Frederickaburg 

and  near  the  Waco  camp  on  the  Guadalupe 

abore  New  Braunfelt. 

.»» texana  (Roem.)  Shamard.     (1853.) 

Expl.  Bed  river,  Louialana,  by  B.  B.  Marcy,  p. 

206,  pi.  6,  flgs.  la,  6.  and  flg.  8.    Waah.,  1863. 

B.  F.  Shumard. 
Formation :  Cretaceoua. 
Location :  Camp  Mo.  4,  Crooa  timben,  Tex. 
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Exogyia — Continned. 

texana  (Boem.)  Blake.    (1855.) 

B«p.  Sxpl.  ftod  Snr.  P.  B.  B.  MlMiMippi  riTor  to 
Pacific  OGMUt  Tol,  2;  B«i>.  Geol.  thirty-MOond 
paimlle],  pi  89.    Waah.,  18ft5.    W.  P.  Blaka. 

Ponnation:  Grataceoiis. 

Location:  From  the  baoka  of  Bad  riyar  naar 
Praaton  ;  from  tha  Big  apringa  of  tha  Colorado. 

tezana  (Roem. )  White.    (1884. ) 

Poorth  Ann.  Bep.  U.  S.  Geo].  8nr.,  p.  306,  pi. 

61,  flga.  1-0.    Waah.,  1884.    0.  A.  White. 
Ponnation:  Cratacaona. 
Location :  Texaa. 

valkeri  n.  8.  White.    (1879.) 

KleTenth  Ann.  Bep.  U.  8.  Qeol.  and  Geogr.  Sar. 

T«ir.,  p.  S78,  pL  1,  flga.  la,  b.    Waah.,  1879. 

a  A.  AVhlte. 
Ponnation:  Crataoaooa. 
Location:  Salado,  Bell  county,  Tax. 

walkerl  White.    (1884.) 

Ponrth  Ann.  Bap.  U.  S.  Oeol.  8ar.,  p.  SOT,  pL 

64,  flga.  1,  S.    Waah.,  1884.    a  A.  White. 
PocnuUiim:  Cxetaoeooa. 
Location :  Texaa. 

winohelli  n.  8.  White.    (1879.) 

Pioc  U.  S.  Nat  Una.,  toL  2,  pt  2,  pp.  294,  295, 
pi.  2,  flga.  1,  2,  pi.  3,  flga.  1,  2.  Waah.,  1880. 
Bmithion.  Miac.  ColL,  Tol.  19.  Wash.,  1880.  a 
A.  White. 

Ponnation:  Oretaoeona. 

Location :  Collin  coun^.  Tax. 

—  wlnchelU  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Snr. 

Terr.,  pt.  1,  p.  12,  pi.  18,  flga.  1  a-d.    Waah., 

1883.     a  A.  White. 
Ponnation:  Cretaoeooa. 
Location :  ColUn  conn^,  Tex. 

—  WlnchelU  White.    (1884.) 

Poorth  Ann.  Bep.  U.  8.  Geol.  8ar.,  p.  807,  pL 
66,  flgn  6^  7;  pi.  66,  flga.  1,  2.  Waah.,  1884. 
a  A.  White. 

Formation:  Cretaceooa. 

Location :  Qnlf  Stataa. 

• — sp.  nndet.  Troost.    (1840.) 

imh  Geol.  Bep.  Tenn.,  p.  46.    HaahTille,  1840. 

G.  Trooat 
Fonnation:  Cretaoeooa. 
Location:  McNaiiy  connty,  Tenn. 

-«-8p.  nndet.  Roemer.    (1852.) 

Kreide  von  Tax.,  p.  72.    Bonn.,  1862.    P.  Boo- 
mer. 
Formation :  Cretaoeooa. 

Location :  Waco  camp  on  the  Goadalope  ahove 
Kew  Brannfela,  Tex. 

-«- sp.  nndet.  Hoemer.    (1852.) 

Kreide  ron  Tex.,  p.  73.    Bonn,  1862.    P.  Boemer. 
Formation:  Cretaceona. 

Location :  Waco  camp,  on  the  Goadalope  ahoTe 
New  Brannfela,  Tex. 

—  sp.  nndet.  Whiteavee.    (1879.) 

Geol.  Sor.  Can.,  Mea.  Pom.,  toI.  1,  pt.  2,  p.  176. 

Montreal,  1879.    J.  P.  Whlteayea. 
Formation :  Cretaceooa. 
Location :  Entrance  to  Departnre  bay,  Yancoo- 

Tu-  ialand. 


Exogyra — Continned. 

sp.  nndet.  Whiteavee.    (1889.) 

Geol.  and    Nat.    Hiat.  Sor.    Can.,    Cont.   Can. 

Paleont.,  toI.  1,  pt  2,  p.  106.    Montreal,  1889. 

J.  P.  WhiteareaL 
Poamation :  Cretaoeooa. 
Location :  Bocky  moontalna,  tiiree  mllea  north  of 

the  eaat  end  of  Devllalake,  Northwaat  Territory. 

Fasclolaria  (Lam.)  Gabb.    (1860.) 

Jonr.  Acad.  Nat  8ci.,  Phila.,Tol.  4,  2d  ear.,  1868- 
1860,  p.  39a    Phila.,  1868-1860.  W.  H.  Gabb. 

(Lam.  typical)  Meek.    (1876.) 

Bep.  U.  8.  GeoL  Sor.  Terr.,  toL  9,  p.  866.  Waah., 
1876.    P.  B.  Meek. 

bnccinoidea  n.  s.  M.  &  H.    (1856.) 

Proc  Acad.  Nat  Set.,  Ph^lla.,  for  1866,  p.  67. 

Phila.,  1867.    MeekftHayden. 
Ponnation:  Cretaoeooa. 
Location:  Moreao  and  Pox  hlUa,  Nebr. 

bncolnoidea  (M.  &  H.)  Meek.  (1876.) 

Bep.  U.  8.  Geol.  8or.  Terr.,  toI.  9,  pp.  868,  869, 

pi.  31,  flga.  8a-d.    Waah.,  1876.    P.  B.  Meek. 
Pormatlon:  Cretaceooa. 
Location:  Moreao  riTor  and  Long  lake. 

—^  oretacea  n.  b.  M.  &  H.    (1856.) 

Proc  Acad.  Nat  8ci.,  Phila.,  for  1866,  pp.  66^  67. 

Phila.,  1867.    MeekftHayden. 
Pormatlon:  Cretaceooa. 
Location:  Moreao  riTcr  and  Pox  hilla,  Nahr. 

?ion.  8.  Gabb.    (1864.) 

GeoL  Sor.  Cal.  Paleont,  toI.  1,  pp.  101, 10^  pL 

28,  fig.  214.    Phila.,  1864.    W.  M.  Gabb. 
Pormatlon:  Cretaceooa. 
Location:  Near  Port  T^on,  CaL 

— — >  ?  l88vinscnla  n.  s.  Gabb.    (1864.) 

Geol.  Sor.  Cal.,  Paleont,  toI.  1,  pp.  100, 101,  pL 
18,  fig.  66.    Phila.,  1864.    W.  M.  Gabb. 

Pormatlon:  Cretaceooa. 

Location:  Below  coal  in  the  Moont  Diablo  dia> 
trict  San  Diego  and  Martinei;  Bolla  Head 
point.  Hill  mine,  near  Clayton,  CaL 

?  nodnloM  n.  8.  Whiteavee.  (1874.) 

GeoL  Sor.  Can.;  Bep.  Prog,  for  1878-74,  p.  268. 

Montreal,  1874.    J.  P.  Whlteayaa. 
Ponnation:  Cretaceooa. 
Location:  Nanalmo  riyar,  Yanooorer  ialand,  two 

and  a  qoarter  and  two  and  a  half  mllea  op. 

nodnloaa  Whiteavee.    ( 1874. ) 

GeoL  Sor.  Can.;  Bep.  Prog,  for  1873-74,  p.  263. 

Montreal  1874.    J.  P.  WhiteaTaa. 
Pormatlon:  Cretaceooa. 
Location:  Protection  ialand. 

noduloaa  Whiteavee.    (1874.) 

Geol.  Sur.  Can.;  Bep.  Prog,  for  1873-74,  p.  268, 
pL— ,  flga.  7,  7a,  b,  Montreal,  1874.  J.  P. 
WhiteaTea. 

Pormatlon:  Cretaceooa. 

Location:  Nanalmo  rlrer,  Yancoover  ialand,  two 
and  a  quarter  mllea  op;  Protection  ialand. 
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Fasciolaria — Continued. 

saffordi  n.  8. 6abb.    (1860.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  toI.  4, 2dMr.,  185fr- 

1860,  p.  890,  pi.  68,  fig.  6.    PhUa.,  1868-1860. 

W.  M.  Gabb. 
Formatioii:  Gretacaons. 
Location:  Hardeman  county,  Tann. 

-»^  sinuata  n.  8.  Gabb.    (1864.) 

Geol.  8ar.  Gal.  Paleont.,  vol.  1,  p.  101,  pi.  28,  fig. 

213a.    Phila.,1864.    W.  IL  Gabb. 
Fonnation:  Cretaceoua. 
Location:  Allsoa  creek,   near  Fort  T^on;  San 

Diego,  CaL 

Blaokii  n.  8.  Gabb.    (1861.) 

Proc  Acad.  Nat.  8ci.,  Phila.,  for  1861,  p.  822. 

Phila.,  1862.    W.  M.Gabb. 
Fonnation:  Oretaaeona. 
I<ocatlon:  OroflBwicki,  N.  J. 

Blackii  Gabb.    (1876.) 

Proc  Acad.  Nat.  Scl.,  Phila.,  for  1876,  p.  282. 

Fhila.,  1876.    W.  M.  Gabbw 
Formation:  Cretaceona. 
Location:  New  Jexaey. 

(Cxyptorhytia)  cheyennenais  (M. 

dbH.8p.)Meek.    (1876.) 

Bep.  U.  &  Qeol.  Snr.  Terr.,  toI.  0,  pp.  366,366, 
pL  19,  figs.  13a,  6.    Waah.,  1876.    F.B.Meek. 

Formation:  Oretaoeoue. 

Location:  Soath  fork  of  Gh^enna  rirar,  near  the 
Black  hiUa. 

(Cryptorhytla)  contorta  (M.  &  H.) 

Whitfield.    (1880.) 

Bep.  Ctool.  Black  Hilli  of  Dak.,  pp.  422,  423,  pl. 

12,  fig.  10.    Wash.,  1880.    B.  P.  Whitfield. 
Formation:  Gretaceooa. 
Location:  On  Old  Woman  fork  of  the  Gheyenne 

rirer,  Wyo. 

(Ciyptorliytia)  craaalcoBta  n.    b. 

Gabb.    (1876.) 

Proc.  Acad.  Nat  Sol..  Phila..  for  1876,  pp.  282, 

283.     Phila.,  1876.    W.  IL  Gabb. 
Formation:  Gretaceooa. 
Location:  Pataula  creek,  Ga. 

(CrTptorhytla)  fleziooBtata  (M.  A, 

H.  sp.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  8ur.  Terr.,  vol.  9,  pp.  867,  868, 
pl.  19,  fig.  2,  and  fig.  46  p.  867.  Waah.,  1876. 
F.  B.  Meek. 

Formation:  Gretaceone. 

Location :  Tellowetone  riTer,  one  hundred  and 
fifty  milea  fh)m  its  month. 

(CrTptorhytlB)  fdaiformiB  (M.&  H.) 

Whitfield.    (1880.) 

Bep.  Geol.  Black  Hilla  of  Dak.,  pp.  421, 42k,  pL 
12,  fig.  12.    Waah.,  1880.    B.  P.  Whitfield. 

Formation :  Oretaceous. 

Location:  On  the  Cheyenne  rirer,  near  Bapid 
creek.  Black  hilla. 

-^  (CrTptorhytlB)  kenl  n.  b.  Gabb. 

(1876.) 
Proc.  Acad.  Nat.  Scl.,  Phila.,  for  1876,  p.  283. 

Phila.,  1876.    W.  M.  Gabb. 
Formation :  Cretaceoaa. 
Location:  North  CarolinA. 


FaBciolaria— Continued. 

(CiyptoiiiytiB)  obUqoioostatan.  8. 

Gabb.    (1876.) 

Proc  Acad.  Nat  8cL,  Phila.,  for  IJm,  pp.  283, 284 

Phila..  1876.    W.  M.Gabb. 
Formation:  Oretaeeooa. 
Location:  North  QuroUna. 

(MeaorhytlB)    s>^acilenta  Meek. 

(1876.) 
Bep.  U.  8.  Geol.  Snr.  Terr.,  toL  9,  pp.  364,  366, 

fig.  46,  p.  364.    Waah.,  1876.    F.B.Meek. 
Formation:  Gretaceooa. 
Location:  Tellowetone  riTer,  one  hnndrad  and 

fifty  milei  from  its  month. 

(PieatooheilaB)  alleni  n.  b.  White. 

(1880.) 

Twelfth  Ann.  Bep.  U.  8.  Gaol,  and  Geogr.  8«r. 

Terr.,  pt  1,  pp.  34,  36,  pL  (12,  fig.  lo.    Waah., 

1883.    G.  A.  White. 
Formation:  Oretaceooai 
Location:  Valley  of  Tellowatone  riTw,  Mont. 

(PleBtooheiluB)  oretaoea(M.  ^H.) 

Meek.    (1876.) 

Bep.  U.  S.  Geol.  Sor.  Terr.,  toL  9,  pp.  368, 864,  pL 

81.figa.Ua,&.    Wash.,  1876.    F.  B.  Meak. 
Formation:  Orataceona. 
Location:  Morean  rirer. 

(PiestocheiluB)  onlbertBonl  (M.  A 

H.)    Meek.    (1876.) 
Bep.  T7. 8.  Geol.  Snr.  Terr.,  nA.  9,  pp.  860>^6B,  pL 

82,  fig.  la-/>  ud  flS-  **y  P^  860.    Waah.,  1876. 

F.B.Meek. 
Formation:  Gretaceooa. 
Location:  Moreao  rirer. 

CPieBtocheiluB)  cnlbertsonl  (M.  & 

H.)  White.    (1879.) 
Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Gaogr.  Snr. 

Terr.,  p.  186.    Wash. ,  18T9.    a  A.  White. 
Formation:  Cretaceous. 
Location:  Month  of  Saint  Yralaa  creek,  and  alio 

In  the  -valley  of  the  Oache  4  laPoadn,  Oolo. 

(PieBtocheilnB)  culbertaoiil  (M.  A 

H.)  Whitfield.    (1880.) 
Bop.  Geol.  Black  HUls  of  Dak.,  ppc  CS,424,  pL 

12,  fig.  11.    Wash.,  1880.    B.  P.  Whitfiald. 
Formatioo:  Gretaceooa. 
Location:  Near  French  creek,  Bhxk  hlUa. 

(PieatooheiluB)?  sialpiniana  (M.  A 

H.8p.)Meek.    (1876.) 

Bep.  U.  S.  GeoL  Snr.  Terr.,  toL  9,  pp.  862,  368, 

pl.32,flgi.i£a,b.    Wadi.,1876.    F.  B.  Meek. 
Formation:  Gretaceooa. 
Location:  Marean  river. 

(PleBtooheilaB)  scarboroag^  (M. 

d;H.)    Meek.    (1876.) 

Bop.  U.  8.  Geol.  Snr.  Terr.,  vol.  9,  pp.  869,  880^  pL 

32,  figs.  4a~(i.    Waah.,  1876.    F.  B.  Meek. 
Formation :  Cretaceous. 
Location:  Bntte  ao  Gr^  on  the  Miasoorl  ttm. 
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Fasciolazla — Continned. 

sp.  nndet.  Hill.    (1889.) 

GeoL  Snr.  Tex.,  Ball.  No.  4,  p.  19.    Anttlii,  1888. 

ILT.HiU. 
Tormatton:  Crataosona. 
Location:  North  of  Webbeirllla,  Tex. 

FaBcipora  (d'Orb.)    G.&H.    (1862.) 

Jour.  Acad.  Nat.  ScL,  Phlla.,  toI.  6,  2d  aer.,  1802, 
1863,  p.  165.    Phlla.,  1862, 1863.    Oabb  it  Horn 

—  americana  n.  s.  G.  A  H.    (1862.) 

Jonr.  Acad.  Nat.  Scl.,  Phila.,Tol.  6,  2d  ter.,  1862, 
1863,  pp.  166, 166,  pL  21,  fig.  64.  Phlla.,  1862, 
1863.    Oabb  ft  Horn. 

Formation:  Oretaceona. 

Location  :  Mnlllca  hill  and  Ttmbar  creek,  N.  J. 

Faqjaala  n.  g.  d'Orb.    (1855.)      • 

Paleont.  Francaiae,  Echlnoides  Irregnlien,  Terr. 
Gret.,18izlenie,pp.314,316.  Faria,  1863-1860. 
A.  D*0rbign7. 

—  (d'Orb.)    Desor.    (1858.) 

Synop.  Xchinoldaa  Foes.,  pp.  816,  817.  Flarli  ft 
WiflrtMMl^  1858.    KDeaor. 

—  florealis  (Mort.  sp.)  d'Orb.    (1855.) 

Paleont.  Francaiae,  Xchlnoldee  Irregnlien,  Tenr. 

Cket.,  1,  SIzleme,  pp.  319,  320,  pL  920,  flge.  5,  6. 

FUte,  1863-1860.    A.d*0itlgn7. 
ronnatlon :  Gretaoeooa. 
Location:  Delaware  and  Oheaapeake  canal. 

—  floreaUB  (Mort.  sp.)  Desor.    (1858.) 

Sjnop.  Ichinoldee  Foei^  p.  818.   Flarli  ft  Wleebade, 

1856.    CDeaor. 
Fonnatioo:  Cretaeeona. 
Loeatioa :  Cbeaapeake  canal,  DeL 

Fannus  (Montfort.)    White.    (1889.) 
BoU.  n.  8.  a«>L  Snr.  No.  61,  p.  90.    Wadi.,  1889. 
0.  A.  White. 

— •  marcidnliui  n.  s.    White.    (1889.) 

ML  U.  8.  QeoL  Snr.,  No.  51,  pp.  90,  21,  pL  4, 

flgt.lS,13.    Wash..  1889.    0.  A.  White, 
f  onnatlon :  Oretaoeou. 
Location :  Bntte  county,  Oal. 

Ficopaia  (Con.)  Gabb.    (1869.) 

GeoL  Sor.  OkL  Paleont,  rol.  2,p.  168.     Fhila., 
1869.    W.  ILGabb. 

— -  cooperil  Gabb.    (1869.) 

GeoL  8ar.  Oal.  Paleont,  toL  2,  p.  169.    Fhila., 

1869.    W.  M.  Gabb. 
Tenaatlon:  Gretaoeooa. 
Location :  Oalif omia. 

—  homii  Gabb.    (1869. ) 

GeoL  Snr.  OaL  Paleont,  toL  2,  p.  168.    Fhila., 

1808.  W.  M.  Gabb. 
Formation :  Cretaeeona. 
Location:  Oalifomia. 

— -  remondii  Gabb.    (1869.) 

Geol.  Snr.  OaL  Paleont,  toL  2,  p.  168.     Fhila., 

1809.  W.  M.  Oabb. 
Formation :  Cretaeeooa. 
Location :  California. 


Fiona  (Klein)  Conrad.    (1858.) 

Jonr.  Acad.  Nat.  ScL,  Fhila.,  vol.  3,  2dier.,  1865- 
1858,  p.  332.    Phila.,  1856-1858.    T.  A.  Conntd. 

?  oyprasoidea  n.  s.  Gabb.    (1864.) 

Goel.  Snr.  Oal.  Paleont,    toI.  1,  p.   105,  pL  19, 

fig.  58.    Fhila.,  1864.    W.  IL  Gabb. 
Formation:  Oretaceoni. 
Location :  Tnacan  ipringe,  Tehama  oonnty,  OaL 

octoUratoa  n.  s.  Conrad.    (1858.) 

Jonr.  Acad.  Nat.  8ci.,  Fhila.,  toL  3,  2dBer.,  1866- 
1868,  p.  332,  pL  85,  fig.  6.  Fhila.,  1865-1858. 
T.  A.  Conrad. 

Formation :  Cretaceous. 

Location :  Owl  creek,  tiiree  milea  north  of  tha 
town  of  Bipley,  Mia. 

^— (Pyriluana)  granoana  n.  s.  Shnmard. 
(1861.) 

Proc.  Boston  8o&  Nat  Hist.,  toL  8,  1861,  1862, 

p.  196.    Boston,  1862.    B.  F.  Shnmard. 
Fonnation :  Cretaceons. 
Location :  Chatfleld  point,  NaTarro  county,  Tex. 

Filifaacigera  (d'Orb.)  G.  &  H.  (1862.) 

Jour.  Acad.  Nat  ScL,  Phlla.,  toL5,  9dser.,  1862, 
1863,  p.  166.    Fhila.,  1862, 1863.    Gabb  ft  Horn. 

megaora  (d'Orb. )  G.  &  H.    (1862. ) 

Jour.  Acad.  Nat  Scl.,  Fhila.,  toL  5,  ad  aer.,  1862, 
1863,  p.  165,  pi.  21,  figs.  63.  Fhila.,  1862, 1868. 
Gabb  ft  Horn. 

Fonnation:  Cretaeeona. 

Location  :  Timber  creek,  N.  J. 

Flabellina   cordata    (Renss)   Credner. 

(1870.) 

Zeitsch.  Dentach.  GeoL  Gei.,  Band  22,  p.  214.  Bei^ 

lin,  1870.    H.  Credner. 
Formation:  Cretaeeona. 
Location :  Brownrille,  N.  J. 

Flabellnm  (Lesson)  Gabb.    (1860.) 

Jonr.  Acad.  Nat  Sci..  Fhila.,  toL  4, 2d  aer.,  1868- 
1860,  p.  899.    Fhila.,  1868-1860.    W.lLGabh. 

remondiannxn  n.  s.  Gabb.  (1864.) 

GeoL  Snr.  Cal.  Paleont,  vol.  1,  p.  207,  pL  tt,  fig. 

199.    PbUa.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Between  Mount  Diablo  and  the  coal 

mines;,  Cal. 

atriatnm  (G.  &  H.)  Gabb.    (1860.) 

Jonr.  Acad.  Nat  Sci.  Phlla.,  toL  4, 2d  ser.,  1858- 
1860,  p.  399,  pL  69,  figs.  10^  11.  Phlla.,  1868- 
1800.    W.  H.  Oabb. 

Formation:  Cretaoeonsi 

Location:  Prairie  blnli;  Ala. 

Flnatra  (Lam.)  Morton.    (1829.) 

Jonr.  Acad.  Nat  Sd.  Fhila.,  rol.  6, 1st  ser.,  1827- 
1831,  p.  24.    Phila.,  1827-1831.    S.  a  Morton. 

Formation:  Cretaceous. 

Location:  Big  Timber  creek,  Oloncester  county, 
N.J. 

sagena  n.  s.  Morton.    (1884.) 

Synop.  Org.  Bem.  Gret  Gr.  U.  8.,  p.  79,  pL  18, 

fig.  7.    Fhila.,  1834.    8.  G.  Morton. 
Formation:  Cretaceous. 
Location:  New  Jersey. 
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Flustra — Continned. 

sp.  nndet.  Morton.    (1830.) 

Am.  Jour.  8cL,  Itt  Mr.,  toI.  17,  p.  288.    New 

H«T0ii,  1880.    8.  O.  Morton. 
Tonnation:  Cretaceont. 
Location:  Oloacester  connty,  N.  J. 

FluBtreUa  G.  A  H.    (1862. ) 

Jour.  Acad.  Mat  Sci.,  Phila.,  vol.  5,  2daer.,1862, 
1863»  p.  leo.  Phlla.,  1862,1863.  Gabb  ft 
Horn. 

capiatrata  n.  8.  G.  6t  H.    (1862.) 

Jonr.  Acad.  Nat  8ci.,  Phlla.,  toI.  6,  2d  Ber.,1862, 
1868,  p,  161,  pL  90,  fig.  48.  Phila.,  1862,  1863. 
Oabb  St  Horn. 

Formation:  Grwtaoeons. 

Location:  Near  MuUica  hill,  N.  J. 

oyllndzlca  n.  s.  G.  &  H.    (1862.) 

Jonr.  Acad.  Mat  8ci.,  Phila.,  vol.  6,  2d  ler.,  1862, 
1863,  p.  161  [pL  20],  fig.  M.  Phila.,  1862, 1868. 
Gabb  A  Horn. 

Formation:  Oretaceoiu. 

Location:  Near  MnlUca  hill,  N.  J. 

Fragnin  (Bolton)  Whitfield.    (1885.) 

Hong.  U.  8.  Geol.  Sur.,  toL  9,  p.  139.  Waab., 
1880.    B.  P.  Whitfield. 

-^— tenaiatriatnm  n.  s.  Whitfield. 

(1885.) 
Hong.  U.  8.  Geol.  Snr.,  toI.  9,  pp.  139, 140,  pL 

20,  fig.  16.    Waah.,  188A.    &  P.  Whitfield. 
Formation:  Cretaceona. 
Location:  Bey.  G.0. 8ohaack*8pitB,  ]farIboro,M.  J. 

Frondicnlaria  ?  Btrophooonna  Ehren- 
berg.    (1854.) 

Mlkrogeologie,  Tat  82,  fig.  29.    Leipiig,  1864. 

0.  G.  Ehrenberg. 
Formation:  Cretaceona. 
Location:  Miadaiippi  region. 

Fnlgur  (Montfort)  White.    (1889.) 

Bnll.  U.  8.  Geol.  Sur.,  Mo.  51,  p.  22.  Waah., 
1889.    0.  A.  White. 

hilgardi  n.  s.  White.    (1889. ) 

Ball.  U.  8.  GeoL  8nr.,  Mo.  61,  pp.  22,  23,  pi.  8, 
flga.  2  and  8.    Waah.,  1889.    G.  A.  Whitei 

Formation:  Cretaceona. 

Location:  Mear  Pence*a  ranch,  Bntte  county, 
Cal. 

Ftilgiira]ia(Schamaoker)  White.  (1889.) 

Bull.  T7.  8.  GeoL  Snr.,  Mo.  61,  p.  23.  Waah., 
1889.    0.  A.  White. 

gabb!  n.  s.  White.    (1889.) 

Ball.  U.  8.  Geol.  8ur.,  Mo.  61,  pp.  23-26,  pL  8,  fig. 

1.  Waah.,  1889.    G.  A.  White. 
Formation:  Cretaceona. 

Location:  Mear  Centerrille,  Butte  county,  Cal. 

gabW  White.    (1889. ) 

Bull.    U.    8.    Geol.    8ur.,  Mo.  61,  pp.  46,  47. 

Wash.,  1889.    G.  A.  White. 
Formation:  CretaceouB. 
Location:  Sucia  and  Sheep  Jack  iilanda. 


Falgnraria— Continned. 

navaxToenaia    (Sham,  sp.)  Whilr 

eavefl.    (1879.) 

Geol.  Snr.  Can.  Mea.  Foak,  vol.  1,  pt  2,  pp.  117- 

119,  pi.  16,  figa.  3,  So.    Montreal,  1879.    J.  F. 

WhiteaTea. 
Formation:  Cretaceona 
Location:  W«8t  aide  of  Homl^  island;  Blnnden 

point;   Browna  rirer,  YancouTer  island;  Sncia 

iaianda. 

Fnlvla  (Grey)  Whitfield.    (1884.). 

Mong.  U.  8.  Geol.  Snr.,  toL  9,  p.  139.  Wariu, 
1886.    B.  P.  Whitfield. 

— -  tennia  n.  s.  Whitfield.    (1885.) 

Mong.  U.  8.  Geol.  Sur.,  toL  9,  p.  139,  pL  20,  fig. 

8.    Waah.,  1886.    B.  P.  Whitfield. 
Formation:  Cretaceona. 
Location:  Holmdel,  Honmonth  count j,  M.  J. 

FuBua  (Klein)  Conrad.    (1858.) 

Jonr.  Acad.  Mat  8ci.,  Phila.,  toI.  8,  2d  aer.,  1866» 
1868,  p.  882.  Phila.,  1886,  1868.  T.  A.  Con- 
rad. 

sp.  Credner.    (1870.) 

Zeitach.  Dentsch.  Geol.  Gea.  Band  22,  p.  237. 

Berlin,  1870.    H.  Credner. 
Formation:  Cretaceous. 
Location:  Mew  Jeiaey. 

(Brag,  typical).    Meek.    (1876.) 

Bep.  U.  8.  Geol.  Snr.  Terr.,  Tol.  9,  p.  373.  Waah., 
1876.    F.  B.  Meek. 

arataa  n.  8.  Gabb.    (1864.) 

Geol.   Sur.    Cal.  Paleont,  toL  1,  p.  84,  pL  28^ 

fig.  202.    Pliila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceona. 
Location :  Mear  Martines,  CaL 

avexUin  n.  s.  Gabb.    (1864. ) 

Geol.  Sur.  Cal.  Paleont.,  toI.  1,  pp.  83, 84,  pL  18» 

fig.  34.    Phila.,  1864.    W.  M.  Gabb. 
Formation :  Cretaceona. 
Location :  Tnaoan  apringa,  Tehama  ootm|]ri  CaL 

bellaliratoa  n.  s.  Conrad.    (1858.) 

Jour.  Acad.  Mat.  Sd.,  Phila.,  toI.  3,  Sd  aer.,  1866- 
1868,  p.  332,  pL  36,  fig.  17.  Phila.,  1866,  1868. 
T.  A.  Conrad. 

Fbrmatlon:  Cretaceona. 

Location :  Owl  creek,  three  milea  north  of  tha 
town  of  Bipley,  Mlaa. 

califomiona  (Con.)  Gabb.    (1864.) 

Geol.  Sur.  CaL  Paleont.,  toI.  1,  pp.  85,  86,  pL  28^ 
figa.  206,  206a.    Phila.,  1864.    W.  M.  Gabb. 

Formation :  Cretaceona. 

Location:  Clayton;  Cochran*a,  near  Honat 
Diablo ;  Alizoa  creek,  near  Fort  T^on,  CaL 

oheyennenaia  n.  8.  Whitfield. 

(1877.) 
U.  8.  Geogr.  and  GeoL   Sur.,  Bocky  Hountain 
region:  Prelim.  Bep.  Paleont  Black  hiUa,  p.  87. 
Wash.,  1877.    B.  P.  Whitfield. 
Formation :  Cretaceous. 

Location :  On  the  Cheyenne  rirer,  naar  Bapld 
creek,  Black  hills,  Dak. 
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oheyezmenais  Whitfield.    (1880.) 

B«p.GeoL  BlAck  HUta  of  Dak.,  pp.  424,426,  pi.  12, 

««.».    WMh.,1680.    R.  P.  Whitfield. 
ForaMtton :  CreUoeoiu. 

Location:  On  the  Gh^enne  rlT«r,  near  Bapid 
Black  billt. 


constxlctaa  n.  s.  H.  Sl  M.    (1854.) 

Mam.  Am.  Acad.  Arts  and  8ci.,  toL  5,  n.  •.  pp. 

391,382,  pi.  3,  jIgs.  to^    Oambridga  and  Boa- 

toD,186fi.    HaUAMeak. 
Itematlon:  Cretaoeova. 
Location:  Saga  creek. 

—  Goatortns  n.  s.  M.  &  H.'   (1856.) 

Proc  Aoad.  Nat  ScL,  PhIla.,for  185e,  p.  65. 

PbOa.,  1667.    MeekftHaTdHL 
rcmation:  Grataceooe. 
Location  :  Moreaa  tending  poil^  Hebr. 

—  culbertaonl  n.  s.  M.  &  H.    (1856.) 

Proc.  Acad.  Nat.  8d.,  Fhila.,  for  1866^  p,  eOw 

Phlla.,  1867.    Maak  A  Hajdan. 
Formation :  Ortttacaooa. 
Location :  Moraan  tzadlng  poat,  Nebr. 

—  dakotaensli  n.  s.  M.  &H.    (1856.) 

Proc.  Acad.  Nat.   ScL,  Phlla.,  fior  1866,  p.  66. 

Phlla.,  1867.    Meek  *  Hajden. 
Fonnatton:  Orataoeona. 
Location :  Monan  trading  poet,  Nehr. 

—  diaboli  XL  B.  Oabb.    (1864.) 

QeoL  Bar.  OaL  Paleont.,  toI.  1,  p.  84,  pL  18,  fig.  36. 

PhUa.,  1864.    W.  IL  Gabb. 
Formation:  Oretaceona. 
location :  Oochian*!,  eaat  of  Mount  Diablo ;  near 

Glajton,OaL 

—  flexiiooastatiisn.B.M.  &H.  (1856.) 

Pkoc  Acad.  Nat.  Sd.,  Phlla.,  for  1866,  p.  66. 

Phlla.,  1867.    MeekAHayden. 
ft>naatian :  CretaceouB. 
Location  :  Moraan  rlrer,  Nebr. 

—  fleznoauB  n.  8.  Gabb.    (1864.) 

Qed.  Snr.  Oal.  Paleont.,  toI.  1,  p.  86^  pi.  21,  flg. 

100.    Fhila.,  1864.    W.  M.  Gabb. 
formation :  Cretaoeona. 
Location :  Near  Martinea. 

—  galpiziiaxina  n.  s.  M.  &  H.    (1856.) 

Proc.  Acad.  Nat  Sd.,  Phila.,  for  1866,  p.  66, 

Phlla.,  1867.    Meek&Hayden. 
ttemation:  Gretaeeooa. 
I«oati(m :  Moraan  trading  post,  Nebr. 

—  haydenl  n.  8.  E.  &  8.    (1857.) 

Tiane.  Acad.  ScL,  St  Lonia,  toL  I,  1866-1860,  p. 
4L    St  Lonia,  1866-1860.    Erana  ft  Shomard. 
Tonnatlon :  Gretaceona. 
Location:  Morean rlrer. 

—  holmeiriamia  n.  8.  Gabb.    (1860.) 

Joar.  Acad.  Nat  Sci.,  Phlla.,  rol.  4, 2d  aer.,  1868- 
1860,  p.  389,  pL  68,  fig.  4.  Phila.,  i868-186a 
W.  M.  Gabb. 

formation :  Gretaceona. 

Location :  Eufanla,  Ala. 
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interteartuB  n.  s.  M.  &  H.    (1857.) 

Proc.  Acad.   Nat  Sd.,  PhUa.,  for  1867,  p.  188. 

Phila.,  1868.    Meek  k  Hayden. 
Fonnatton  :  Gretaceona. 
Location :  Tellowatone  rirer,  one  hnndred  and 

fifty  mllea  abore  ita  month,  Nebr. 

kingii  n.  s.  Gabb.    (1864.) 

Gaol.  Sur.  Gal.  Paleont,  rol.  1,  p.  86,  pL  28,  fig. 

904.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Gretaceana. 
Location :  Gottonwood  creak,  Siaklyon  conn^, 

north  of  Treka,  Gal. 

kingii  (Gabb)  Whiteaves.    (1879.) 

Gaol.  Snr.  Oan.  Mea.  Foaa.,  toL  1,  pt  2,  p.  119,  pi. 
16,  fig.  4.    Montreal,  1879.    J.   F.   WhlteaTea. 
Formation :  Gretaceona. 
Location :  Bnda  ialanda. 

Idagii  (Gabb)  White.    (1889.) 

BnlL  U.  S.  Geol.  Sar.,  No.  61,  p.  46.  Waah.,  1889. 

a  A.  White. 
Formation:  Gretaceona. 
Location:  Sheep  Jack  idand. 

—  martinea  n.  s.  Gabb.    (1864.) 

Gaol.  Snr.  Gal.  Paleont,  rol.  1,  pp.82,  83,  pi.  18; 

flg.  32.    Phlla.,  1864.    W.  M.  Gabb. 
Formation :  Gretaceona. 
Location:  Bnlla  Head  point,  northeaat  of  Mai^ 

tinez. 

mathewscnii  n.  s.  Gabb.    (1864.) 

Geol.  Snr.  Gal.  Paleont,  toI.  1,  p.  83,  pi.  18,  fig.  83. 

Phila.,  1864.    W.  M.  Gabb. 
Formation:  Gretaceona. 
Location :  Martina;  Glayton ;  Gochran'a,  aix  mUea 

eaatof  Monnt  Diablo;  Gnrry'a,  aonth  aide  of 

Monnt  Diablo,  Gal. 

—  mezicanna  n.  8.  Gabb.    (1869.) 

Ctool.  Snr.  Gal.  Paleont,  toI.  2,  p.  269,  pi.  36,  fig.  2. 

Phlla.,  1869.    W.  M.  Gabb. 
Formation:  Gretaceona. 
Location:  Sierra  de  laa  Gonchaa,  near  AilTachi, 

Sonora,  Mexico. 

—  ne'virberTyi  n.  8.  M.  &.  H.    (1856.) 

Proc.  Acad.  Nat  Set,  Phila.,  for  1866,  p.  01. 

Phila.,  1857.    Meek  A  Hayden. 
Formation:  Gretaceona. 
Location:  Morean  river  and  Fox  hills,  Nebr. 

—  nebraaoenaia  n.  s.  £.  &  8.    (1857.) 

Trana.  Acad.  Sd.,  St  Lonia,  vol.  1, 1856-1860,  p. 
41.    St  Lonia,  1856-1860.    Evana  A  Shnmard. 
Formation:  Gretaceona. 
Location:  Sage  creek,  MauTaiaee,  Tenn. 

—  novemliratua  n.  s.  Conrad.    (1858.) 

Jonr.  Acad.  Nat  Sd.,  Phila.,  vol.  3, 2d  aer.,  1866- 
1858,  p.  882,  pi.  36,  fig.  18.  Phila.,  1866-1868. 
T.  A.  Gonrad. 

Formation:  Gretaceona. 

Location:  Owl  creek,  thraa  milea  north  of  the 
town  of  Ripley,  Miaa. 

—  oooidentalia  n.  8.  Gabb.    (1869.) 

Geol.  Snr.  Gal.  Paleont,  toI.  2,  p.  126,  pL  26,  fig. 

23.    PhiU.,  1869.    W.  M.  Gabb. 
Formation:  Gretaceona. 
Location:  Martinea,  OaL 
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(?)pedemalls  n.  s.  Roemer.  (1849.) 

TezM,pp.4U,410.    Boon,  1848.    V.  Smumt. 
Fonn&tioii:  Cretaoeoos. 
Location:  Frederickaburg,  Tex. 

^—  pedemalia  Roemer.    ( 1862 . ) 

Kraide  too  Tex.,  p.  88,  Taf.  4,  figs.  18a,  b.    Bonn, 

1862.    F.  Boamar. 
Formation:  Cretaceooa. 
Location:  Fredecicksbarg,  Tex. 

ratlfer  n.  8.  Gabb.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  PhUa,  toI.  4,  8d  ler., 
18M-18'<0.  p.  301,  pi.  48,  flg.lL  Phila.,  1868- 
1860.    W.  M.  Gabb. 

Formation:  Gretaceona. 

Location:  Mullica  hill,  N.  J. 

shumardii  n.  8.  H.  &  M.    (1854.) 

Mem.  Am.  Acad.  Arte  and  Set.,  toU  6,<i.  e.,  p.  891, 
pi.  3,  flga.  6a,  c  Oambridge  ft  Boaton,  1869. 
HaU  A  Meek. 

Formation:  Cretaceous. 

Location:  Oreat  bend  of  the  MiaiourL 

Bhumardl    (H.    db   M.)    Whitfield. 

(1880.) 
Bep.  QeoL  Black  HlUa  of  Dakota,  p.  424,  pi.  IS, 

flgB*t  7,  8.    Waab.,  188a    &  P.  Whitfield. 
Formation:  Gretaoeooa. 
Location:  Beat  fork  of  Bearer  creek.  Black  hiUa. 

flubtunitvui  n.  s.  M.  A  H.    (1857.) 

Proc  Acad.  Nat.  Sci.,  Phila.,  for  1857,  p.  189. 

Phila.,  1868.    MeekftHayden. 
Formation:  Oretaceoua. 
Location:  Near  Grand  river,  Nebr. 

(?)taniiiliiieatan.8.H.dbM.  (1854.) 

Mem.  Am.  Acad.  Arte  and  8ci.,  roL  6,  n.  ■.,  p. 

88S,  pi.  a,  flga.  8aH)  and  9a^e,    Oambridge  ft 

Boeton,  1866.    Hall  ft  Meek. 
Formation:  Cretaceoua. 
Location:  Sage  creek. 

tippana  n.  b.  Conrad.    (1800.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4, 2d  ear.,  1868- 
1860,  p.  286,  pi.  46,  fig.  4L  Phila.,  1868-1860. 
T.  A.  Oonrad. 

Formation:  Cretaoeoni. 

Locatl(m:  Tippah  county,  Miai. 

trivolvuB  n.  8.  Gabb.    (1860.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1860   p.  94,  pi. 

a,  fig.  5.    Phila.,  186L    W.  M.  Gabb. 
Formation:  Gretaceona. 
liocatlon:  Timber  creek,  N.  J. 

tnmidtiB  n.  b.  Gabb.    (1869.) 

Geol.  Sur.  Gal.  Paleont,  vol.  8,  pp.  146, 148,  pL  26, 

fig.  22.    Phila.,  1869.    W.  M.  Gabb. 
Formation:  Gretaceoui. 
Location:  Martinez,  Gal. 

?  utaheneis  (Meek)  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  S.  GeoL  and  Geogr.  Sur., 
Terr.,  pt  1,  p.  34,  pi.  12,  fig.  2a.  Wash.,  1883. 
0.  A.  White. 

Formation:  Cretaceous. 

Location:  GoaWllIe,  Utah,  from  "Chalk  hill.** 
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vaughani  n.  s.    (M.  A  H.)    (1875.) 

Proc  Acad.  Nat.  Sai.,  Phila.,  for  1857,  pp.  188, 
189.    PhiU.,  1868.    Meek  ft  Hayden. 

Formation:  Junction  of  upper  Cretac«oaa  and 
Tertiary  beda.    [Cretaceoua.] 

Location:  Near  mouth  of  Heart  river,  Nebr. 

(BxUlfuaus)    kerrl   n.    s.     Gabb. 

1876. 

Proc.  Acad.  Nat.  Sci.  Phila.,  for  1876,  p.  279,  pL 

17,  fig.  1.    Phila.,  1876.    W.  M.  Gabb. 
Formation:  Cretaceoua. 
Location;  North  Carolina. 

(Hemlfnaus)  cooperll  n.  a.   Gabb. 

(1864.) 
Geol.  Sur.  Gal.  Paleont,  toL  pp.  86,  87,  pL  28,  fig. 

207.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceoua. 

Location :  San  Diego,  and  Gochran'a,  aaat  of  Mount 
Diablo,  Cal. 

(Hemifiiaaa)    homil   n.    b.    Gabb. 

(1864.) 
Geol.  Sur.  GaL  Paleont.,  vol.  1,  p.  86,  pL  28,  figa 

206,2060.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceoua. 
Location:  Near  Fort  T^on,  GaL 

(HemiioBiia)  remondii  n.  b.  Gabb. 

(1864.) 
Geol.  Sur.  Gal.  Paleont.,  vol.  1,  p.  87,  pL  18,  fig. 

86.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Gretaceoui. 

Location:  Cochran**!,  eaat  of  Mount  Diablo; 
Bulls  head  point,  northeaet  of  Maitinaa;  Aliaoi 
creek,  near  Fort  TciJod,  Gal. 

(Neptonea?)  gabbi  n.  s.  Meek. 

(1878.) 

Sixth  Ann.  Bep.  U.  8.  GaoL  and  Googr.  Sur. 
Terr.,  pp.  604,  606.    Waah.,  1878.    F.  B.  Meek. 
Formation:  Cretaceoua. 
Location:  Coalville,  Utah. 

(Neptunea  ?)  gabbl  (Meek)  White. 

(1879.) 
Eleventh  Ann.  Bep.  U.  S.  GeoL  and  Gaogr.  Sur. 

Terr.,  p.  238.    Waah.,  1879.    0.  A.  White. 
Formation:  Gretaceona. 
Location:  Coalville,  Utah. 

(Neptunea?)  gabbi  (Meek)  White. 

(1879.) 
Eleventh  Ann.  Bep.  U.  8.  Gaol,  and  Geogr.  Sur. 
Terr.,  p.  817,  pi.  9,  fig.  9a.    Waah.,  1879.    C 
A.  White. 
Formation:  Cretaceoua. 
Location:  Coalville,  Utah. 

(Neptunea?)  utahenaia   n.   s. 

Meek.     (1873.) 
Sixth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Sur.  Terr., 

p.  606.    Waah.,  1873.     V.  B.  Meek. 
Formation:  Gretacooun. 
Location:  Coalville,  Utah;  from  "  Chalk  hllL** 
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(Neptunea)   atahenslB   (Meek) 

White.    (1879.) 
Xlarenth  Anu.  B«p.  U.  S.  Q«ol.  and  G«ogr.  Snr. 

Terr.,  p.  238.    Wash.,  1879.    0.  A.  White. 
Formafeioii:  Cretaceoaa. 
Location:  GoalTiUe,  Utah. 

(Pleurotoma  ?)  soarboroughi  n.  s. 

(M.  dbH.)    (1857.) 

Proc  Acad.  Mat.  Sol.,  PhUa.,  for  1857,  pp.  1S9, 
140.    Phila.,  1858.    He«k  A  Hayden. 

Vormation:  Cretaceoae. 

Location:  Batte  auz  Orte,  on  the  Minourl  riyer, 
Kebr. 

—  (Serzifnaaa)  dakotenaia  (M.  &  H.) 

Meek.     (1876.) 
Rep.  U.  S.  Gaol.  Sor.  Terr.,  toI.  9,  pp.  374,  37ft, 

pL  31,  fig.  11  and  pL  82,  flgi.  6a,  h.    Waah., 

1876.    7.  a  Meak. 
fbrmation:  Crataoeow. 
Location:  Long  lake  and  Moreaa  rlTer.  Dak. 

—  ?  (Serrifuaaa)  dakotensia  n.  var. 
Meek.     (1876.) 

fiep.  U.  S.  Geol.  Snr.  Terr.,  toI.  9.  pp.  375-377,  pi. 
Si,  tig.  7a  (and  7,  b?)    Woab.,  1876.    F.  B.  Meek, 
formation:  Cretaoeooe. 
Location:  Horean  lirer.  Dak. 

-^-  8p.  nndet.    Owen.    (1860.) 

Second  Bep.  Geol.  Bee.  Arkaneaa,  pL  8,  flg.  4. 

Phila.,  1860.    D.  D.  Owen, 
fonnation:  Cntaceona. 
Location:  Arkanaae. 

OadoB  (Rang. )  Conrad.    (1869. ) 

Am.  Jonr.  Ck>nch.,  toI.  6,  Phila.,  1869,  1870,  p* 
101,  Phila.,  187a    T.  A.  Gonrad. 

- —  obmtoa  n.  e.  Conrad.    (1869.) 

An.  Jonr.  (^onch.,  toL  A,  Phila.,  1869, 1870,  p.  101, 

pi.  9,  flg.  18.    Phila.,  1870.    T.  A.  Gonrad. 
formation:  GreCacaone. 
Location:  Haddonfleld,  V.  J. 

Gaiaziaa  (sabgen.  Beck. )  Meek.  (1876. ) 

Bep.  U.  8.  GaoL  Sor.  Tair.,  roL  9,  p.  M9.  Week., 
1876.    F.  a  Meak. 

Oaleiitea   (Deaooidaa)   ep.  nov.   HiU. 

(1889.) 
Oeoi.  Snr.  Tex.  BoB.  No.  4^  p.  S.    Austin  1888. 

B.  T.  Hill. 
Formation:  Gretaoaooe. 
Location:  Sierra  Blanca  diftrlct,  Tex. 

Oaleroa  (Humph. )  Gabb.    (1864. ) 

QeoL  Bar.  Gal.  Paleont.,  toI.  1,  p.  136.  Phila., 
1864.    W.  ILGabh. 

-— ezcentiloiia  n.  e.  Gabb.    (1864.) 

GeoL  Sor.  OaL  Paleont.,  toI.  1,  p.  136,  pi.  20.  flg. 

95;  pL  S9,  flg  238a.    Phila.,  1864.    W.  M.Gabb. 
Formation:  Gretaceona. 
Location:  Hortheaet  of  Martines;  Clayton;  eeren 

milee  eooth  of  MartinaB;  San  Diego;  near  Fort 

T^Kn.GbL 


aaxi  (Sham.)  Gabb.    (I86A.) 

Geol.  Sor.  Okl.  Paleont,  toL  1,  p.  15ft.  fbila., 
1864.    W.  ILOabb. 

eUiptica  n.  a.  Gabb.    (1876. ) 

Proc.  Acad.  Nat  Sd.,  Phila.,  for  1876,  pp.  807, 

80H.    Phila.,  1876.    W.  H.  Gahbw 
Formation:  Gretaoeone. 
Location:  Patanla  oreek.  €ie. 

?  teocta  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Gal.  Paleont,  toI.  1,  p.  155   pL  Sfl, 

flg.  130.    PhiU.,  1864.    W.  M.  Gabb. 
Fonnation:  Gretaceou. 
Location:  Near  Martinea,  GiL 

OaatrochaBna  (Spengl.)  Gabb.    (1860.) 

Jonr.  Acad.  Nat  Sci.,  Phila.,  toL  4,ad.  ler.,  1868- 
1860,  p.  398.    Phila.,  1868-1860.    W.lLGabb. 

amerlcana  n.  8.  Gabb.    (1860.) 

Jonr.  Acad.  Nat  ScL  Phila.,  toI.  4^  2d  ier.,1868- 
1860,  p.  393,  pi.  68k  flg.  90.  Phila.,  1868-1860. 
W.lLGabb. 

Formation:  Gretaeeou. 

Location:  Timber  creek  and  Bnrlington  eoun^, 
N.J. 

^amaricaiia (Gabb)  Whitfield.  (1886.) 

Mong.  U.  8.  Gaol.  Sor.,  toI.  9,  pp.  203,204,  pi.  86, 

flgs.  17, 18.    Weeh.,  1886.    B.  P.  Whitfield. 
Formation:  Gretaoeoue. 
Location:  Timber  creek,  N.  J. 

tibialia  (Mort.  sp.)  Credner.  (1870.) 

Zeitsch.  Dentach.  OeoL  Gee.  Band  88,  pp.  23^ 

237.    Berlin,  1870.    H.  Gredner. 
Formation:  Gretaceona. 
Location:  New  Jeraey. 

Oemma  ?  ( Deshayee)  Conrad.    ( 1809. ) 

Am.  Jonr.  Oonch.,ToL  A,  Phila.,  1869, 1870^  p.  88^ 
Phila.,  1870.    T.  A.  Gonrad. 

oretaoea  n.  a.  Conrad.    (1869.) 

Am.  Jonr.  Gonoh.,  toL  6,  Phila.,  1868,  1870^  p^ 
96»97,pL9,flg.l9.    Phila.,  187a    T. A. Gonrad. 
Fonnation:  Gretaoaou. 
Location:  Tippah  county?,  lUm. 

Oenota  (sabgen.  H.  db  ▲.  Ad.)   Meek. 
(1876.) 
Bep.  U.  8.  Gaol.  Bar.  Terr.,  voL  9,  p.  888.    Wash., 
1876.    F.  B.  Meak. 

Oervlllia  (Defranoe)  Conrad.    (1868.) 

Jonr.  Acad.  Nat  Soi.,  Phila.,  toL  8,9d  ier.,185»- 
1868»  p.  888.    Fhlla.,  186fr.l858.    T.  A.  Gonrad. 

— —  enaiformla  n.  b.  Conrad.    (1858.) 

Jonr.  Acad.  Nat  Scl.  Phila.,  toL  8,9d.  eer.,  1856- 
1858,  pp.  888,  320,  pL  84,  flg.  la  Phila.,  185ft. 
1858.    T.  A.  Gonrad. 

Formation:  Greteoeons. 

Location:  Owl  creak,  three  miles  north  of  the 
town  of  Bipley,  Mim. 

gregaria  n.  s.  Shnmard.    (1859.) 

Trans.  Acad.  Sd.,  St  Louis.  toI.  1, 1856-1  h60,  pp. 

606,  607.     St.  Louis,  1 8.50-1860.     6.  F.  Sluiniard. 
Formation:  Cretaceous. 
Location:   Blnffs  of  Bed  riTor,  Lamar  coanty, 

Tex. 
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gregaria  (Shumard)  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  G«ogr.  Bar. 
Tarr.,  pt.  1,  p.  38,  pL  18,  flg.  8a.  Wash.,  1883. 
C.  A.  White. 

—  montanaenaia     (Meek)     White. 

(1883.) 
Twelfth  Ann.  B^.  U.  8.  Oeol.  and  Geogr.  Snr. 

Terr.,  pt.  1,  p.  145,  pi.  87,  flg.  1,  b,  a.    Wash., 

1883.    G.A.White. 
Formation:  JnraMic 
Location:  Near  the  lower  canyon  of  Tellowstone 

rlTer,  Hont. 

—  mudgeana  n.  s.  White.    (1879.) 

Proc.  U.  8.  Nat.  Mob.,  vol.  2,  pt.  2,  pp.  S95,  296, 
pi.  6,  figs.  3  and  4,  Waah.,  1880.  Smithaon. 
MiicOoll.,  Tol.19.    Waah.,  1880.    0.  A.  White. 

Vormation:  Cretaceona. 

Location:  Saline  connty,  Kana. 

-»-  mudgeana  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 

Terr.,  pt  1,  pp.  16, 17,  pU  14,  figa.  8a,  b.    Waah., 

1883.    a  A.  White. 
Formation:  Cretaceona.  • 

Location:  Saline  coun^,  Kana. 

-^  recta  n.  s.  (M.  &,  H.)    (1861.) 

Proc.  Acad.  Nat  8cl.,  Phila.,  for  1861,  p.  441. 

Phila.,  1862.    Meek  it  Hayden. 
Formation:  Cretaceona. 
Location:  Deer  creek,  near  north  branch  Platte 

rirer,  Nebr. 

recta  (M.  &,  H.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  8ur.  Terr.,  toI.  9,  pp.  66,  67,  pL 

29,  flga.  la,  b,    Waah.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Deer  creek,  near  North  Platte. 

recta  (Meek)  Whitfield.    (1880.) 

Bep.  Geol.  Black   Hilla  of  Dak.,  pp.   368,  369, 

pi.  4,  flg.  3.    Waah.,  1680.    B.  P.  Whitfleld. 
Formation:  Jaraaaic. 
Location:  Near  Sun  Dance  hilla.  Black  hills. 

recta  (M.  <&  H.)  Whiteaves.     (1885.) 

Geol.  and  Nat.  Hiat  Sur.  Can.,  Cont.  Can.  Pale- 

ont,  Tol.  1,  pt  1,  p.  36.    Montreal,  1886.    J.  F. 

Whitearea. 
Formation:  Cretaceous. 
Location:  Bulls   Head,  about  twenty-two  milea 

west  of  the  weet  end  of  the  Cypreaa  hilla, 

Canada. 

—  recta  var.  bcrealla  n.  yar.    Whit- 
eaves.   (1885.) 

Geol.  and  Nat  Hist.  Snr.  Can.,  Cont  Can.  Pale- 
ont,  ToL  1,  pt.  1,  pp.  36,  36,  pi.  4,  flga.  2,  2a,  b. 
Montreal,  1886.    J.  F.  Whiteaves. 

Formation:  Cretaceous. 

Location:  Belly  rirer,  weat  of  the  mouth  of  the 
8t  Mary  rirer;  Belly  rirer,  near  the  mouth  of 
the  8t  Mary  rirer;  St.  Mary  rirer,  near  the 
Police  Fort;  South  Saakatchewan,  opposite 
Bwift  Current  creek;  Lone  crossing  of  the 
Bed  Deer  rirer,  township  36,  range  16,  weet  of 
fourth  principal  meridian;  Berry  creek,  section 
81,  township  26,  range  12,  west  of  fourth  prin- 
oipal  meridian,  Canada. 


Gervillia — Continued. 

recta  yar.  borealis  Whiteaves. 

(1889.) 

GeoL  and  Nat  Hiat  Sur.  Can.,  Cont  Can.  Pale- 

ont,  rol.  1,  pt  2,  p.  176.    Montreal,  1889.    J. 

F.  Whitearea. 
Formation:  Cretaceona. 
Location:  Sounding  creek,  townahipSO,  range  8, 

weat  of  the  fourth  principal  meridian,  North  weat 

Territory. 

aolenoidea  (Defr . )  Credner.    ( 1870. ) 

Zeitach.  Deutach.  Geol.  Gee.,  Band  22,  pp.  232, 283. 

Berlin,  1870.    H.  Credner. 
Formation:  Cretaceona. 
Location:  Woodbury,  N.  J. 

aparaalirata  n.  8.  Whitfield.   (1876.) 

Sep.  Bee.  Carroll,  Mont,toTellow8tone  and  Na- 
tional park,  p.  142,  pL  2,  flg.  8.  Waah.,  1876. 
B.  P.  Whitfleld. 

Formation:  Jurassic. 

Location:  Bridges  mountains,  Mont 

aubtortaoaa  n.  s.  M.  &  H.    (1856.) 

Proc.  Acad.  Nat  ScL,  Phila.,  for  1866,  p.  878. 

Phila.,  1867.    Meek  &  Hayden. 
Formation:  Cretaceona. 
Location :  Three  hundred  mi  lea  abora  Fort  Union, 

on  the  Miasouri,  Nebr. 

aubtortaoaa  (M.&H.) Meek.  (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  rol.  9,  pp.  66,66,  pL  16» 
ilg8.7a-<;.    Waah.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Three  hundred  milea  abore  Fort  Union, 
on  the  Miasouri  rirer. 

aervilliopaia  n.  g.  Whitfield.    (1885.) 

Mong.  U.  S.  Geol.  Sur.,  rol.  9,  p.  73.  Waah.,  1886. 
B.  P.  Whitfleld. 

enaiformia  (Con.)  Whitfield.   (1885.) 

Mong.  U.  8.  Geol.  Sur.,  rol.  9,  pp.  73,  74,  pi.  16^ 
figs.  8-11;  pL  16,  flg.  6.  Waah.,  1886.  &  P. 
Whitfleld. 

Formation:  Cretaceona. 

Location:  Woodbury,  Gloucester  coantj,  N.  J. 

minima  n.  s.  Whitfield.    (1885.) 

Mong.  U.  S.  Geol.  Sur.,  rol.  9,  pp.  74,76,  pL  16, 

flg.  7.    Wash.,  1886.    B.  P.  Whitfleld. 
Formation:  Cretaceona. 
Location:  Freehold,  N.  J. 

Olobiconcha  (d'Orb.)  Gabb.    (1861.) 

Proc.  Acad.  Nat  Sd.,  Phila.,  for  1861,  p.  Sift 
Phila.,  1862.    W.  M.  Gabb. 

-^—  coniformla  n.  8.  Roemer.    (1849.) 

Tex.,  p.  411.    Bonn,  1849.    F.  Boemer. 
Formation:  Cretaceona. 

Location:  Upper  conna  of  Pedemalaa  rirer, 
Tex. 

—  conlformia  Roemer.    ( 1852. ) 

Kreide   ron    Tex.,  p.    42,  Taf.  4,  flga.  A,  a,  6. 

Bonn,  1852.    F.  Roemer. 
Formation:  Cretaceous. 
Location:  On  the  upper   course   of  P«demalea 

rirer,  Tex. 
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Wofalconclia — Continned. 
onrta  n.  8.  Gabb.    ( 1861. ) 

Proe.  Acad.  Nat.  8ci.,  Fhila.,  for  1861.  p.  810. 

FhUa.,  IMS.    W.  H.  Gabb. 
Vonnatioa:  Gretaceona. 
Location:  Gomaacha  peak.  Tax. 

^»  (?)  elevata  n.  8.  Shnmard.     (1853.) 

Sxpl.  Bed  rirer,  Lonitlaiia,  by  B.  B.  Marcy,  p. 
206,  pL  4,  fig.  4.    Waah.,  1853.    B.F.  Shnmard. 
Formation:  Oretaceona. 
Location:  Groai  Timben,  Tax. 

^— planata  n.  b.  Roemer.    (1849.) 

Tex.,  p.  41L    Bonn,  1848.    7.  Boemer. 
Formation:  Oretacaoua. 

Location:  Waco  camp^  abOTe   New   Braunfeli, 
Tex. 

-~-  planata  Boemer.    ( 1852. ) 

Kieide  Ton  Tex.,  pp.  42,  43,  Taf.  4,  llgB.6,a,&. 

Bonn,  1862.    F.  Boemer. 
Formation:  Cretaceou. 
Location:  Waco  camp,  on  the  Ouadalnpe,  lixteen 

miloi  abora  New  Brannfeli,  Tax. 

— (Phaaianella  ?)  remondiin.  8.  Gabb. 
(1864.) 
GeoL  Sor.  Oal.  Faleont,  toI.  1,  p.  114,  pi.  19,  fig. 

68.    Fhila.,  1864.    W.  IL  Gabb. 
Formation:  Cretaoeom. 
Location:  Two  milei  north  of  Benicla,  Gal. 

- —  (Tylostoma)  tamida  n.  8.  Shnmard. 

(1853.) 

Expl.   Bad    BiTer,  La.,    by    B.  B.  Marcy,  p. 
206,  pL  6,  tig.  3.    Waah.,  1853.    B.  F.  Shnmard. 
formation:  Gretaceoua. 
Location:  Groei  Timben,  Tex. 

—  tn.  8.  HiU.    (1889.) 

G«oL  Snr.  Tax.,  BnlL  No.  4,  p.  20.    Anatin,  1880. 

B.  T.  Hill. 
Tormation:  Cretaceona. 
Location:  [Shoal  Greek],  Tex. 

QlyolmexlB  (Lam.)  Meek.     (1876.) 

Bap.  U.  8.  OeoL  Snr.  Terr.,  rol.  9,  pp.  248,  249. 
Waah.,  1876.    F.B.Meek. 

— berthoudi  n.  s.  White.    (1879. ) 

Bereath  Ann.  Bep.  U.  8.  GeoL  and  Gaogr.  Sor. 

Ten.,  p.  184.    Waah.,  1879.    G.  A.  White. 
Formation:  Gretaoeous. 
Location:  Foaail  ridga,  Golo. 

— ^berthoadl  White.    (1879.) 

Betonth  Ann.  Bep.  U.  S.  Gaol,  and  Oeogr.  Snr. 

Terr.,  pp.  299. 300,  pL  6,  flga.  la,  b.  Waah.,  1879. 

0.  A.  White, 
formation:  Oretaceona. 
Location:  Abont  fifteen  milee  weat  of  Greeley  and 

about  aix  milea  aonth  of  Fort  GoUina,  Golo. 

-—  ?  dam  n.  8.  White.    (1889. ) 

BolL  U.  &  G«oL  Snr.,  No.  61,  pp.  66,67,  pL  14, 

fi«i.7-9.    Waah.,  1889.    G.  A.  White. 
Formation:  Jnraaaic. 
Location:  Kialagric  bay,  Alaska. 


Olycimeria— Continaed. 

occidentaUa(M.  &  H.)  Meek.  (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  250,  pL  30, 

flga.  9,  0,5.    Waah.,  1876.    F.  B.  Meak. 
Formation:  Gretaceona. 
Location:  Month  of  Judith  river,  oo  the  MiMouri. 

anathodon  ( )  Whitfield.    ( 1885. ) 

Mong.  U.  S.  GeoL  Snr.,  toL  9,  p.  27.  Waah., 
1886.    B.  P.  Whitfield. 

?  tennldena  d.  b.  Whitfield.   (1886.) 

Mong.  U.  8.  Geol.  Snr.,  toL  9,  pp.  27,  28,  pi.  2, 
flga.  7-10.    Waah.,  1886.    B.  P.  Whitfleld. 

Formation:  Gretaceona. 

Location:  Sayre*a  and  Flahar*a  brickyarda,  and 
at  B.N.  and  H.  Yalentine'a,  near  Woodbridge, 
N.J. 

Gonlaater  mammillata    n.    b.    Qtkhh, 
(1876.) 
Proc  Acad.  Nat  BdL   Phila.,  for  1S76,  pp.  178, 
179,  pL  6t  flga.  2,2a,  5.    Phila.,  1876.    W.  M. 
Gabb. 
Formation:  Gretaceona. 
Location:  Neighborhood  of  Yineenttown,  N.  J. 

Goniatitea  (De  Haan)  Gabb.    (1864.) 
GeoL  Snr.  Gal.  Paleont.,  toL  1,  p.  21.     Phila., 
1864.    W.  M.  Gabb. 

laBvidoraatoa   (Haaer   sp.)   Gabb. 

(1864.) 

Geol.  Snr.  Gal.  Faleont,  toL  1,  pp.  21,22,  pi.  3, 
flga.  6,7.    Phlla.,1864.    W.M.Gabb. 

Formation:  Triaaaio. 

Location:  Oppoaite  the  military  atation  in  Owen*a 
ralley,  Tnlare  connty,  Gal.,  about  thirteen 
milea  north  of  Owen'a  lake. 

Gtonlobaaia  (Lea)  Meek.    (1876.) 

Bep.  U.  8.  G«ol.  Bar.  Terr.,  rol.  9,  pp.  660,  66L 
Waah.,  1876.    F.  B.  Meek. 

aicta  (Meek)  White.    (1879.) 

EleTcnth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Snr. 

Terr.,  p.  244.    Waah.,  1870.    G.  A.  White. 
Formation:  Gretaceous. 
Location:  Near  Mellla  atation,  Wyo. 

chryaallia  n.  8.  Meek.    (1871.) 

Fourth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 

Terr.,  p.  316.    Waah.,  1871.    F.  B.  Meek. 
Formation:  Tertiary  [Oretaceona]. 
Location:  Bear  rlrer,  near  Sulphur  creek,  Utah. 

chryaalUa  (Meek)  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  245.    Waah.,  1879.    G.  A.  White. 
Formation:  Gretaceona. 
Location:  Bear  rirer  valley,  Wyo. 

chrysallis  (Meek)  White.    (1883.) 

Twelfth  Ann.  Bop.  U.  8.  Geol.  and  Geogr.  Bur. 

Terr.,  pt.  1,  pp.  91, 92,  pL  30,  flga.  6a,  b.    Waah., 

1883.    G.A.White. 
Formation:  OretaceouB. 
Location:   Near  the  month  of  Sulphur  creek. 

Bear  river  valley,  Wyo. 
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chryBaUiB  (Meek)  White.    (1883.) 

Third  Ann.  Sep.  V.  8.  G«ol.  Bar,,  {».  68,  pL6, 

figs.  13,14.    Wash.,  1888.    0.  A.  White. 
VomiJition:  Gretaceoua. 
Location:  Sonthweitam  Wyoming  and  a^jaoent 

parta  of  Utah. 

chrysalloidea  n.  8.  White.    ^876.) 

Sap.  QaoL  Uinta   Mti.,  1».     Waah.,  1878.    a 

A.  White. 
Formation:  Orataoeona. 
Location:  Bear  ilTer  Talley,  near  Xellia  atation, 

Wyo. 

chiyeaUoidea  White.    (1879.) 

lleTonth  Ann.  Sep.  U.  B.  Geol.  and  Oeogr.  Bar. 

Terr.,  p.  946.    Wash.,  1879.    a  A.  White. 
Vorniation:  Oretaoeona. 
Location:  Bear  rlrer  ralley,  Wyoi 

chryaalloidea  White.    (1883.) 

Twelfth  Ann.  Sep.  U.  8.  Geol.  and  Oeogr.  Snr. 

Terr.,  pt.  1,  p.  92,   pi.  80,  flga.  6a,  h.     Waah., 

1883.    0.  A.  White. 
Formation:  Gretaoeona. 
Location:  Near  the  month  of  8a]]d»ir  creek. 

Bear  rlrer  Talley,  Wyo. 

chryaaUoidea  White.    (1883.) 

Twelfth  Ann.  Sep.  U.  S.  GeoL  and  Geogr.  Soi; 

Terr.,  pt.  I,  p.  92,  pi.  80,  flga.  6a,  h,      Waah., 

1888.     a  A.  White. 
Formation:  Oretaceom. 
Location:  Near  the  month  of  Snlphnr   creek. 

Bear  ilTer  Talley,  Wyo. 

ohryaaUoldea  White.    (1883.) 

Third  Ann.  Sep.  U.  8.  GeoL  Snr.,  p.  66,  pL  6, 
flga.  10,  IL    Waah.,  1888.    0.  A.  White. 

Formation:  Gretaoeona. 

Location:  Sonthweatem  Wyoming  and  a^Jaoent 
parta  of  Utah. 

clebnmi  n.  s.  White.    (1876.) 

Sep.  Geol.  UinU  Mta.,  pp.  122, 128.    Waah.,  1876. 

0.  A.  White. 
Formation:  Gretaoeona. 
Location:  Bear  rirer  rall^,  near  Mellla  atation, 

Wyo. 

clebumi  Whit«.    ( 1879. ) 

Elerenth  Ann.  Sep.  U.  S.  Geol.  and  Geogr.  Snr. 
Terr.,  pp.  244,  246.    Wash.,  1879.   a  A.  White. 
Formation:  Cretaceous. 
Location:  Bear  river  valley,  Wyo. 

cleburni  White.    (1883. ) 

Twelfth  Ann.  Sep.  U.  8.  Geol.  and  Qeoicr.  Snr. 

Terr.,  pt.  1,  p.  91,  pi.  30,  flgn  loh-d.    Waah., 

1883.    a  A.  White. 
Formation:  Gretaceoua. 
Location:  Near  the  month  of  Snlphnr  creek.  Bear 

rirer  valley,  Wyo. 

olebumi  White.    ( 1883. ) 

Third  Ann.  Sep.  U.  S.  Geol.  Sur.,  p.  66,  pi.  6^  flga. 

7-9.    Waah.,  1883.    a  A.  White. 
Formation:  Cretaceous. 
Location:  Southwestern  Wyoming  and  adjacent 

parts  of  Utah. 


I  Goniobaaia — Continued. 
—  convexa  (M.  &,  H.)  Meek.   (1876.) 

Sep.  U.  S.  Geol.  Sur.  Terr.,  toL  9,  pp.  562,  66S, 
pL  42,  flga.  2a,  6,  fig.  71,  p.  662,  fig.  72,  p.  663. 
Waah.,  1876.    F.  B.  Meek. 

Formation:  Probably  Gretaceoua. 

Location:  At  the  mouth  of  Judith  river,  Mont 

oonvexa  (M.  4k  H.)  White.    (1883.) 

Twellth  Ann.  Sep.  U.  8.  GeoL  and  Geogr.  8m. 
Terr.,  pt.  1,  p.  94.    Waah.,  1883.    G.  A.  White. 
Formation:  Gretaceoua. 
Location:  Near  the  mouth  of  Judith  rirer,  Mont. 

convexa  (M.  A  H.)  White.    (1883.) 

Third  Ann.  Sep.  U.  8.  Gool.  Sur.,  p.  57,  pL  26, 

flga.  6,  7.    Wash.,  1888.    C  A.  White. 
Formation:  Cretaceous. 
Location:  Upper  MJaaonil  rirer  refs;ion. 

oonveza  var.  impreaaa  (M.  &  H.) 

Meek.    (1876.) 
Bap.  U.  8.  GeoL  Sur.  Terr.,  roL  0,  pp.  663, 661^ 

pi.  42,  flga.  2c,  d.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Probably  Gretaceoua. 
Location:  Mouth  of  Judith  river,  Mont. 

convexa  var.  impreaaa  (M.  ^  H.) 

White.    (1883.) 
Third  Ann.  Sep.  U.  S.  GeoL  Sur.,  p.  67,  pL  2i^ 

figs.  8,  9.    Waah.,  1883.    G.  A.  White. 
Formation:  Cretaceous. 
Location:  \XJppn  Mlasouri  river  region?] 

endUchi  n.  8.  White.    (1878.) 

Bull.  U.  8.  Geol.  and  Geogr.  Sur.  Terr.,  voL  4, 

No.  3,  p.  716.    Wash.,  1878.    G.  A.  White. 
Formation:  Gretaceoua. 
Location:  Seven  milea  weat  of  Evanaton,  Wyo. 

endUohi  White.    ( 1879. ) 

Eleventh  Ann.  Sep.  U.  S.  GeoL  and  Oeogr.  Sur. 

Terr.,  p.  245.    Wash.,  1879.    G.  A.  Whita. 
Formation:  Cretaceous. 
Location:  Seven  miles  northward  fh>m  Kvanilon, 

Wyo. 

endUchi  White.    (1883. ) 

Twelfth  Ann.  Bop.  U.  S.  Geol.  and  Geogr.  Svr. 

Terr.,  pt.  1,  pp.  92,  98,  pL  30,  flga.  7«-«.  Wash., 

1883.    0.  A.  White. 
Formation:  Cetaceous. 
Location:  Seven  milea  northward  from  Evanaton, 

on  the  Betf  river  vnlley  [Wyoming]. 

endUchi  White.    (1883. ) 

Third  Ann.  Sep.  U.  8.  Geol.  Sur.,  p.  07,  pL  7,  fliga. 

7-9.    Wash.,  1888.    a  A.  White. 
Formation:  Gretaceoua. 
Location:  Southwestern  Wyoming  and  adjacent 

parts  of  Utah. 

graoilenta  n.  b.  Meek.    (1876.) 

Sep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  pp.  568,  568, 
pL  42,  flg.  8,  flg.  74,  p.  669.  Waah.,  1876.  F. 
SMeek. 

Formation:  Cretaceous. 

Location:  Mouth  of  Jndlth  rirar,  Mont. 
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Gk>zilobailB^Contiiined. 

gracU6nta(M.<&H.)  White.   (1879.) 

Sl«Tenth  Ann.  B«p.  U.  &  G«ol.  and  G«ogr.  Snr. 

Terr.,  p.  890.    Waah.,  1879.    0.  A.  White. 
Tormatlon:  Greteceooi. 
Location:  Black  bnttee  atation,  Wya 

gracUenta(M.&H.)  White.  (1879.) 

Elerenth  Ann.  Bep.  U.  8.  GeoL  and  Oeogr.  Bar. ' 

Terr.,  p.  171.    Wadi.,  1879.    0.  A.  White, 
rormation:  Oretaoeooe. 
Location:  Grow  creek  Talley,  Colo. 

—  gracllenta  (Meek)  White.    (188S.) 

Third  Ann.  B«>p.  U.  8.  OeoL  Bar.,  p.  67,  pL  M, 
figs.  12, 18.    Wash.,  1883.    0.  A.  Whitei 

Fonnation:  Cretaceous. 

Location:  Grow  creek  yalley,  northern  Colorado, 
east  of  the  Bocky  mountains;  Black  bnttei^ 
Wya 

—  gnoilenta  (M.  6t  fl. )  White.  (1883.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  8ur. 
Terr.,  pt.  1,  p.  91    Wash.,  1888.    a  A.  White, 
rormation:  Oretaoeona. 
Location:  T7n>er  Mimouri  rirer  region. 

—  ?  InaoQlpta  n.  8.  Meek.    (1873.) 

'    sixth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Bar. 
TeiT.,  pp.  616,  616.    Weeh.,  1878.    7.  B.  Meek, 
formation:  Cretaceone. 
Location:  Bock  springe,  Wyo. 

—  InTennsta  (M.  ^  H. )  Meek.    (1876. ) 

Bep.  U.  8.  Geol.  8nr.  Terr.,  toU  9,  pp.  664, 666^ 

pL  42,  figs.  lo-e.    Weeh.,1876.    7.  B.  Meek. 
fonnation:  Probably  Cretaceous. 
Location:  Month  of  Judith  rlrer,  Mont. 

—  inveniuita(M.&H.)  White.    (1883.) 
Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  pt.  1,  p.  94.    Wash.,  1883.    C.  A.  White, 
formation:  Cretaceous. 
Location :  Near  the  mouth  of  Judith  riTer,  Mont. 

—  invenaata  (M.    &  H.)  White. 

(1883.) 
Third  Ann.  Bep.  T7.  8.  Geol.  8ur.,  p.  67,  pL  17, 

fig.  17.    Wash.,  1883.    C.  A.  White, 
formation :  Cretaceous. 
Location :  Upper  Missouri  rirer  region. 

—  ?  omitta  (M.  <&  H.)  Meek.    (1876.) 

Bep.  U.  &  Geol.  8ur.  Terr.,  toI.  9,  p.  668,  pi.  4^ 

flgi.  ia-c    Wash.,  1876.    V.  B.  Meek. 
Fonamtion:  Cretaceous. 
Location :  Mouth  of  Judith  rirer,  Mont. 

—  ?  cmitta  (M.  db  H.)  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 
Terr.,  pt  1,  p.  94.    Wash.,  1883.    C.  A.  Whit*. 
Fonnation :  Cretaceous. 
Location :  Near  the  mouth  of  Judith  rirer,  Mont. 

■ —  ?  omitta  (M.  &  H.)  White.    (1883.) 

Third  Ann.  Bep.  U.  8.  Oool.  Sur.,  p.  67;  pL  26^ 

fig.  10.    Wash.,  1883.    G.  A.  White, 
fonnation :  Cretaceous. 
Location:  Upper  Missouri  rirer  region. 


QonlobaBia — Continaed. 

macilenta  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  &  Geol.  and  Geogr.  Snr. 
Terr.,  pt.  1,  p.  93,  pi.  30,  fig.  10a.  Wssh.,  1888. 
0.  A.  White. 

Vormation :  Cretaceous. 

Location :  Near  the  mouth  of  Sulphur  creek,  Tal- 
ley of  Bear  rirer,  Wyo. 

macUenta  White.    ( 1883. ) 

Third  Ann.  Bep.  U.  8.  Geol.  Bur.,  p.  66,  pi.  «,  Hg. 

12.    Wssh'.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 
Location :  Southwestern  Wyoming  and  a^jsoent 

parts  of  Utah. 

nebraaoenais   (M.   db  H.)  Meek. 

(1876.) 

Bsp.  U.  8.  Geol.  Sur.  Terr.,  toL  9,  pp.  666,  666, 
pi.  48.  figs.  12a-A,  flg.  73,  p.  666.  Wssh.,  1876. 
7.  B.  Meek. 

Vormation:  Cretaceous. 

Location  :  Wori  Clarke,  and  at  mouth  of  Yellow- 
stone  riTer. 

—  nebraaoenaia  (M.  A  H.)  White. 
(1879.) 

BleTsnth  Ann.  Bep.  U.  8.  QeoL  and  Geogr.  Sur. 

TeiT.,  p.  171.    Wash.,  1879.    C.  A.  White. 
Vormation:  Cretaceous. 
Location :  Crow  cxeek  Talley,  Colo. 

nebraacenaia  (M.  db  H.)  White. 

(1883.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 
Terr.,  pt  1,  p.  94.    Wssh.,  1888.    C.  A.  Whittu 
Tormation:  Cretaceous. 
Location :  Upper  Missouri  riTer  region. 

nebraaoenaia  (M.  A  H.)  White. 

(1883.) 

Third  Ann.  Bep.  U.  8.  Geol.  Sur.,  p.  67,  pL  H^ 

ilgs.  16, 16.    Wssh.,  1888.    a  A.  White. 
Formation :  Cretaceous. 
Location :  Wales,  Utah. 

nebraacenaia  (M.  AH.)  Whiteayea. 

(1885.) 

Geol.  and  Nat  Hist  Sur.  Can.,  Cont  Can.  Pale- 
ont,  Tol.  1,  pt.  1,  pp.  21,  22,  pi.  3,  ilgSL  4,  4a. 
Montreal,  1886.    J.  F.  WhlteaTes. 

Formation :  Cretaceous. 

Location :  North  or  second  branch  of  the  Milk 
riTer;  Old  Man  riTer,  two  miles  aboTO  Bye- 
Grass  flat,  and  St  Mary  riTer,  three  miles 
north  of  the  forty-ninth  parallel,  Canada. 

aubl8Bvia  (M.  <&  H.)  Meek.     (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  toI.  9,  p.  667,  pi.  42; 

figs.  6a,  b.    Wssh.,  1876.    F.  B.  Meek. 
Formation :  Cretaceous. 
Location  :  Mouth  of  Judith  riTer,  Mont 

Bublaevia  (M.  &  H. )  White.     (1883. ) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 
Terr.,  pt  1,  p.  94.    Wash.,  1883.    0.  A.  White. 
Formation :  Cretaceous. 
Location :  Near  the  mouth  of  Judith  riTer,  Mont 


136 


NORTH  AMERICAN  MKSOZOIC  INVERTEBRATA. 


[bdll.  102. 


QonlobaaiB— Continued. 

aublsBvla  (M.  A  U.)  White.    (1883.) 

Third  Ann.  B«p.  T7.  8.  Gm>L  Bar.,  p.  07,  pL  98, 
fig.  la.    WMh^lHSS.    0.  A.  White. 

Fonnfttion:  Oratacaou. 

Location:  T7pp«r Miaonri rlrar lagion. 

?  Bubtortnoia  (M.  db  H.)   Meek. 

(1876.) 
Bep.  U.  S.  Gaol.  Bnr.  Tarr.,  toL  9,  pp.  669,  670, 

pi.  42,  flga.  17a,  b,  tgt.  76,  76,.  p.  669.    Wadi., 

1876.    T.  B.  Meek. 
Formation :  Cretaoeona. 
Location :  IConth  of  Jndith  ilTar. 

?  aubtortaoM  (M.    db  H.)  White. 

(1883.) 

Third  Ann.  Bep.  U.  &  GaoL  Bar.,  p.  67,  pi.  87, 

fl«.  84.    Waah.,1883.    0.  A.  White. 
Tormatlon:  Oralaoaoas. 
Location :  Upper  Miiaonri  rlTer  region. 

?  Bubtortaosa  (M.  A,   H.)  White. 

(883.) 

Twelfth  Ann.  Bep.  U.  B.  Geol.  and  Geogr.  Bar. 
Terr.,  pt  1.  p.  94.    Waah.,  1883.    0.  A.  White. 
Formation:  Oretaceoua. 
Location :  Near  the  month  of  Jndith  riTer,  Mont 

Bubtortuosa  (M.  dt  H.)  Whiteayes. 

(1885.) 

Qeol.  and  Kat  Hiat.  Bar.  Can.,  Oont  Can.  Pala- 
ont  ,Tol.  1,  pt.  1.  pp.  74, 76,  pi.  10,  flg.  7.  Mon- 
tnal,  1886.    J.  F.  Whiteavea. 

Formation :  Oretaoeona. 

Location :  Belly  riTer,  two  milea  aboTa  Wood- 
pecker ialand,  and  Belly  river,  eaat  aide  of 
Driftwood  bend;  South  Baakatchewan,  one 
mile  above  the  month  of  the  Bow  rirer,  Canada. 

-  tenuicaxinata   (M.    A  H.)    Meek. 
(1876.) 

Bep.  U.  B.  Oeol.  Bor.  Terr.,  toI.  9,  pp.  566, 667, 
pi.  48,  iiga.  14»-«.    Wash.,  1876.    F.  B.  Meek. 
Formation :  Cretaceous. 
Location :  Near  Fort  Union,  Mont. 

tenuloazinata  (M.    db  H.)  White. 

(1883.) 
Twelfth  Ann.  Bep.  U.  B.  OeoL  and  Geogr.  Bnr. 
Terr.,  pt  1,  p.  94.    Waah.,  1883.    C.  A.  White. 
Formation:  Cretaceooa. 
Location:  Upper  Miasoarl  river  region. 

tenuloaxinata  (M.  A  H.)  White. 

(1883.) 

Third  Ann  Bop.  U.  S.  Geol.  Bar.,  p.  57,  pi.  26, 
flg.  11.    Wash.,  1883.     C.  A.  White. 

Formation:  Cretaceous. 

Location:  Wales,  Utah;  Cross  creek  valley;  North- 
em  Colorado,  east  of  the  Bocky  mountains. 

-  tenuicaxinata  (M.  dt  H.)  Wkiteavee. 

(1885.) 

Geol.  and  Nat  Hist.  Bur.  Can.,  Cont.  Can.  Pale- 
ont.,  vol.  1,  pt.  1,  p.  22,  pi.  3,  figs.  6,  5a.  Mon- 
treal, 1885.    J.  F.  Whiteaves. 

Formation:  Cretaceous. 

Location:  Bow  river,  two  miles  below  the  month 
of  Jumping  Pound  river,  Canada. 


QonlobaoU — Cont  inaed. 

tenuicazinata  (M.  Sl  H.)  WhiteaveB. 

(1885.) 
GeoU  and  Nat  Hiat  Bnr.  Can.,  Oont  Can.  Pala- 

ont,  voL  1,  pt  1,  p.  27.    Montreal,  1886.    J. 

F.  Whitaavea. 
Formation :  Oretacaooa. 
Location:  Pyramid  creak,  Canada. 

tenolcailxiata  (M.  A  H.)  var.  Whit* 

eaves.    (1886.) 

OaoU  and  Nat  Hiat.  Bar.  Can.,  Cont  Can.  Fale- 
OBt,  vol.  1,  pt  1,  pp.  22,  28,  pi.  8k  fi^t  8»  6a. 
Montreal,  1886.    J.  F.  Whitaavea. 

Formation:  Orataoeona. 

Location:  Two  milea  above  Bye^naa  flat  and 
twelve  milea  below  Fort  MacLeod  on  the  Old 
Man  river;  Gooaeberry  canyon  on  tiia  Bt  Mary 
river ;  Pincher  creek,  Canada. 

Qoniochaama  n.  g.  Meek.    (1864.) 

Check  Uat  Invert  Foas.  N.  Am.,  Cret  and  Jnr., 
Smithaon.  Miao.  ColL,  voL  7,  No.  177,  p.  84. 
Waah.,  1864.    F.  B.  Meek. 

Type:  Xylophaga  atimpaoni  (M.  ft  H.)  Maak. 

subgen.  Meek.    (1876.) 

Bep.  U.  B.  GeoL  Bur.  Terr.,  vol.  9,  p.  266.  Wadi.> 
1876.    F.  B.  Meek. 

Btimpsoiii  (M.  Sl  H.)  Meek.    (1864.) 

Check  List  Invert  Foss.  N.  Am.  Cret  and  Jnr., 
Bmithaon.  Misc.  Coll.,  voL  7,  No.  177,  p,  34. 
Waah.,  1864.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Dakota. 

Qoiilomya(Aga8.)  Gabb.    (1869). 

Am.  Jour.  Conch.,  vol.  6,  Phila.,  1869, 1870,  p.  11, 
Phila.,  1870.    W.  M.  Gabb. 

^—  amexioana  n.  8.  M.  db  H.    (1856.) 

Proc.  Acad.  Nat.  ScL,  Phila.,  for  1856,  pp.  81,  88, 

Phila.,  1867.    MeekAHayden. 
Formation:  Cretaceoua. 
Location:  Monroe  trading  poat,  Nebr. 

amexioana  (M.  &  H.)  Meek.  (1876.) 

Bep.  U.  S.  Geol.  Bur.  Terr.,  vol.  9,  pp.  221,  2SS| 
pi.  SO,  figs.  12a,  b.    Waah.,  1876.    F.  B.  Maak. 
Formation:  Cretaceoua. 
Location:  Moreau  river.  Dak. 

aperta  n.  8.  G^abb.    (1869.) 

Am.  Jour.  Conch.,  vol.  6,  Phila.,  1869, 187D,  p.  11. 

pi.  6,  flg.  8,  Phila.,  1870.    W.  M.  Gabb. 
Formation:  Jurassic. 
Location:  Volcano  about  thirty  miles  aoutheaat  of 

Walkers  lake,  Nev. 

boreaUe  Meek.    (1876. ) 

Bull.  U.  S.  Geol.  and  Geogr.  6ur.  Terr.,  voL  2| 
pp.  362,  863,  pi.  2.  flg.  2.  Wash.,  1876.  F.  Bi 
Meek. 

Formation:  Cretaceoua. 

Location:  Nanaimo,  Vancouver  ialand. 

— ^  montanaensis  (Meek)  White. 
(1883.) 

Twelfth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Bnr. 

Terr.,  pt.  1,  p.  161,  pi.  38,  flg.  8a.    Wash.,  1883. 

C.  A.  White. 
Formation:  Jurassic. 
Location:  Near  the  lower  canyon  of  the  TellafW* 

stone  river,  Mont 
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Gonioxnya — Continned. 

Whiteayes.    ( 1882. ) 

Proo.  and  TvmKui.  Boj.  Soc.  Oui.»  rol.  1,  sea  4,  pw 

88.    Koatreal,  1883.    J.  F.  WhltMTei. 
Foiraatiion:  Gretaoeoiu. 
Location:  NortheMt  aloptt  of  JaduM  monntAln, 

In  the  Tftlley  of  the  Lower  Fiawr,  Cknada. 

sp.  nndet.  Wbiteayes.    (1884.) 

GeoL  and  Nat  HM.  8ar.  Can.,  Mes.  Fom.,  toL  1, 
pt3,p.  SS5.    Montreal,  1884.    J.  F.  Whltearea. 
Fonnation:  Gretaoaooi. 
liocation:  Booth  ilde  of  Alllford  bay. 

QooioBoma  n.  g.  Conrad.    (1869.) 

Am.  Jonr.  Conch.,  toL  6,  Phlla.,  1869, 1870,  pp. 
43,44.    Phila.,  187a    T.  A.  Conrad. 

ixiflata  n.  s.  Conrad.    (1869.) 

Am.  Jonr.  Conch.,  toL  6,  Phlla.,  1869, 1870,  p.  4l9 

pL  1,  flg.  10.    Phila.,  1870.    T.  A.  Conrad. 
Formation:  Oretaoeona. 
Location  r  CroBBwlcki,  N.  J. 

Qouldia  [Adams]  Conrad.    (1869.) 

Am.  Joor.  Conch.,  rol.  fi,  Phlla.,  1869, 1870,  p.  48. 
Phila..  1870.  T.  A.  Conrad. 

oonradi  n.  s.  Whitfield.    (1885. ) 

Mong.  U.  8.  Geol.  Snr.,  toI.  9,  pp.  1S6, 126,  pi.  18, 

llCkl-3.    Wash.,  1886.    &  P.  WhltAeld. 
Fotmatton:  Cretaoeonai 
Location:  Haddonfleki,  N.  J. 

—  dedlTla  n.  s.  Conrad.    (1869.) 

Am.  Joor.  Conch.,  vol.  6,  Fhila.,  1869, 1870,  pi.  9, 

flg.  5.    Phila.,  187a    T.  A.  Conrad. 
Fonnation  r  Gretaceona. 
Location  :  Haddonfield,  N.  J. 

—  deoUviB  (Con.)  Whitfield.    (1885.) 

Hong.  U.  8.  OeoL  Snr.,  vol.  9,  p.  126,  pi.  18,  flg. 

11.    Wuh.,  1886.    B.  P.  Whitfield. 
Formation  :  Cretaceooa. 
Location :  Haddonfield,  N.  J. 

— —  decemnarla  n.  s.  Conrad.     (1869.) 

Am.  Jour.  Conch.,  toI.  6,  Phila.,  1868, 1870,  p. 

48,  pi.  9,  flg.  4.    Phila.,  187a    T.  A.  Conrad. 
Fonnation  r  Oretaceoue. 
Location  :  Haddonfield,  N.  J. 

—  deoemnaria  (Con.)  Whitfield. 

(1885.) 
Kong.  U.  S.  Oeol.  Bnr.,  toL  4^  pp.  124, 126,  pL 

IS,  flg.  4.    Wash.,  1885.    R.  P.  Whitfield. 
Fonnation:  Cretaceone. 
Location  :  Haddonfield,  N.  J. 

• —  parilia  (Con.)  Whitfield.    (1885.) 

Mong.  U.  8.  Oeol.  Snr.,  vol.  9,  pp.  126, 127,  pi.  18, 

flgi.  12, 18.    Wash.,  1886.     B.  P.  Whitfield. 
Formation :  Cretaceous. 
Location  :  Marlboro,  K.  J. 

flnunmatodon  n.  g.  M.  &  H.    (1866.) 

Fftleont.  Up.  Mo.,  Smithson.  Cont.  KnowL,  toL 
14,  No.  172,  pp.  89,  90.  Waih.,  1866.  Maek  ft 
Haydeo. 

Tjrpe:  Area  (cacnllaca)  Inomata  M.  A  H. 


Orammatodon — Continned. 
(?)  UtaflyoucoensiB  n.  s.  Whit- 
eaves.    (1878.) 
Canadian  Naturalist,  toI.  8.,  n.  aer.,  No.  7,  p.  404. 

Montreal,  1878.    J.  F.  WhlteaToe. 
Formation :  Jnraaic. 
Location:  IltaeyoncH) rlTor. 

(?)  Utasyo  a  o  o  e  n  a  la  Whiteaves. 

(1878.) 
OeoL  Snr.  Can.;  Bop.  Prog,  for  1876,  1877,  pp. 

169,164.    MontNal,  1878.    J.  F.  WhiteaTea. 
Fonnation :  Jnraaiic. 
Location :  Utaqronoo  rlrer,  Britieh  Columbia. 

Inomatna  M.  &  H.    (1865.) 

Paleont.  Up.  Mo.,  Smithson.  Cont.  Knowl.,  toI.  14, 

No.  172,  p.  90,  pi.  8,  figs.  9,  9a,  6.    Wash.,  1866. 

Meek  ft  Hayd'en. 
Formation :  Juraasie. 
Location  :  Southwest  base  of  Black  hilla. 

— ^inomataa  (M.  A   H.)  WhiteaveB. 
(18780 
Canadian  Naturalist,  irol.  8,  n.  ser..  No.  7,  p.  404. 

Montreal,  1878.    J.  F.  WhiteaTea. 
Formation :  Jurassic. 
Location :  Iltasyooco  rirer. 

inomataa  (M.  Sl,  H.)  WhiteaveB. 

(1878.) 
Geol.  Snr.  Can.;  Bep.  Prog,  for  1876, 1877,  p.  163. 

Montreal,  1878.    J.  F.  Whiteaves. 
Fbrmation:  Jurassic 
Location :  Iltasyouoo  river,  British  Columbia. 

inomataa  (M.  &  H.)  Whitfield. 

(1880.) 

Bep.  Qwh  Black  Hills  of  Dak.,  pp.  369,  360,  pL6, 

fig8.1B-18.    Wash.,  1880.    B.  P.  Whitfield. 
Formation :  Jurassic. 
Location  :  Near  the  Black  hills. 

inomatuB    (M.  &  H.)  Whiteayes. 

(1884.) 

Geol.  and  Nat  Hist  Sur.  Can.;  Mes.  Foes.,  vol.  1, 

pt  8,  p.  236.  pi.  31,  figs.  8,  8a,  6.    Montreal, 

1884.    J.  F.  Whiteavee. 
Formation:  Cretaceous. 
Location :  North  shore  of  Cumshewa  inlet,  Skide- 

gate  inlet  south  side  of  AUiford  bay,  bay  east 

of  Alllford  bay. 

^—  ?  vancouverenaia  Meek,     f  1876. ) 

Bull.  U.  S.  GeoL  and  Geogr.  Sur.  Terr.,  voL  2,  No. 

4,  pp.  356.  &:7,  pi.  3,  figs.  6,  6a.    Wash.    1676. 

F.  B.  Meek. 
Formation  :  Cretaceous. 
Location  :  Komooks,  Yancourer  Island. 

— —  ?  vanoonverenaiB    (Meek)    White. 
(1889.) 

Bull.  U.  S.  Geol.  Snr.  No.  61,  p.  89.    Wash..  1889. 

C.  A.  White. 
Formation  :  Cretaceous. 
Location  :  Sucia  island. 
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QrammoBtomum  amexicanmn   Ehren- 

berg.    (1854.) 
SfikrogeoloRi*,  Taf.  82,  fig.  11.    Ldpzlg,  1864. 

Fonnation :  OnteeMmt. 
Location :  Mlnourl  region. 

—  amezloanuin  Ehrenberg.    (1854.) 

MlkrogMlogle,  Taf.  8^  fl«.  lA.    Leipsig,  1864. 

0.  O.  Xhrenbarg. 
Formation :  Cntaeoont. 
Location :  MlaiMlppi  region. 

—  invalidum  Ehrenberg.    (1854.) 

Mikrogvologie,  Taf.  88,  flg.  17.    Leipalg,  1864. 

0.  O.  Shrenborg. 
Formation :  Grotacooni. 
Location :  lUeeleelppI  region. 

phyllodes  Ehrenberg.    (1854.) 

Mikrogeologie,  Taf.  88,  Hg.  16.    Lcipsig,  1864. 

G.  G.  Ehrenberg. 
Formation:  Gretaceone. 
Location:  Miwiislppl  region. 

rhomboldale  Ehrenberg.    (1854.) 

Hikrogeologie,  Taf.  38,  lig.  19.    Leipsig,  1864, 

0.  O.  Ehrenberg. 
Formation :  Gretaceone. 
Location :  Miaaieiippi  region. 

teesera  Ehrenberg.    (1854.) 

Mikrogeologie.  Taf.  32,  ilg.  18.     Leipxig,  1866. 

G.  6.  Ehrenberg. 
Fonnation:  Gretaceooa, 
Location:  HiasiMippi  regloB. 

validum  Ehrenberg.    ( 1854. ) 

Mikrogeologia,  Taf.  82,  flg.  12.     Leipzig,  1854. 

G.  O.  Ehrenberg. 
Formation:  Gretaoeoua. 
Location:  MiMonri  refcion. 

Qranoaroa  (snbgen.    Conrad)  Meek. 
(1876.) 

Bep.   U.  8.  Geol.  Sor.  Terr.,  toI.  8,  pp.  78,  79. 
Wadi.,  1876.    F.  B.  Meek. 

Oranocardinin  n.  snbgen  Gabb.    (1889.) 

Geol.  Snr.  Gal.,  Paleont.,  toI.  8,  p.  266.    Fhila., 
1869.    W.  M.  Oabb. 

QraptooarcinuB  texanna  n.  s.  Roemer. 
(1887.) 

Nenee  Jabrbnch  f.  Mineral.  Geol.  a  Paleont,  pp. 

173-176,  flga.  a  and  &,  text     Stattgart,  1887. 

F.  Boemer. 
Formation:  Gretaceoua. 
Location:  Shoal  creek,  near  Auatin,  Tex. 

GhTphaea  [Lam.]  Morton.    (1828.) 

Jonr.  Acad.  Mat  Scl.  Phila.,  toI.  6,  lat  aer.  1827- 
1831,  p.  79.    Phila.,  1827-1831.    S.  G.  Morton. 

— -^  auoella  n.  b.  Roemer.    (1849.) 

Texae,  p.  396.    Bonn,  1849.    F.  Boemer. 

Formation:  Gretaceoaa 

Location:  Ford  near  Mew  Brannfela,  Tex. 

bryani  (Gabb)  Whitfield.    (1885.) 

Mong.  U.  8.  Geol.  Sar.,ToL  9,  pp.  206,  207,  pL  87, 

flga.  6-9.    Waah.,  1886.    B.  P.  Whitfield. 
Formation:  Gretaceooa. 
Location:  Yincenttown,  K.  J. 


Ohyphaea — Continned. 
bryani  var.  preoedens  n.  var.  Whit- 
field.   (1885. ) 

Mong.  n.  S.  GeoL  Snr.  toI.  9,  pp.  194,  196,  pL  ttn 
figs.  7,  8.    Waah.,  1886.    a  P.  Whitfield. 

Formation:  Gretaceoua. 

Location:  Thronghont  Monmouth  county  and  alio 
particularlj  ao  in  the  Ticinity  of  New  Egypt, 
N.J. 

^alceola  (Qnenstedtf )  Meek.   (1860.) 

Bep.  Expl.  Great  Baain  Terr.,  Uuh,  p.  356,  pL  S^ 
flg.  2.    Wash..  1876.    F.  B.  Meek. 

Formation:  Juraaaic 

Location :  Near  tha  Bed  bnttea,  oa  th«  North 
Platte. 


-— calceola  var.  nebraaoenala  n.  var. 

M.  A;H.    (1861.) 
Proc.  Acad.  Nat  Sd.,  Phila.,  for  1861,  pp.  487-488, 

Phila.,  1868.    MeekAHayden. 
Formation:  Juraaaio. 
Location:  Head  of  Wind  rlTer  Tallej,  at  baae  of 

monntaina,  Nebr. 

—  calceola  var.  nebraacenalB  M.  &H. 

(1865.) 

Paleont  Up.  MiHOuri,  Smitlwon.  Gont  Knowl., 
ToL  14.  No.  172,  pp.  74-76,  pL  8,  flga.  1  o-e,  and 
annexed  cuta.    Waah.,  1866.    Meek  ft  HayduL 

Formation:  Juraaaio. 

Location:  Wind  river  monntaina,  aouthem  part 
of  Dakota:  Bed  buttea,  forthereeat,  Dakota. 

—  calceola  var.  nebraacenalB  (M.  & 

H.)H.  dtW.    (1877.) 

Bep.  Geol.  ExpL  Fortieth  Parallel,  rol.  4,  pt  8, 
pp.  286,  287,  pi.  7.  flg.  11.  Waah.,  1877.  HaU 
A  Whitfleld. 

Formation:  Juraaaic. 

Location:  Sheep' creek,  Uinta  range,  Utah;  uid 
on  Aahley  creek,  Uinta  range. 

—  calceola  Tar.  nebraacenaia  (M.  A 
H.)  Whiteavee.     (1878.) 

Ganadian  Naturaliat  toI.  8,  n.  aer.,  Mo.  7,  p.  40L 

Montreal,  1878.    J.  F.  Whitearea. 
Formation:  Jnramic 
Location:  Ilta^yonoo  river. 

—  calceola  var.  nebraacenaia  (M.   & 

H.)  Whiteavee.    (1878.) 

Geol.  Sur.  Gan.,  Bep.  Prug.  for  1876-77,  p.  161 

Montreal,  1878.    J.  F.  WhiteaTea. 
Formation:  Juraaaic. 
Location:  Dtaayouco  river,  Britlah  Golumbia. 

— calceola  var.  nebraaoenata  (M.  &  H . ) 
Whitfleld.    (1880.) 

Bep.  Geol.  Black  Hilla  of  Dak.,  pp.  849,  860,  pi.  8, 

figs.  13-16.    Wash.,  1880.    B.  P.  Whitfleld. 
Formation;  Juraaaic. 
Location:  Wind  river  monntaina. 

—  calceola  Tar.  nebraaoenalB  (M.  & 

H.)  White.    (1885.) 
Fourth  Ann.  Bep.  U.  8.  Geol.  Sur.,  p.  290^  pi.  86, 

flgs.  1-6.    Wash.,  1684.    G.  A.  Whita. 
Formation:  Juraaaic. 
Location:  Dlatant   localitiea  in   Wyoming  and 

Idaho. 
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GryphaBa — Continued. 

oonvexa  n.  b.  Morton.    (1828.) 

Joor.  Acad.  Nat.  8ci.,  Phila.,  toI.  6,  iBt  ter.,  1828- 
1831,  pp.  79,  80,  pi.  4,  flga.  1,  S.  Phlla.,  1837- 
1831.    S.  O.  Morton. 

Formation:  Orctacaou. 

Location:  Woodward'a  fknn,  naar  Walnford,  Haw 
Egypt,  N.  J.;  8t  Qaorgea,  Bel. 

oonvexa  (Say  sp.)  Morton.    (1829.) 

Jan.  Aoad.  Nat.  8cl.,  Phlla..  roh  6,litBer.,  1837- 
1831,  p.  in.    Phila.,  1827-1831.    8.  e.  Morton. 

Formation:  Cretaceoni. 

Location:  Big  Timber  creek,  Olonceater  conntj, 
N.J. 

^—oonvexa  (Say ip.) Morton.    (1830.) 

Am.  Jonr.  8cL,  lit  ter.,  toL  17,  p.  283.    New 

Haren,  1830.    8.  O.  Morton. 
Formation:  [Cretaceous.] 
Location:  New  Jenej. 

oonvexa  (Say)  Morton.    (1834.) 

Synop.  Org.  Bern.  Cret  Or.  U.  8.,  p.  S3,  pi.  4^  iigi. 

1,2.    Fhila.,  1834.    S.O.Morton. 
Formation:  Oretaceona. 
Location:  New  JetMj,  Delaware,  and  Alabama. 

oonvexa  (Say)  Troost.    (1840. ) 

Fifth  OeoL  Sep.  Tenn.,  p.  46.    NathTille,  1840. 

O.Trooet. 
Fonnatlon:  Oretaceona. 
Location:  McNairy  oonnty,  Tenn. 

—  ooxTUgata  n.  s.  Say.    (1833.) 

Account  of  Kzped.  Pittaburg  to  Bocky  monntainf, 

iroL2,pp.410,411.    Fhila.,  1823.    Thaa.aay. 
Fonnatlon:  [Gretaeeona.] 
Location:  About  Bed  rlrer. 

dilatata  var.  tnonmoaiil  n.yar.  Mar- 
oon.   (1858.) 

OeoL  N.  Am.  pp.  4S,44,pl.  4,  flga.  1,  la,  6,  2,  8. 
Zurich,  1858.    Julea  Marcou. 

Formation:  Jnraailc  [Cretaceoni]. 

Location:  Bluflb  eurrounding  Plaia  Larga,  in  the 
bed  of  Fofleil  creek,  at  the  big  and  little  Tucum- 
oaril.  Pyramid  mount,  Monte  rernelto  and 
the  Llano  Estacado,  near  the  Tillage  of  Corero, 
New  Mexico,  and  on  the  tableland  or  maaa  be- 
tween Inacriptlon  rock  and  the  Ganondto  Bon- 
ito,  weat  of  the  Sierra  Madre.  Southern  part  of 
the  Llano  Sitacado.  Leon  iprings  between  Fort 
Inge,  Tex.,  and  Kl  Paeo,  Chihuahua. 

—  muoronata  Qabb.    (1869.) 

Oeol.  8nr.  Gal.,  Paleont.,  toL   2,  pp.  274, 27i. 

Phila.,  1889.    W.  M.  Oabb. 
Formation:  Oretaoeoua. 
Location:  Sierra  de  lae  Oonohaa,near  ArlTeehi, 

Sonora,  Mexico. 

—  muoronata  ( Gabb)  White.    ( 1884. ) 

Fourth   Ann.    Bep.    U.    8.    Oeol.  Sur.,  p.  802. 

Waah.,  1884.    0.  A.  White. 
Formation:  Cretaoeoua. 

—  mutabilis  n.  s.  Morton.    (1828.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  8,  let  aer.,  1828- 
1831,  pp.  81--83,  pi.  4,  flg.  8.  Phila.,  1827-1881. 
8. 0.  Morton. 

Formation:  (^etaceoua. 

Location:  New  Jeraey  and  Delaware. 


9ryphm9L — Continned. 

mntabllla  (Say  sp.)  Morton.   (1830.) 

Am.  Jour.  Sci.,  lat  aer.,  toI.  17,  p.  283.    New 

HaTen,  1830.    8.  O.  Morton. 
Formation:  Cretaoeoua. 
Location:  New  Jenetj. 

mutabUis  Morton.    (1834. ) 

9ynop.  Org.  Bem.  Cret  Or.  U.  8.,  pp.  08, 54^  pi.  4. 

flg.  8.    Phila..  1634.    &  O.  Morton. 
Formation:  Cretaoeona. 
Location:  New  Jeraey,  Delaware,  Alabama,  Ten- 

neaaee,  and  Miaaouri. 

mutabUis  (Mort.)  White.    (1884.) 

Fourth  Ann.  Bep.  U.  S.  OeoL  Sur.,  p.  802.    Waah., 

1884.    C.  A.  White. 
Formation:  Cretaoeoua. 

navia  (Con. )  Qabb.    (1869. ) 

Oeol.    Sur.   CaL    Paleont,  toL  2,  pp.  273,  274. 

Phila.,  1889.    W.M.OabU 
Formation:  Cretaceona. 
Location:  Sierra  de  laa  Conohai,  near  AriToohl, 

Sonora,  Mexico. 

navla  (Con. )  White.    (1883. ) 

Fourth  Ann.  Bep.  T7. 8.  OeoL  Sur.,  p.  802,    Waah., 

1884.    C.  A.  White. 
Formation:  Oretaceona. 

nebraBoeneia  (M.  d&  H.)  Whiteayee. 

(1884.; 

Oeol.  and  Nat  Hiat  Sur.  Oan.  Meaa.  Foaa.,  vol.  1, 
pt  3,  pp.  244, 246,  pL  32,  flga.  2, 2a,  6.  Montraal, 
1884.    J.F.WhiteaToa. 

Formation:  Cretaceona. 

Location:  Beat  end  of  Maud  ialuid;  aouth  aide  of 
AUiford  bay. 

pitoherl  n.  s.  Morton.    (1834.) 

^ynop.  Org.  Bem.  Cret.  Gr.  U.  8.,  p.  66,  pi.  16,  iig. 

9.    Phila.,  1834.    S.O.Morton. 
Formation:    Oretaceona. 
Location:  Plaina  of  the  Kiameaha,  in  Arkanaaa ; 

&lla  of  Yerdigria  river,  in  the  aame  territory. 

pitohexl  (Morton)  Boomer.    ( 1849. ) . 

Tex.,  pp.  894, 395.    Bonn,  1849.    F.  Boemer. 

Formation:  Cretaoeoua. 

Location:  Kight  milee  aboTe  New  Braunfela,  Mia> 

aion  hill,  upper  piraaoa  river,  and  near  Freder- 

ickabnrg,  Tex. 

pitoherl  Morton.    ( 1852. ) 

Kreide  von  Tex.,  pp.  73,  74,  Taf.  9,  flga.  lo-e. 

Bonn,  1862.    F.  Boemer. 
Formation:  Cretaceous. 
Location:  Onadalupe  river,  eight  milea  above  New 

Brauufeis,  Mianioa  hilla,  upper  Brazoa  river,  and 

Fredericksburg,  Tex. 

pitoherl  (Mort. )  Shnmard.    ( 1853. ) 

Xxpl.  Bed  river,  Louiaiana,  by  R.  B.  Marcy,  p.  205, 
pi.  6,  flg.  5.    Wash.,  1853.    B.  F.  Shuuiard. 

Formation:  Cretaceona. 

Location:  Fort  Waahita,  Ind.  T.;  Croaa  Timben, 
Tex. 

pitoheri  (Mort. )  Blake.    ( 1855. ) 

Bep.  Kxpl.  and  Sur.  P.  B.  R.  Mlasissippi  river  to 
Pacific  ocean,  vol.  2  ;  Bep.  Geol.  Thirty-second 
Parallel,  p.  39.    Wash.,  1855.    W.  P.  Blake. 

Formation:  Cretaceous. 

Location:  From  the  Big  springs  of  the  Colorado. 
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Oryphaea — Cont  inaed . 

pitoheri  (Morton)  Conrad.    (1855.) 

Bap.  U.  8.  and  Hex.  Bound.  8ar.,  vol.  1,  pt.  2,  p. 

156,  pi.  7,  fig.  S ;  pi.  10,  il«L  to,  k    WMh.,  1857. 

T.  A.  Gonmd. 
Tormatlon:  Orctftoaona. 
Location:  Laon  iprinfi.  Tax.,  plaina of  tha  Kiam- 

adia,  Arte.,  Kaw  Braunfala,  Tax.,  Fort  Washita 

and  CroM  Timbaxa,  Tax. 

pltcheri  (Mort.)  Sohiel.    (1855.) 

Bap.  Kxpl.  and  Bar.  P.  B.  B.  Ml«ia«ippi  riTar  to 
Pacific  ocaan,  toL  8;  Bap.  Bxpl.  Forty-flnt  par- 
allal,  N.  Lat,  p.  108,  pU  8,  flg.  9.    Wadi.,  1866. 
Jamai  Schial. 
Tormation:  Oretaoaona. 
Location:  Top  of  a  aand  hill  naar  Grand  riTar. 

pltobexl  (Mort. )  HaU.    ( 1856. ) 

Bep.  KxpL  and  8ar.  P.  B.  B.  MiMlssippi  rirar  to 
Pacific  ooaan,  toI.  8,  pt  4,  pp.  99, 100,  pL  1, 


Plaia    Laiia, 


flga.1-8.    Wadi.,  1868.    Jamas  HalL 
Tormation:  Cratacaoni. 
Location :    Pyramid    monntain. 

Camp  60. 

—  pitoheri  (Morton)  Maroon.    (1858.) 

Qaol.  N.  Am.  pp.  a»-40,  pi.  4,  flfH  6,6a,^  8w 
Zarich,  1868.    Jnlas  Mareoo. 

Formation :  Cratacaona. 

Location :  Hilis  snrrounding  Gomat  oreak,  ona  of 
the  afOuants  of  tha  Falaa  Washita  rivar  (Long. 
99°,  Lat.  86^  60^);  on  tha  bank  of  fha  Ganadian; 
at  Fort  Washita ;  in  tha  plain  of  Kiamaaha, 
Arkanns ;  at  tha  tail  of  tha  Yardigris  rirar, 
afflnant  of  tha  Arkanaaa ;  naar  Praaton ;  in  tha 
Ticinitj  of  Naw  Braanfals ;  and  at  Waoo  camp 
on  tha  Bio  Qnadalnpa,  Tax. 

—  pitoheri  (Mort.)  Gabb.    (1860.) 

Second  Bap.  Gaol.  Bac.  Arkansas,  pL  7,  flg.  8w 

Phlla.,  1860.    D.D.Owan. 
Formation:  Cratacaona. 
Location:  Axkanaas. 

—  pitoheri  (Mort.)  Newberry.    (1861.) 

Bap.  Colorado  rirar  of  tha  West,  pt  8,  p.  181. 

Wash.,  1861.    J.  8.  Nawbarty. 
Formation:  Cretaceous. 
Location :  A  few  milea  east  of  Fort  Daiianca,  still 

further  eastward  near  Corera ;  on  tha  banks  of 

tha  Pecos,  east  of  Albuquerque. 

^  pitoheri  (Morton)  Gabb.    (1869.) 

Oeol.  8or.  Gal.  Paleont,  iroL  8,  ppw  878,  878. 

Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaoeous. 
Location :  Sierra  de  laa  Oonchaa,  naar  AifTaohl, 

Sonora,  Mexico. 

—  pitoheri  K  Mort. )  White.    ( 1884. ) 

Fourth  Ann.  Rep.  U.  S.  Geol.  .Sur.,  pp.  34i2,  303, 

pL  49,  figs.  l-«.     Wash.,  L8SI.    C  A.  White. 
Formation :  Cretaceous. 

—  pitoheri  var.  navia  n.  var.    Hall. 
(1856.) 

Bap.  Kxpl.  and  Snr.  P.  B.  B.  MisMfmippi  river  to 
Pacific  ocean,  vol.  8,  pt.  i,  p.  lou,  pi.  1,  figs. 
7-10.    Wash.,  1868.    James  Hall. 

Formation :  Cretaceous. 

Location :  False  Wajitiita,  Camp  31. 


Gryphcea — Continued. 
pitoheri  var.  navla  ( Hall )  New- 
berry.   (1861.) 
Bap.  Colorado  riTar  of  tha  Wast,  pt.  8,  p.  180. 

Wash.,  1861.    J.  8.  Nawbarry. 
Formation :  Cretaceous. 

Location :  At  tha  Moqnl  Tillagaa ;  aaat  of  Fort 
Daflanea ;  on  tha  Paooa. 

pitoheri  var.  navia  (Hall)  Whit- 
field.   (1884.) 
Mong.  U.  8.  Sur.,  toL  9,  p.  88.    Wash.,  1886. 

B.  P.  Whitfield. 
Formation :  Cratacaona. 

Location :  Monmouth  county  and  Blna  Ball,  N. 
J.;  also  lh>m  Freehold,  Burlington,  Timber 
creek,  and  Naw  Kgypt,  N.  J. 

pitoheri  var.  (Mort,)  White.  (1876.) 

Bap.  Oaogr.  and  Qaol.  Bxpl.  and  Sar.  wast  of 
one-hundredth  meridian,  toI.  4,  pt.  1,  i^.  171, 
172,  pi.  17,  figs.  1*^.  Waah.,1876.  O.A.WhitaL 
Formation :  Crataoaona. 

Location:  Twanty-flTe  miles  aonthwett  of  and 
also  near  Paria ;  east  fork  of  Paria  oreak ;  aaat 
of  Impractieabla  ridge ;  Dirty  Devil  rirar,  aaat 
of  ridge,  Utah;  canyon  fira  milaa  watt  of 
Pnerco;  east  of  Mount  Taylor,  and  Aooma 
plateau.  New  Mexico,  etc. 

planoocnTexa  n.  s.  Whitfield. 

(1876.) 

Bap.  Bee.  Carroll,  Mont,  to  Tellowstone  National 

Park,  p.   142,  pi.  8,  figs.  9,10.    Wash.,  1876L 

B.  P.  Whitfluld. 
Formation :  Jurassic. 
Location :  In  the  Bridgar  mountains,  Mont. 

plioatella  n.  b.  Morton.    (1833.) 

Am.  Jour.  Sci.,  1st  aer.,  rol.  23,  p.  293,  pL.  9,  flg. 
4,  [rol.  84].    New  Haren,  1838.    8.  O.  Mortpn. 
Formation  :  Cretaceoua. 
Location :  Alabama. 

plioatella  Morton.    (1833.) 

Am.  Jour.  Scl.,  1st  aer.,  rol.  84,  pi.  9,  flg.  4.  Daw 
Haren,  1833.    8.  G.  Morton. 

— ~*  ainuata   var.    amorioana   n.    Yar. 
Marcon.    (1858.) 

Geol.  N.  Am.,  pp.  87,  88,  pL  8,  flg.  1.    Zurich, 

1858.    Julea  Marcou. 
Formation :  Cretaceoua. 
Location :  Bordan  of  Bad  rirar,  naar  Praaton, 

Tax. 

— *  thiraas  n.  s.*  Gabb.    (1861.) 

Proc  Acad.  Nat  Sci.  Phila.,  for  1861,  pp.  389,88a 

Phila.,  18(2.    W.  M.  Gabb. 
Formation:  Cretaceous.    [Tertiary.] 
Location:  "  Nanafalia,"  Ala. 

thiraaB  (Gabb)  White.    (1884. 

Fourth  Ann.  Bep.  U.  8.  Gaol.  Sur.,  p.  303.    WaslL* 

1884.     C.  A.  White. 
Formation:  Cretaceous. 

vesicularia  (Lam.)  Bronu.     (1838.) 

Lethsea  Goognostica,  Zweiter  Band,  pp.  670-673. 

Taf.  32,   figs.  1  a-€.    Stuttgart,  1838.    H.  O, 

Bronn. 
Formation  :  Cretaceous. 
LocatioD:  New  Jersey. 


•  NanaCalia  Bluff  referred  to  Tertiary  by  Smith  A  Johnson.    G.  thinsi,  referred  to  Ostred  thirssi  l^  Hetlprla. 
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QiyphaBa — Continued. 

—  vesiculariB  (Lam.)  Gabb.    1864.) 

Geol.  Sor.  Gal.  Paleont.,  toL  1,  p.  206.     PhUa., 

1604.    W.  M.  Gabb. 
rormation:  Gretaoeoiu. 
Location:  Near  San  Diego,  Gal. 

-^  TeBioulariB  (Lam.)  Meek.   (1876.) 

Bep.  U.  8.  Geol.  Snr.  Terr.,  toI.  9,  pp.  20,  21.  pL 
11,  figs.  2o-€;  pL  18,  flgi.  8a,  6.  Waeh.,  1876. 
F.  B.  Meek. 

Formation:  Oretaceooa. 

Location :  Oheyenne  rlTer,  near  the  Black  hilla. 

—  TeaioiilarlB  (Lam.)  Oabb.    (1876.) 

Proc.    Acad.  Nat  Scl.,  Phlla.,  for  1876,  p.  8». 

Phila.,  1876.    W.  M.  Gabb. 
Formation:  Gretaceona. 
Location:  Georgetown,  Ga. 

▼eBicularia  ( Lam. )  White.     (1883. ) 

Fourth  Ann.  Rep.  U.  8.  Geol.  Sor.,  p.  303,  pi.  48, 

flge.  1-5.    Wadi.,  1884.    0.  A.  White. 
Formation :  Gretaoeoni. 

— -  vesloulailB  (Lam.)   Whitfield. 

(1885.) 
Mong.  U.  S.  GeoL  Bar.,  vol.  9,  p.  194,  pi.  26, 

flga  9,10.    Wadi.,  1886.    B.  P.  Whitfield. 
Formation:  Cretaoeooa. 
Location :  New  Jeney. 

—  vesiciilaziB  (Lam. f)  Whitfield. 

(1885.) 

Hong.  U.  S.  GeoL  Snr.,  toL  9,  pp.  86-39,  pi.  8, 
figB.  15, 16 ;  pL  4,  figa.  1-3;  pL  6.  Wadi.,  1885. 
B.  P.  Whitfield. 

Formation :  Gretaceona. 

Location :  All  the  noted  localltiea  of  the  lower 
and  middle  green  aanda  of  the  New  Jeraey  Gre- 
taceona. 

—  ▼eBicnlarla   var.  anoella   (Boem.) 
Whitfield.    (1885.) 

Kong.  U.  8.  Geol.  Sur.,  vol.  9,  pp.  87,38,  pL  26, 

fig8.9,ia    Wash.,  1885.    B.  P.  Whitfield. 
Formation:  Gretaceona. 
Location :  New  Jeraey. 

—  ▼•slculailB   yar.    oonvexa    (Say) 
Whitfield.    (1885.) 

Hong.  U.  8.  Geol.  Snr.,  toL  9,  p.  87.    Waah., 

1886.    B.  P.  Whitfield. 
Formation :  Gretaceona. 
Location  :  Monmonth,  Gream  ridge,  New  Egypt, 

HarrlaonTllle,  near  Mnlllca  hill,  and  elaewhere 

in  New  Jeraey. 

—- *  veaioulaxiB  Tar.  mntabillB  (Mort.) 

Whitfield.     (1885.) 

Mong.  U.  8.  GeoL  8ur.,  toI.  9,  p.  88,  pL  4,  flg.  8. 

Waah.,  1885.    B.  P.  Whitfield. 
Formation:  Gretaceona. 
Location :  Monmonth  county,  N.  J.,  Gream  ridge, 

1I.J. 

-^*  TeaiciilaxlB    var.    No.   4.    n.    var. 
Whitfield.    (1885.) 

Mong.  U.  8.  GeoL  Snr.,  toI.  9,  p.  88,  pL  8,  flg.  lA. 

Waah.,  1885.    B.  P.  Whitfield. 
Formation:  Gretaceona 
location :  New  Jeraey. 


Gkrypha&a— Continued. 

vomer  n.  b.  Morton.    (1828. ) 

Jour.  Acad.  Nat  Sei.,  Phila.,  toI.  6,  lat  aer.,  1827- 
1831,  pp.  8:^-85,  pL  6,  figa.  1-3.  Phila.,  1827- 
1831.    8.  G.  Morton. 

Formation:  Cretaoeoua. 

Location  :  Near  New  Egypt,  N.  J. 

vomer  Morton.    (1830.) 

Am.  Jour.  Sci.,  lat  aer.,  vol.  18,  pL  i,  figa.  l,fi. 
New  HaTen,  1830.    8.  G.  Morton. 

vomer  Morton.    ( 1830. ) 

Am.  Jour.  Scl.,  lat.  aer.,  toL  17,  pw_283.    Niv 

Hayen,  1830.    8.  G.  Morton. 
Formation:  Gretaceona. 
Location:  New  Jeney. 

— ^  vomer  Morton.    (18S0.) 

Jour.  Acad.  Nat  Sci.,  Phlla.,  toL  6,  lat  aer.  1827- 
1831,  pp.  197,196,  pL  8,  figa.  11,12.  Phila., 
1827-183L    8.  O.  Morton. 

Formation:  Gretaceona. 

Location :  New  Bgypt,  N.  J. 

— ^  vomer  Morton.    ( 1833. ) 

Am.  Jour.  Sd.,  lat  aer.,  toI.  24,  pL  9^  flg.  B^ 
New  HaTon,  1838.    8.  G.  Morton. 

vomer  Morton.    ( 18.34. ) 

Synop.  Org.  Bem.  Oret  Gr.  U.  8.,  pp.  54,55,  pi.  i^ 

flg.  5.    Phlla.,  1884.    8.  G.  Morton. 
Formation:  Gretaceona. 
Location  :  Egypt,  N.  J. 

vomer  (Mort.)  White.    (1884.) 

Fourth   Ann.    Bep.    U.  8.    GeoL  Sur.,  p.   808b 

Waah.,  1884.    G.  A.  White. 
Formation:  Gretaceona. 


(1889.) 
Auatln,   1889. 


—  w^aahitaenaiB  n.  s.  Hill. 

Geol.  Snr.  Tex.,  Bull.  No.  4,  p.  4. 

B.  T.  Hill. 
Formation:  Gretaceona. 
Location:  Waahita  limeatone,  extending  aouth- 

ward    continuoualy  through    Doniaon,    Fort 

Worth,  and  Auatin,  Tex. 

-( ?)  Blake.    (1855.) 

Bep.  ExpL  and  Sur.  P.  B.  R.  Miaaiaaippi  rlTer  to 
Pacific  ocean,  toL  2 ;  Bep.  ,Qeol.  Thirty-aeo- 
ond  parallel,  p.  40.    Waah.,  1855.    W.  P.  Blaka. 

Formation:  Gretaceona. 

Location  :  Elm  fork  of  the  Trinity  rlTtr. 

Meek.    (1864.) 
Geol.  Sur.  GaL  Faleont.,  roL  1,  p.  42,  pi.  8,  figs. 

4,4a.    Phila.,  1864.    F.  B.  Meek. 
Formation:  Juraaaic. 
Location :  Geneaaee  Talley,  Plnmaa  county,  Oal. 

?  White.    (1878.) 
EleTenth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Snr. 

Terr.,  p.  234.    Waah.,  1879.    a  A.  White. 
Formation:  Gretaceona. 
Location:  Goalyille,  Utah. 

-  ? Whiteavee.  (1882.) 

Proc.  and  Trana.  Roy.  Soc.  Can.,  Tol.  1,  aee.  4, 

p.  85.    Montreal,  1888.    J.  F.  WhiteaTea. 
Formation:  Gretaceona. 
Location :  Skagit  river,  Ganada. 
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GhyphflBa— Continued. 

— ^  sp.  ondet  Urqniza.    (1882) 

Ab.  Min.  Fomeoto  Bep.  Mtz.,  Tomo  7,  p.  SS4^ 
fl«.  18.     If  exloo,  1882.    H.  Urqnlxft. 

Formation :  Creteosoiu. 

Location:  Aatala,  Ooalcoman  district,  itate  of 
Michoacan,  Hex. 

Qryphaeostrea  (snbgen.  Conrad)  Meek. 
(1876.) 

Bep.  XJ.  8.  Owl.  8nr.  T«it.,  toL  9^  p.  11.  Waih., 
1876.    F.  B.  Meek. 

-^- (Con.)  Whitfield.    (1885.) 

Mong.  U.  8.  Geol.  Snr.,  toL  9,  p.  19ft.  Waih., 
1885.    B.  P.  Whitfield. 

vomer  (Mont.)  Whitfield.    (1885.) 

Mong.  U.  8.  GeoL  8nr.,  rol.  9,  pp.  196«  196,  pL 
86,  flgi.  11, 12.    Wadi.,  188ft.    B.  P.  Whitfield. 

Fonnation:  Cretaceoni. 

Location :  Timber  creek,  near  New  Egypt,  M ol- 
lica  hill,  Monmonth  coonty,  K.  J. 

Qxyphorhynchtia  n.  g.  Meek.    (1864.) 

Am.  Jonr.  8ei.,  2d  ler.,  rol.  87,  pp.  217, 218.*.  New 
HaTen,  1864.    F.  B.  Meek. 

Ghittnlina  tnrzlta  Ehrenberg.    (1854.) 

Mikrogeologle,  Taf.  8^  flig.  28.    Leipzig,  18ft4. 

0.  G.  Ehrenberg. 
Formation :  Gretaoeona. 

Location :  MlnlMlppi  region. 

Oynmams  n.  subgen.  Mbh,    (1888.) 

Am.  Jour.  Conch.,  toL  4,  ^  139.  Phila.,  1868. 
W.  U.  Oabb. 

G^ymnotooeraa  n.  g.  Hyatt.    (1877.) 

Bep.  GeoL  Ezpl.,  Fortieth  Parallel,  vol.  4,  pt.  1, 
pp.  110,  111.    Wash.,  1877.    AlpheuB  Hyatt. 

—  blakel  (Oabb  sp.)  Meek.    (1877.) 

Bep.  Oeol.  Ezpl.,  Fortieth  Parallel,  rol.  4.  pt  1, 
pp.  113-116,  pi.  10,  flge.  10, 10a-«,  pi.  11,  figg. 
6,6a.    Waeh.,1877.    F.  B.  Meek. 

Formation:  Triaadc 

Location:  Cottonwood  canyon.  West  Humboldt 
range.  Not. 

rotelliforme  n.  s.  Meek.    (1877.) 

Bep.  Geol.  Expl.,  Fortieth  Parallel,  toI.  4,  pt  1, 
pp.  111-113,  pL  10,  flga.  9,  9a.  Wadi.,  1877. 
F.  B.  Meek. 

Formation :  Triaaaio. 

Location :  Bnena  Yieta  canyon,  West  Hnmboldt, 
range.  Ner. 

Oyraulna  (aabgeii.  ag.)  Meek.    (1876.) 

Rep.  U.  8.  GeoL  Bur.,  Terr.,  toI.  9.  p.  ftSO. 
Waeh.,  1876.    F.  B.  Meek. 

Oyrodes  (Con. )  Gabb.    ( 1861. ) 

Proc.  Acad.  Nat  Sol.,  Phila.,  for  IMl,  p.  820. 
Phila.,  1862.    W.  M.  Gabb. 

abbotti  n.  s.  Gabb.    (1861.) 

Proc.  Acfld.  Nat  Sci.,  Pliila.,  for  1861,  pp.820-82L 

Phila.,  1862.    W.  BI.  Gabb. 
Formation :  Cretacuoua 
Location:  Mnllica  hill,  N.  J. 


Oyrodea— Continued. 

abyBBinuB  (Morton   Bp.)    Gabb. 

(1876.) 

Proc.  Acad.  Nat  8cL,  Phila.,  for  1876^  p.  296. 

Phila.,  1876.    W.  M.  Gabb. 
Formation:  Cretaceoua. 
Location :  Pataula  creek,  Ga. 

oonradi  n.  s.  Meek.    (1876.) 

Bep.  n.  8.  Geol.  8er.  Terr.,  toI.  9,  pp.  810,  311, 
figa.  83-86,  p.  810.    Wash.,  1876.    F.  B.  Meek. 

Xormation :  Cretaceoua. 

Location  :  Cheyenne  river.  Dak. 

oonradiana  (Gkkbb)  White.    (1889.) 

Bull.  U.  8.  GeoL  8nr.,  No.  ftl,  p.  4ft.    Wadi., 

1889.    C.  A.  White. 
Formation :  Cretaceoua,  VanoouTer  group. 
Location :  Sucia  and  Sheep  Jack  ialanda. 

depreasa  n.  s.  Meek.    (1877.) 

Bep.  Geol.  Ezpl.,  Fortieth  Parallel,  rol.  4^  pt  1, 
pp.  189, 160,  pL  16,  flga.  1,  la.  Waah.,  UH. 
F.  B.  Meek. 

Formation:  Gretaceooa. 

Location:  Chalk  creek,  at  the  month  of  the 
canyon  aboTe  CoalTllle,  Utah. 

depreaaa  (Meek)  White.    (1879.) 

Sleyeoth  Ann.  Bep.  U.  8.  Geol.  and  Oeogr.  Sor. 

Terr.,  p.  237.    Waah.,  1879.    0.  A.  White. 
Formation:  Cretaceoua. 
Location :  CoalTille,  Utah. 

doweUi  n.  8.  White.    (1889.) 

BulL  U.  8.  GeoL  8nr.,  No.  ftl,  p.  19,  pL  8,  flgiw 

8  and  9.    Waah.,  1889.    C.  A.  White. 
Formation:  Cretaceoua 
Location :  Near  JackaouTiUe,  Greg. 

— *  expanaa  n.  s.  Gabb.    (1864.) 

Geol.  8ur.  OaL  Paleont,  toL  1,  p.  108,  pL  U^ 
figa.62a-o.    PhUa.,1864.    W.M.Gabb. 

Formation:  Cretaoeona. 

Location :  Hilla  aonthweet  of  Martines;  Pence'a 
ranch,  abore  OroTille,  Butte  oonnty;  north 
fork  of  Cottonwood  creek;  Tuacac  aprlnga; 
Texaa  flat,  Placer  connty;  81akiyon  monntalna) 
81akiyon  county,  OaL;  JaokaonTille,  CVeg. 

expanaa?  ((Hbb)WhiteayeB.  (1874.) 

Geol.  8ur.  Can.,  Bep.  Prog,  for  1873-1874,  p.  268. 

Montreal,  1874.    J.  F.  WhiteaTei. 
Formation :  Cretaceoua. 
Location :  Protection  ialand. 

—  exoavata  (Micbelin  sp.)  Whiteayes. 
(1879. ) 

Geol.  Sur.  Can.,  Mee.  Fobs.,  toL  1,  pt  2,  pp.124, 
126,  pi.  16,  flffk  2,  2a.  Montreal,  1879.  J.  F. 
Whitearea. 

Formation:  Cretaceoua. 

Location:  Northweat  aide  tf  Hornby  ialand; 
Brown  riyer,  Yancourer  ialand;  Nanaimo 
riTer,  ten  milea  up,  YancovTor  Ialand;  Blunden 
point,  YancouTer  ialand;  8ucia  ialanda. 

Oyrodea  ?   obtoaiTolira   n.    s.     Gabb. 

(1861.) 
Proc.  Acad.  Nat  Sci.,  Phila.,  for  1861,  p.  SSOi 

Phila.,  1862.    W.  M.  Gabb. 
Form  at  ion:  Cretaccoxia. 
Location:  New  Jeraey. 
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Oyrode*— Continaed. 

petroaa  (Morton  8p.)  Gabb.  (1876.) 

Proc.  Acad.  Kat  ScL,  Fhila.,  for  1878,  p.  29ft. 

Phila.,  1878.    W.  M.Gabb. 
Tomuitioii:  Oi«tac«oiu. 
Location:  Qlanboro  and  Unlllca  hill,  N.  J. 

apillmaxiii  n.  g.  Gabb.    (1861.) 

Proc.  Acad.  Nat  ScL,  Phila.,  for  1861,  p.  820. 

Pbila.,  1882.    W.  ILGabb. 
VonnatloD:  Orotaceom. 
Location:  Mlninippi. 

Gyrotropls  n.  g.  Gabb.    (1876.) 

Proc  Acad.  Kal  ScL,  Phila.,  for  1878,  p.  800. 
Phila.,  1878.    W.  M.  Oabb. 

aquamoBaa  n.  s.  Grabb.    (1876.) 

Proc.  Acad.  Nat.  Sd..  Pbila.,  for  1876,  pp.  801, 

301.    Phila.,  1876.    W.  H.  Gabb. 
Formation:  Cretaoeona. 
Location:  Snow  hill,  N.  0. 

Hyatt,  A.    (1889.) 

0«nasia  of  the  Arictida,  Mem.  If  as.  Comp.  ZooL, 
Tol.  16,  No.  3,  p.  238,  pi.  14.    Cambridge,  1889. 

Halobia  (Bronn^  Gktbb.    (1864.) 

OaoL  Sar.  CaX.  Paleont,  toI.  1,  p.  80.  Phila., 
1864.    W.  ILOabb. 

Halobia?  dubU  n.  s.  Gabb.    (1864.) 

GooL  Bar.  Cal.  Fl^leont.,  toI.  1,  pp.  30,  31,  pi.  8, 
tgL  28a,  6.    Phila.,  1864.    W.  M.  Gabb. 

formation:  TriasBic. 

Location:  Star  canjon,  Baena  Yitta  dittrict. 
Not.,  and  Giflbrd*a  ranch,  Plomai  coanty,  CaL 

— -  occidentalia  n.  s.    Whiteaves. 

(1889.) 
Qeol.  and  Nat  Hist.  Sar.  Can.,  Cont.  Can.  Pala- 

ont.,  ToL  1,  pt.  2,  pp.  134,  135,  pi.  17,  flga.  6,  6. 

Kontreal,  1889.    J.  F.  Whiteavee. 
Formation:  Trlawic. 
Location:  Liard  riTor,  about  twentj-flTa  milea 

below  Deriri  Portage,  Canada. 

—  (Daonella)     lommali   (Wissmann) 
Meek.    (1877.) 

Bep.  Gaol.  £xpl.  Fortieth  Parallel,  toL  4,  pt  1, 
pp.  100-102,  pi.  10,  fig.  6.  Wash.,  1877.  F.  B. 
Meek. 

formation:  Triaatic. 

Location:  West  of  New  Ttm  mines,  Deeatoya 
Bumntains,  Cottonwood  canyon,  West  Hum- 
boldt range,  Not. 

—  (Daonella)    lommall   (Wifiemann) 
Whiteaves.    (1887.) 

Oeol.  and  Nat  Hist.  Sur.  Can.,  toL  2,  n.  ser., 
1886,  app.  I,  pp.  108, 109  B.  Montreal,  1887. 
J.  F.  Whiteares. 

formation:  Triaasio. 

Location:  South  side  of  Houston  Stewart  chan- 
nel,  Q.  C.  I.;  nearly  opposite  Bose  harbor; 
Section  coTe,  north  end  of  Bamaby  island, 
Q.  C.  L;  bay  flye  miles  west  of  Cape  Commeral, 
aorth  end  of  YancouTer  island. 


Halobia — Continaed. 

(Daonella)   lommell    (Wiasmann) 

Whiteaves.    (1889.) 

Geol.  and  Nat.  Hist  Sur.  Oui.,  Oont  Can. 
Paleont,  toI.  1,  pt.  2,  pp.  133,134.  Montreal, 
1889.    J.  F.  WhiteaTes. 

Formation:  Trlassio. 

Location:  South  side  of  Houston  Stewart  chan- 
nel, Q.  0.  L;  nearly  opposite  Bose  harbor; 
Liard  river,  ibout  twenty^flTO  miles  below 
DoTils  Portage,  Canada. 

Haminea  (Leach)  Meek.    (1876.) 

Bep.  U.  B.  Geol.  Sur.  Terr.,  toI.  9,  pp.  270,  27L 
Wash.,  1876.    F.  B.  Meek. 

homi    (Gabb  f )    var.    Whiteaves. 

(1879.) 

Geol.  Sur.  Can.  Mes.  Fosa  toL  1,  pt  2,  p.  182, 
pi.  16,  flgs.  8,  8a,  6.  Montreal,  1879.  J.  F. 
Whiteayee. 

Formation:  Cretaceoui. 

Location:  Northwett  side  of  Hornby  island; 
southwest  side  of  Denman  island;  Blnndon 
point,  and  two  miles  and  a  qoartar  up  the 
Nanaimo  river,  VancouTer  island;  also  at 
Yesuvins  bay,  Admiralty  Island,  and  the 
Sucia  islands. 

minor  (M.  Sl  H.)  Meek.    (1876.) 

Bap.  U.  S.  GeoL  Sur.  Terr.,  toL  9,  p.  273,  pi.  81, 

flgs.  la,  b.    Wash.,  1876.    F.  K  Maak. 
Formation:  Cretaceous. 
Location:  Morean  rlTer. 

oooidentalia    (M.    A    H.)    Meek. 

(1876.) 

Bap.  TJ.  S.  Gaol.  Sur.  Teir.,  toL  9.  pp.  271,  272, 

pL18,  figs.  11,0,  b;  12a,  b.    Wadi.,  1876.    F. 

B.  Meek. 
Formation:  Cretaceous. 
Location:  Yellowstone  riTer,  one  hundred  and 

fifty  miles  above  its  mouth;  Dear  ora^  near 

Platte  riTer. 

oooidentalia  (M.  &  H.)  Whiteavea. 

(1885.) 

GeoL  and  Nat.  Hist.  Sur.  Can.,  Cont  Can. 
Paleont,  vol.  1,  pt  1,  pp.  46,  46.  Montreal, 
1886.    J.  F.  WhiteaTes. 

Formation:  Cretaceous. 

Location:  Blood  Indian  creek,  north  of  the  Bed 
Deer  riTer,  and  twenty  miles  east  of  the  Hand 
hills;  South  Saskatchewan,  opposite  Swift 
Current  creek;  Old  WItos  creek,  township  10, 
range  11,  west  of  third  principal  meridian, 
Canada. 

auboylindxloa    (M.    A   H.)  Meek. 

(1876.) 

Bep.  U.  S.  GeoL  Sur.  Terr.,  toI.  9,  pp.  272,  273, 
pi.  18  figs.  10,  a.  b.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Near  the  mouth  of  Milk  river,  on  tha 
Upper  Missouri. 

anboyllndxlca  (M.  db  H.)  Whitfield. 

(1880.) 

Bep.  Qeol.  Black  Hllhi  of  Dak.,  p.  437,  pi.  12, 
fig.  24.    Wash.,  1880.    B.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  On  Old  Woman  fork  of  the  Cheyenne 
riTer,  Black  bUls. 
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Hamites  (Park.)  Morton.    (1834.) 

Bynop.  Org.  R*>m.  Cret.  Qr.  U.  8.,  p.  44.  Phila., 
1834.    S.  G.  Ubrtou. 

•— —  azmnlifer  n.  s.  Morton.    (1841.) 

Proc  Acad.  Nat  Sol.,  Phlla.,  toL  1,  1841-1848, 
fp.  109,  lia    Phila.,  1843.    S.  O.  Morton. 

Tormatton :  Oretaceooa. 

Location :  D«ep  cat  of  the  Chesapeake  dk  Dela- 
ware canal. 

annolifer  n.  s.  Morton.  (1842.) 

Jour.  Acad.  Nat  8ci.,  Phila.,  toI.  84l6t  ler.,  1839- 
1842,  p.  218,  pi.  11,  fig.  4.  Phila.,  1839-1842. 
8.  O.  Morton. 

Formation  :  Oretaceoni. 

Location :  Deep  cat  of  the  Cheeapeake  k  Dela- 
ware canaL 

arouluB  n.  ■.  Morton.    (1834.) 

Qjnop.  Org.  Bern.  Cret  Gr.,  U.  d.,  pp.  44,  46,  pL 

IB,  flge.  1,2.    Phila.,  1834.    8.  G.  Morton. 
Vonnation:  Oretaceooe. 
Location  :  Greene  coanty,  Ala. 

oylindraoeufl  (?)  (Def ranee)  White- 

avea.    (1879.) 

GeoL  Bar.  Can.;  Mei.  Toe.,  toI.  1,  pt.  2.  p.  US, 
pL  14,  fige.  2-2a.  Montreal,  1879.  J.  F. 
WhiteaToe. 

Formation :  Cretaceone. 

Location :  Sacla  islands. 

^—  fremonti  n.  ■.  Marcon.    (1868.) 

Geol.  N.  Am.,  p.  88,  pL  1,  fig.  8.    Zorich,  1868. 

Jalee  Maroon. 
Formation :  Oretaceooi. 
Location  :  Bed  rirer,  at  Preston,  Tex. 

(?)  glaber  n.  s.  Whiteaves.    (1884.) 

Geol.  and  Nat  Hist.  Snr.  Can.;  Mee.  Foss,  toL  1, 
pt  3,  pp.  213,  214,  pi.  24,  fl^  8,  2a-oi  Mon- 
treal, 1884.    J.  F.  Whiteavee. 

Formation :  Cretaceous. 

Location :  North  shore  of  Cumshewa  inlet 

*-—  lanratua  n.  b.  Conrad.    (1855.) 

Proc.  Acad.  Nat.  8ci.,  Phila.,  for  1854-1866,  pp. 

266, 266.     Phila.,  1856.    T.  A.  Conrad. 
Formation :  CreUceous. 
Location  :  Dallas  county  [Texas]. 

—  larratua  Conrad.    ( 1857. ) 

Bep.  U.  8.  and  Mez.  Bound.  Sur.,  toI.  1,  pt.  S»  p. 

166,  pi.  21,  fig.  8.    Wash.,  1857.    T.  A.  Conrad. 
Formation  :  Cretaceous. 
Location :   Leon   springs,    Tex. ;  White    rlrer, 

Ark. 

leail  n.  s.  Troost.     (1840.) 

Fifth  Geol.  Bep.  Tenn.,  p.  63.     Nashrille,  184a 

G.  Troost. 
Formation:  Cretaceous. 
Location :  McNairy  county,  Tenn. 

—  mortoni  n.  a.  H.  Sc  M.    (1854.) 

Mem.  Am.  Acad.  Arts  and  Sci.,  toI.  6,  n.  e.  pp. 
396,  397,  pi.  4.  flgs.  8a-c.  Cambridge  and  Bos- 
ton, 1866.    Hall  dk  Meek. 

Formation  :  Cretaceoua 

Location :  Near  Bed  Cedar  island,  thirty-fiTo 
miles  below  Fort  Pierre. 


Hamitea — Continned. 

— ^  rotundatua  n.  8.  Conrad.    (1855.) 

Proc.  Acad.  Nat  8d.,  Phila.,  for  1864-1866,  p. 

Phila.,  1866.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location :  Dallae  coanty  [Texas]. 

torquatua  n.  s.  Morton.    (1834.) 

9ynop.  Org.  Bern.  Cret  Gr.  U.  8.,  p.  46,  pi.  U, 

fig.  4.    Phila.,  1834.    S.  O.  Morton. 
Formation :  Cretaceous. 
Location :  Greene  county,  Ala. 

?torquata8  (Morton)  Gkbbb.   (1876.) 

Proc.  Acad.  Nat  ScL,  Phila.,  for  1878,  p.  278. 

Phila.,  1876.    W.  M.Gahb. 
Formation:  Cretaceous. 
Location :  Pataula  creek,  Ga. ;  Uniontown,  Ala. 

^—  trabeatna  n.  s.  Morton.    (1834.) 

Qynop.  Org.  Bem.  Cret  Gr.  U.  8.,  p.  46,  pi.  16, 

fig.  8.    Phila.,  1834.    8.  G.  Morton. 
Formation:  Cretaceous. 
Location :  Prairie  blni^  Ala. 

— »  ▼ancouTerenaia  n.  b.  Gabb .    ( 1864. ) 
GeoL  Sor.  Cal.  Paleont,  toL  1,  pp.  70,  71,  pi.  1% 

fig.  18.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  YancouTer island. 

▼emeuilii  n.  s.  Troost.    (1840.) 

Fifth  Geol.  Bep.  Tenn.,  p.  68.    NashrlUe,  UML 

G.  Troost 
Formation:  Cretaceous. 
Location :  McNairy  county,  Tenn. 

(? )  8p.  nndet.  Whiteaves.     (1876.) 

Geol.  Sur.  Can.;  Mee.  Foes.,  toL  1,  pt  1,  p.  41^ 
pi.  9,  fig.  8.    Montreal,  1876.    J.  F.  WhiteaTSi. 
Formation:  Cretaeeoos. 
Location :  Queen  Charlotte  island. 

HamuIuB  n.  g.  Morton.    (1834.) 

8ynop.  Org.  Bem.  Cret  Gr.  U.  S.,  p.  73.  Phila., 
1834.    8.  G.Morton. 

major  n.  s.  Gabb.    (1860.) 

Jour.  Acad.  Nat  8ci.,  Phila.,  toI.  4,  2d  eer.,  1858> 
1860,  p.  399,  pi.  68,  fig.  46.  Phila.,  18S»-1860. 
W.  M.  Gabb. 

Formation:  Cretaoeous. 

Location :  Eufaula,  Ala. 

—  onyx  n.  s.  Morton.    (1834.) 

Synop.  Org.  Bem.  Cret  Gr.  U.  S.,  pp.  73^  74,  pL 
2,  fig.  8 ;  pi.  16,  fig.  6.  Phila.,  1334.  8.  G. 
Morton. 

Formation :  Cretaceous. 

Location :  Lynchs  creek,  8.  C;  Brie,  Ala.;  New 
Jersey. 

^—  aquamoBua  G^bb.    (1860.) 

Jour.  Acad.  Nat  8ci.,  Phila.,  toL  4, 2d  eer.,  1858> 
1860,  p.  398,  pi.  68  [68],  fig.  46.  Phila.,  1858- 
1860.    W.  M.  Gabb. 

Haploceraa  beandantl  (Brong.)  Whit- 
eaves.    (1884.) 

Geol.  and  Nat  Hist  Bar.  Can.;  Mes.  Fosa.,  toI. 
1,  pt  3,  pp.  206-207,  pi.  96,  figs.  1,  la.  Mon- 
treal, 1884.    J.  F.  Whiteayes. 

Formation :  Cretaceous. 

Location  :  Bear  Skin  bay,  Skidegate  inlet,  Fbnn 
A ;  north  shore  of  Cumshewa  inlet,  Form  B^ 


] 


NORTH  AMERICAN  MESOZOIG  INVERTEBRATA. 


146 


Biq;ilooera»— <yontinaed. 
—  cmnBhew^aense   n.   s.   Whiteaves. 
(1884.) 
G«oL  and  Nat  Hlit.  Bar.  Gan.;  Mm.  Tosi.,  toLI, 
pt  «,  pp.  206,  209,  pi.  H,  fl«.  1.    Montreal, 
1884.    J.  F.  WhiteaTetL 
IVmnation :  Cz«tac«oiu. 
Location :  North  ibore  of  Gomahewa  inlet. 

-^  pereBianTiin  WhiteaveB.    (1884.) 

Oeol.  and  Nat  Hist  Snr.  Can.;  Meei  Fom.,  toI.1, 
pt  8,  p.  204.  Montreal,  1884.  J.  F.  White- 
arei. 

Formation:  Cretaceooi. 

Location:  South  island,  SUdegate  channel; 
north  diore  of  Camthewa  inlet 

—  planulatnin  (Sow.  sp.)  Whiteaves. 
(1884.) 

GeoL  and  Nat  Hist  Snr.  Can.;  Mae.  Fom.,  to1.1, 
pt  3,  pp.  a07,  208,  pi.  28,  fig.  I.  Montreal, 
1884.    J.  F.  WhiteaTee. 

Formation:  Cretaoeons. 

Location :  North  ihore  of  Gomahewa  inlet 

HaplophragmlTim  ap.  ReuBS.    (1861. ) 

Math.-Natnrw.  cL  KaiBerl.  Akad.  WIm.  Sitz- 
nnget.,  1861,  Band  XUT,  p.  83d.  Wien,  1862. 
A.  B.  Benae. 

Formation:  Cretaceoni. 

Location:  New  Jerwy. 

Reuss.    (1861.) 

Math.-NatQrw.  CI.  Kalaerl.  Akad.  Win.  Sita- 
nnget,  1861,  Band  xlit,  p.  336.  Wien,  1862. 
A.  EL  BeoM. 

Baploacapha  Conrad.    (1875.) 

Ptoc.  Acad.  Nat  Sci.,  Fhila.,  for  1876,  p.  467. 
Phila.,  1876.    T.  A.  Conrad. 

— —  capaz  n.  8.  Conrad.    (1874.) 

SeTenth  Ann.  Bep.  17.  8.  G«oL  and  Geogr.  Snr. 

Ter.,  p.  456.    Wash.,  1874.    T.  A.  Oonrad. 
Fonnation :  Gretaceoni. 
Location :  Near  DenTer,  Colo. 

Haipago  (Klein)  Conrad.    (1858.) 

Jonr.  Acad.  Nat  Set,  Phila.,  toI.  3,  2d  wr.,  1866- 
1868,  p.  831.    Fhila.,  1866-1868.    T.  A.  Conrad. 

— -tippanuB  n.  s.  Conrad.    (1858.) 

Joor.  Acad.  Nat  Sci.,  Phila.,  toI.  3,  2d  wr.,  1866- 
1868,  p.  331,  pi.  36,  fig.  26.  Phila.,  1856-1868. 
T.  A.  Conrad. 

formation:  Gretaceone. 

Location :  Owl  creek,  three  milM  north  of  the 
town  of  Bipley,  MiM. 

Haydenia  n.  g.  Oabb.    (1864.) 

GeoL  Snr.  Gal.  Paleont.,  toL  1,  p.  98.  Phila., 
1864.    W.  M.Oabb. 

— —  impreasa  n.  s.  Gabb.    (1864. ) 

GeoL  Snr.  Gal.  Paleont,  toL  1,  p.  98,  pi.  18,  fig. 

61.    Phila.,  1864.    W.  M.  Gabb. 
fonnation:  Gretaceone. 
TjQcation:  Tuecan  springe,  Tehama  oonnty,  and 

Pence*e  ranch,  Batte  county.  Gal. 

Bull.  102 10 


Heloion  (Montfort)  M.  db  H.    (1856.) 
ProcAcad.  Nat  Sci.,  Phila.,  for  1866,  p.  6t> 
Phila.,  1867.    Meek  dk  Hayden. 

alTeolua  n.  a.  M.  Sc  H.    (1856.) 

Proc.  Acad.  Nat.  Sci.,  Fhila.,  for  1866,  p.  8il 

Phila.,  1867.    Meek  k  Hayden. 
Fonnation:  Gretaoeona. 
Location :  Tellowttone  river,  Nebr. 

carinatua  n.  a.  M.  db  H.    (1856.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1866,  pp.  68,08lr 

Phila.,  1867.    Meek  ft  Hayden. 
Formation :  CretaceouL 
Location  :  Tellowitone  river,  Nebr. 

circularia  n.  a.  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleont,  toI.  1,  p.  141,  pi.  89, 

flga.  234,  234a.    Phila.,  1864.    W.  M.  Gabb. 
Formation :  Gretaceone. 
Location:  Near Martines, Cal. 

dichotoma  n.  a.  Gabb.    (1864.) 

Geol.  Sur.  Gal.  Paleont,  vol.  1,  p.  141,  pi.  21,  fig. 

104.    Phila.,  1864.    W.  M.  Gabb. 
Formation  :  Gretaceone. 
Location :  Texas  flat  Placer  county,  GaL 

^—  patelllformia  n.  a.  M.  Sc  H.    (1856.) 

Proc.  Acad.  Nat   Sci.,   Phila.,  for  1856,  p.  68. 

Phila.,  1867.    Meek  A  Hayden. 
Formation  :  Cretaceoue. 
Location :  Tellowetone  riTer,  one  hundred  and 

fifty  milM  from  mouth,  Nebr. 

-^—  aezBulcatuB  n.  a.  M.  &.  H.    (1856.) 

Proc.   Acad.  Nat  Sci.,  Phila.,  for  1866,   p.  68. 

Phila.,  1857.    Meek  A  Hayden. 
Formation:  Cretaceoua. 
Location:   Yellowstone,  one  hundred  and  tttj 

milM  from  mouth,  Nebr. 

atxiatnm  n.  a.  Eichwald.    (1871.) 

Geog.  Paleont,  Bemerk.  Halb.  Mang.  Aleutia- 
chen  luMln,  pp.  166,  167,  Taf.  12,  fig.  4.  St. 
Petersburg,  1871.    E.  Eichwald. 

Formation:  Cretaceous. 

Location:  Aladca. 

-»—  BuboratuB  n.  a.  M.  Sl  H.    (1856.) 

Proc.   Acad.  Nat  Sci.,  PhiU.,  for  1866,  p.  68. 

Phila.,  1857.    Meek  dk  Hayden. 
Formation:  Cretaceous. 
Location:  Yellowstone  riTer,  Nebr. 

Helioanoylua  n.  g.  Gabb.    (1869.) 

Geol.  Sur.  Gal.  Paleont,  vol.  2,  pp.  140, 14L 
Phila.,  1869.    W.  M.  Gabb. 

8Bqulooatatas  Gabb.    (1869.) 

Geol.  Sur.  Cal.  Paleont,  toI.  2,  pp.  141-143,  pL 

25,  figs.  20»>9.    Fhila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  California. 

Helicaulax  n.  g.  Gabb.    (1868.) 

Am.  Jour.  Conch.,  toI.  4,  p.  146.  Phila.,  1868L 
W.  M.  Gabb. 

bloarlnata  n.  a.  Gabb.    (1869.) 

Geol.  Sur.  Cal.  Paleont,  to1.2,  pp.  166,  167,  pi. 

27,  fig.  47.    Phila.,  1869.    W.  M.  Gabb. 
Fonnation:  Cretaceous. 
Location:  Cottonwood  crMk,  Shasta  connty, Cal. 
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Helioaulax— Continued. 

•x^-  ooBtata  n.  8.  Gabb.    (1869.) 

CkoL  Snr.  OaL  Paleont,  toI.  2,  p.  167,  pL  S8,flf. 

48.    Phlla.,  1868.    W.  IL  Qahb, 
Formation:  Oretac«oai. 
Location:  Martines,  OaL 

Helloooeras  (d'Orb.)  ShnmAid.     (1861.) 

FMo.  Beaton  8oc.  Nat  Hlat,  toI.  8,  1861, 1862, 
p.  190.    Bolton,  1862.    B.  W.  Shnmard. 

«— *  angnlatnm  n.  s.  M.  &  H.    (1860.) 

Proo.  Acad.  Nat  SeL,  Phlla.,  for  UOQ,  p.  176. 

PhUa.,  1861.    Meek  ft  HaydMi. 
Fonnation:  Oretaeeona. 
Loeation:  Head  of  the  eontli  bcanoh  of  GhejexuM 

riTar,  Nebr. 

•»-  daoUve  n.  s.  Gabb.    (1864.) 

GeoL  Snr.  Oal.  Paleont,  toL  1,  p.  78,  pL  28,  tgt. 
900,900&    Phlla.,1864.    W.  M.  Gabh. 


PoDOM  zanoh,   Bntta    county,   OaL 
(DiT.  A.) 

—  tareweill  n.  s.  Oabb.    (1864.) 

GeoL  Snr.  OaL  Paleont,  toL  1,  p.  72,  pL  U,  tgt. 

ft,  82c,  6.    PhUa.,1864.    W.  H.  Oabb. 
]K»nnation:  Cretaoeona. 
Location:  Ponces  lanch,  twelre  milee  north  of 

OroTlUe,  Bntte  ooanty,  OiL 

'—  p«xl«n8e  n.  ■.  White.    (1875.) 
Bap.  Geogr.  and  GeoL  BxpL  and  Bar.  Weet  of 
ooe  hundredth  meridian,  Ttri.  4^  pt  1,  pp.  208, 
904,  pL  10, 1I«L  2a,iL  Wadi.,1876.  0.  A. White. 
Formatloa:  Oretaeeooa. 
Location:  Sootheait  of  Plaria,  Utah. 

_nKMtoiii(H.)  Stanton.    (1887.) 

Proc.  Colo.  Soi.  Boo.,  toL  2,  pt  S,  for  1887,  p. 

U7.    [Denrer,  1888.]    T.  W.  Stanton. 
Fonnation:  Gretaceona. 
Location:  About  flTO  milee  north  of  the  town  of 

Bonlder,  Golo. 

—  mortoni  Tar.  tenluoostatom  n.  Tar. 
Meek.     (1876.) 

Bep.  U.S.  GeoL  Snr.  Terr.,  toL  9,  pp.  487-488,  pL 
22,flgs.3aH).     Wash.,  1876.    T.B.Meek. 

Formation:  Oretaoeous. 

Location :  Great  bend  of  the  Minoari  rirer,  below 
Fort  Pierre. 

—  naTarroenais  n.  s.  Shnmard.  (1861.) 

Proc.   Bos.   Soc  Nat  Hist,  toL  8,  1861,  1862, 

pp.  190, 19L    Boston,  1862.    B.  F.  Shnmard. 
Formation:  Oreteoeooi. 
Location:  Chatfleld  point,  NaTarro  county,  Tex. 

—  atevenaoni  n.  8.  Whitfield.  (1877.) 

U.  B.  Geogr.  and  GeoL  Snr.  Boclcy  Mt.  Begion: 
Prelim.  Bep.  Paleont,  Black  Hills,  pp.  39,  4a 
Wash.,  1879.    B.  T.  Whitfield. 

Ftonnatioo:  Cretaceous. 

Location :  On  the  west  side  of  Bearer  creek,  eouth- 
weet  Black  hills. 

—  atevenaoni  Whitfield.    (1880.) 

Bflp.  GeoL  Black  Hills  of  Dak.,  pp.  447-449,  pi. 

14,  figs.  6-8.    Wash.,  1880.    B.  P.  Whitfield. 
Formation:  Gretaoeoos. 
Location:  On  the  west  eide  of  Beaver  craek,  Bla^ 

hillc 


Heliooceraa— Con  tinned. 

atevenaoni  (Whitfield.)    Stanton. 

(1887.) 
Proc  Colo.  Sd.  Soc,  toL  2,  pt  8,  for  1887,  p. 

187.    [Denver,  1888.]    T.  W.  Stanton. 
Formation:  Gretaceona. 

location:  About  fire  mflai  north  of  tiia  town  of 
Boulder,  OoIol 

tennlooatatOB  n.  B.  M.  &  H.   (1868). 

Proc  Acad.  Nat  Set,  Phila.,  for  1868,  p.  6^ 

Phila.,  1869.    MeekdkHayden. 
Fonnation:  Grotaoeona. 
LocaUon:  Great  band  of  the  Mlwmri. 

?  tortna  n.  s.  H.  4&  H.    (1858.) 

Proc.  Acad.  Nat  ScL,  Phila.,  for  1868,  ppw  64^  6ft. 

Phila.,  1869.    Meek  ft  Hoyden. 
Formation:  Oretaoeouii 
Location:  Great  bend  of  the  MlHourL 

?  ▼ennionlaxla  n.  s.  Gabb.    (1864.) 

OeoL  8ur.  OaL  Paleont,  toI.  1,  pp.  71,  72,  pL  18, 
flSCl9, 19a,6.    Phila.,1864.    W.  M.  Gabb. 

Formation:  Gretaoeoua. 

Location :  HiU  lontbweat  of  Martlnea,  in  Oontre 
Oosta  eountj,  OaL 

veapertinna  n.  s.  Conrad.     ( 1874. ) 

Seventh  Ann.  Bep.  U.  S.  GaoL  and  Googr.  Snr. 

Terr.,  p.  466.    Wadi.,1874.    T.A.Oonnd. 
Formation :  Gretaoeoua. 
LooaSfon :  Seven  miles  wratbaaat   of  Ikiiplaj, 

Oolo. 

HeUaoma (enbgen.  Swain )  Meek.    (1876.) 

Sep.  V.  S.  GooL  Snr.  Terr.,  toL  9,  p.  636.  Wadiu, 
1876.    F.  B.  Heek. 


Wi^h..  18T«^ 


(Linn)  White.    (1876.) 

Bep.  Geol.  Uinta   llti.,   p.  120l 
a  A.  White. 

-  (Linn,  typical)  Meek.    (1876.) 

Bep.  V,  S.  OeoL  Sur.  TWr.,  t<oL  9,  p.  640.     WMh., 
1876.    F.  a  Xeek. 

-evanai  n.  s.  [M]  db  H.    (1860.) 

Proc  Acad.  Nat  SeL,  Phila.,  for  IMO,  p.  17& 

Phila.,  1861.    Meek  ft  Hajdeo. 
Formation:  [Tertiary]  Gretaceona. 
Location:  Mouth  of  Judith  rirer,  Nebr. 

-  evanatonenaia  n.  s.  White.    (1878.) 

BulL  TJ.  8.  Qeol.  and  Geogr.  Sur.  Terr.,  toL  4, 

No.  S,  p.  714.    Wash.,  1878.    0.  A.  Whlta. 
Formation:  Cretaceous. 
Loci^ion  :  Near  ETanston,  Wja. 

-  evanatonenaia  White.    (1879.) 

XloTenth  Ann.  Bap.  U.  S.  Geol.  and  Gaogr.  Sur. 

Terr.,  p.  244.    Wash.,  1879.    C.  A.  White 
Formation:  Cretaceous. 
Location:  Eranston  coal  minee,  Wjo. 

-  evanatonenaia  White.    (1883.) 

Third  Ann.  Bep.  U.  B.  Geol.  Sur.,  p.  48,  pL  27, 

figs.  29-31.    Wash.,  1888.    0.  A.  Whlta. 
Formation:  Cretaceous. 
Location:  Near  Xraniton,  Wyo. 

-  kanabenaia  n.  a.  White. 


(1876.) 

Bep.  Geol.  Uinta  Mts.,  p.  120.    Wsah.,  1876^ 

A.  White. 
Formation:  Cretaceous. 
Location:  Upper  Kanah,  Utah. 
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Helix — Contio  ned. 

kanabensU  White.    (1883. ) 

Third  Ann.  Bap.  U.  8.  Gaol.  Bar.,  p.  48,  pL  2S, 

llgs.ia-14.    WMh.,188S.    a  A.  White. 
Formatloo:  GreUceooB. 
Location:  8oath«rn  Utah. 

occidentalis  n.  s.  M.  db  H.     (1857.) 

Proc  Acad.  Nat.  6d.,  Phila.,  for  1857,  p.  136. 

Phlla.,  1868.    Meek  ft  Hajden. 
Tonaation:  Cretaceoni. 
Location:  Month  of  Jndith  rlrer,  Nehr. 

—  vetuBta  (M.  A  H.)  Meek.    (1876.) 

Bep.  TJ.  S.  Geol.  Bar.  Terr.,  toI.  9,  p.  662,  pL42, 

llCk7a,b.    Waeh.,1876.    F.  a  Meek. 
Formation:  Cretaceoni. 
Location:  Month  of  Jndith  riTcr,  Monl 

—  TetuBta  (M.  A  H.)  Meek.    (1876.) 

Bep.  U.  S.  GeoU  |Bnr.  Terr.,  toL  9,  p.  668,  pL  42, 

iCik7a,k    Wadi.,1876.    F.  B.  Meek. 
Feanation:  Gretaoeone. 
Leoation :  Month  of  Jndith  river,  on  the  MtaMrori. 

—  ▼etusta  (M.  Sl  H.)  White.    (1883.) 
Tvelftli  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Bnr. 
Terr.,  pt.  1,  p.  88.    Weah.,  1883.     a  A.  White. 
Fomnatlett:  Chetaoeone. 
Location:  Month  of  Jndith  rirer,  Monft. 

— ?Tetnsta(M.dbH.)  White.    (1883.) 

Third  Ann.  Bep.  U.  Sw  OeoL  Bnr.,  p.  48,  pL  27, 

flS.28.    Wash.,  188S.    a  A.  White. 
Fonnatlon:  Cretaoeoni. 
Location:  Upper  MiaMNiri  rirer  refion. 

—  TitKiiioideB  n.  s.  H.  db  H.    (1867.) 

PMC.  Acad.  Nat  Bei.,  Phila.,  for  1867,  p.  186. 
FhHa.,  1868.    Meek  A  Harden. 


Location:  Month  of  Jndith  rirer,  Nehr. 

— ^ (Pat Via)  aepulta  n.  a.   White. 
(IfttO.) 

Proc  U.  B.  Nat  Mna.,  toI,  8,  p.  160.  Weah., 
1880.  Smitbeon.  Miac  CoIL>,  ToL  28.  Waah., 
1888.    a  A.  White. 

formation:  CSretaceona. 

Location:  ETanaton,  Wyo. 

Bsmiaster  (Desor)  d'Orb.    (1853.) 

Pel«ont.Francaiae.  Echinoidea  Irregullera,  Terr. 
Qnt.  1,  Bixleme,  pp.  220-228.  Paria,  1863-1800. 
A  d'Orbigny. 

—  DeBor.    (1858.) 

Synop.  IrMnoideHFoea.jp.saT.  Paria  and  Wiee- 
bade,  if^'*^      .'.   '••'«or. 

^-elegr         .  s  Shnmard.    (1853.) 

Irpl  Ban  rirer  LooiBiaaa,  by  B.  B.  Marcy,  p. 

210,  pL  2,  fl|^.  4a-e.    Waah.,  1863.    B.  F.  Bhn- 

maid. 
Vonaation:  Oretaceoua. 
Ueatioa:  Fort  Waahita,  Ind.  T. 

*^?humphrey8aniia  n.  s.  (M.  &  H.) 

(1857.) 

Proc  Acad.  Nat.  Bd.,  Phila.,  for  1867,  p^  147, 

14S.    Phila.,  1868.    Meek  A  Hayden. 
fnaation:  Gretaoeone. 
Iiocition:  Yellovatone  riTer,  Nebr. 


Haxniaster— Continued. 

humphreyaaniia  (M.  d&  H.)  Meek. 

(1876.) 

Bep.  U.  S.  Geo!.  Bnr.  Texr.,  rtiL  9,  pp.  6, 8,  pL  10^ 

fig8.1a-9.    Waah.,  1876.    F.  B.  Meek. 
Formation:  Cretaceona. 
Location:  Upper  Miaaonil 

paraatatna  (Mont.)  Maroon.  (1853.) 

Oeol.  map  of  the  U.  8.  and  Brltiah  Prorlnceeof 
N.  A.,  p.  47,  pi.  7,  fig.  8.  Boaton,  1863.  Jnlee 
Maroon. 

Formation:  Oretaoeona. 

Location:  Timber  creek,  N.  J. 

paraatatna  (Morton  sp.)  Desor. 

(1858.) 
Bynop.  Xchlnoidee  Foaa.,  pp.  878,  874.    Farif  and 

Wieabade,  1868.    E.  Deeor. 
Formation:  Oretaoeona. 
Location:  Prairie  blnlf,  Ala. 

Stella  (Morton  sp.)    Desor.    (1858.) 

9ynop.  Eehinoidee  Foaa.,  p.  873.  Plaria  and  Wiea- 
bade, 1868.    KBeaor. 

Formation:  Oretaoeona. 

Location:  Prairie  blnJi;  Ala.,  and  Timber  oraak, 
N.J. 

texanua  n.  s.  Boemer.    (1849. ) 

Tezaa,  p.  393.    Bonn,  1849.    F.  Boemer. 

Fonnatloa:  Oretaoeouu 

Location:  Waterfiall  near  New  Brannfela,  Tez. 

teacanna  Boemer.    ( 1862. ) 

Kreide  Ton  Tez.,  p.  86,  Taf.  10,  Bga.  4a-fl.  Bona, 

1862.    F.  Boemer. 
Fcmnation:  Oretaoeona. 
Location:  WaterlUl  of  the  Gnadahipe  below  New 

Brannfela,  Tex. 

atella  (Desor)  d'Orb.    (1875.) 

Pfelaont.  Fiancaiae,  Eehinoidee  Irregnlien,  Teir. 

Oret.  1,  Bixieme,  pp.  246,  246,  pL  882.  Paik^ 

1858-1860.    A.d*Orbigny. 
Formation:  Oretaoeona. 
Location:  Prairie  blnff,  Ala.,  Timber  creek,  N.J. 

Hemlddarla  sp.  nndet.  Hill.    (1889.) 

Geol.  Bur.  Tez.,  Bnll.,  No.  4^  p.  2,  Anatin,  1888. 

B.  T.  Hill. 
Formation:  Cretaceona. 
Location:  Weet  of  Anatin,  Tez. 

Hemifuana    snbgen.    (Swains.)     Gabb. 
(1864.) 

Geol.  Bar.  Oal.  Paleont,  toL  1,  p.  88.  Phila., 
1864.    W.  M.  Gabb. 

Hercodon  n.  g.  Conrad.    (1875.) 

Bep.  Geol.  Bnr.  N.  OaroUna,  toI.  1.  Baleigh,  1F76^ 
W.  0.  Kerr.,  App.  A,  p.  10.    T.  A.  Conrad. 

*-—  ellipticus  n.  s.  Conrad.    (1875.) 

Bep.  Geol.  Snr.  N.  0.,  toI.  1.    Baleigb,  1876.  W.  0. 

Kerr.,  App.  A,  p.  10,  pL  2,  flga.  2,  8.     T.  A. 

A.  Conrad. 
Formation:  Cretaceona. 
Location:  Bnow  hill,  Greene  county,  N.  0. 
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HeroogloBMi    (snbgen.   Conrad)    Meek. 
(1876.) 

Bep.  T7.  S.  Geol.  Bar.  Terr.,  toI.  9,  p.  49L  Waah., 
1896.    F.  B.MMk. 

BeroorhynchuB  n.  g.  Conrad.    (1868.) 

Am.  Joor.  Conch.,  toI.  4,  p.  247.  PhiU ,  1868. 
T.  A.  Gonrad. 

tippana  Conrad.    (1868.) 

Am.  Jour.  Conch.,  toI.  4^  p.  247.    PhUa.,  1868. 

T.  A.  Conrad. 
Formation:  CretaoeooB. 

Heterooeraa  (d'Orb.)  Meek.    (1876.) 

Bep.  U.  S.  GooL  Snr.  Terr.,  vol.  9,  pp.  477,  478. 
Wash.,  1876.    F.  B.  Meek. 

?  angolatum    (M.    &    H.)    Meek. 

(1876.) 

Bep.  U.  S.  OeoL  8ar.  Terr.,  toI.  9,  pp.  484,  486, 
pi.  21,  flga  3a-«.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceoue. 

Location:  Head  of  south  branch  of  Gheymne 
rlTer,  Dak. 

^—  ?  cheyennense  (M.  dt  H.)  Meek. 
(1876.) 

Bep.  U.  8.  6eol.  Sur.  Terr.,  vol.  9,  pp.  483,  484, 

pi.  21,  ilgs.  2a,  h.    Waah.,  1876.     F.  B.  Meek. 
Formation:  Cretaceoua. 
Location:  Mouth  of  Big  Cheyenne  river,  Dak. 

-^  ?  cochleatuxn  (H.   ^  M.)     Meek. 
(1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  478,  479, 
pL  22,  ilga.  2a,  b.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceoua. 

Location:  Great  bend  of  Ike  Miaaonri,  below  Fort 
Pierre,  Dak. 

-^ooohleatum  (M.  &H.)  Stanton. 
(1887.) 

Proc.  Colo.   Sci.  Soc.,  vol.  2,  pt.  3,  for  1887,  p. 

187.    [Denrer,  1888.]    T.  W.  Stanton. 
Formation:  Cretaceoua. 
Location:  About  five  milea  north  of  the  town  of 

Boulder,  Colo. 

-.— oonradi  (Mort.  sp.)  Whiteaves. 
(1879.) 

Geol.  Sur.  Ctjx.,  Mea.  Foaa.,  vol.  1,  pt.  2,  pp. 

100-102,  pi.  12.    Montreal,  1879.    J.  F.  White- 

area. 
Formation:  Cretaceoua. 
Location:  North weat  aide   of    Homaby    ialand; 

Trent  riyer  (above  and  below  the  fallB);  Bradly 

creek,  Y.  I.;  Salt  apring  or  Admiralty  ialand; 

Maple  bay,  Vancouver  island. 

cooperl(Gabb)  (8p.)Meek.    (1876.) 

Bull.  U.  8.  Geol.  and  Geogr.  Sur.  Terr.,  vol.  2,  No. 

4,  p.  867,  pL  3,  flga.  7, 7a.    Waah.,  1876.    F.  K 

Meek. 
Formation:  Cretaceoua. 
Location:  Komouks,  Vancouver  iBland. 

—  ?  nebrascense    (M.   &  H.)    Meek. 
(1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  480,  481, 

pi.  22,  flga.  lo-e.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location :  Near  the  Forks  of  Cheyenne  river.  Dak. 


Heteroceraa — Continued. 

?  nebrasoanae  (M.  A  H.)  Whitfield. 

(1880.) 

Bep.  Geol.  Black  Hilla  of  Dak.,  pp.  45L,  4fi2, 
pi.  15,  fig.  6;  pi.  14,  fig.  9,  Waah.,  1880.  B.P. 
Whitfield. 

Formation:  Cretaceoua. 

Location:  On  the  weat  aide  of  the  aaat  fork  of 
Beaver  creek.  Black  hilla. 

nebraacenae  (M.  ^  H.)  Stanton. 

(1887.) 
Proc.   Colo.  Sci.  Soc.,  vol.   2,  pt  8,  for   1887, 

p.  186.    [Denver,  1888.]    T.  W.  Stanton. 
Formation:  Cretaceoua. 
Location:  About  five  miloa  north  oi  the  town  of 

Boulder,  Colo. 

newtonl  n.  8.  Whitfield.    (1879.) 

U.  S.  Geogr.  and  GeoL  Sur.,  Boeky  Mountain 
region;  Prelim.  Bep.  Paleont.,  Black  Hilli^ 
pp.  40,  41.    Waah.,  1879.    B.  P.  Whitfield. 

Formation:  Cretaceoua. 

Location:  On  the  weat  aide  of  Beaver  creak,  aooth- 
weat  Black  hilla. 

newtonl  Whitfield.    (1880.) 

Bop.  Geol.  Black  HillB  of  Dak.,    pp.    44&-461. 
pi.  15,  flga.  1-4.    Waah.,  1880.    B.  P.  Whltfioldi 
Formation:  Cretaceoua. 
Location:  On  the  weat  aide  of  Beaver  creek.  Black 

hills. 

tortum  (M.  &  H.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  481,  482, 
pi.  22,  figa.  4a-o.    Waah.,  1876.    F.  B.  Meek. 

Formation:  Cretaceoua. 

Location:  Great  bend  of  the  Miaaonri  below  Fort 
Pierre,  Dak. 

tortum  (M.  <&  H  f )  Stanton.     (1887.) 

Proc.  Colo.  Sci.  Soc.,  vol.  2,  pt  3,  for  1887,  pp.  186 
187.    [Denver,  1888.]    T.W.  Suuiton. 

Formation:  Cretaceoua. 

Location:  About  five  milea  north  of  tha  town  of 
Boulder,  Colo. 

?  umbUicatnm  (M.  &  H. )    Meek. 

(1876.) 
Bep.  U.  S.  Geol.  Sur.  Terr.,  voL  9,  pp.  482, 4SS, 

pi.  22,  fig.  6.    Waah.,  1876.    F.  K  Meek. 
Formation:  Cretaceoua. 

Location:  Great  bend  of  tha  Miaaourl  below  Fort 
Pierre,  Dak. 

Heterocrisina  n.  g.  G    v    '       [I860.) 

Jour.  Acad.  Nat.  Sci.,  PhU^,  >  vj  aer.,  1868- 

1860,  p.  404.    Phila.,  1858-1860.    Gabb  A  Horn. 

abbottll  n.  s.  G.  dk  H.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4,  2d  aer.,  1858- 
1860,  p.  404,  pi.  69,  flga.  46-47.  Phila.,  1858- 
1860.    W.  M.  Gabb. 

Formation:  Cretaceoua. 

Location:  Near  Mullica  hill,  N.  J. 

Heteroterma  n.  g.  Gabb.    (1869.) 

Geol.  Sur.  Gal.  Paleont,  vol.  2,  pp.  151, 1BL, 
Phila.,  1869.    W.  M.  Gabb. 
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Heterotexinar— Continued. 

troohoidea  n.  8.  Gabb.    (1869.) 

Geol.  8or.  OaL  Fiilaont.,  toL  2,  p.  162,  pi.  88,  flgi. 

80,  aOo.    PhiU.,  18e9.    W.  M.  Gabb. 
Formation:  Cretaceona. 
Location:  Martinez,  Gal. 

Hettangia  americana  n.  s.  M.  d&  H* 

(1866.) 
Proc  Acad.  Nat.  Set.,  ^hlla.,  for  18M,  p.  974. 

Phila.,  1857.    Meek  ft  Hajden. 
formation:  Gretaceoni. 
Location:  Month  of  Jndith  riTer,  Nebr. 

iTiwi^rfft  nodulosa Whiteayes  sp.   ( 1879. ) 

QooL  Sar.  Gal.  Met.  Foei.,  toI.  1,  pt.2,  pp.  12S- 
127,  pi.  16,  figs.  6  and  7.  Montreal,  1879.  J.F. 
WhftcaTea. 

Formation:  Oretaceooi. 

Location:  Nanaimo  rlrer,  two  mOee  and  a  half 
up,  TancoQTer  island:  Protection  inland. 

Hfjuiitea  ?  8p.  andet.  Ramirez.    (1880.) 

An.  Mln.  Fomento  Bep.  Mez.,  Tomo  3,  p.  666, 

Lmd.  1,  flg.  4.    Mexico,  1880.    8.  Bamlrta. 
Formation:  Gretaeeona. 
Location:  Sierra  Mojada,  Mexico. 

Hiniiltea»  or  8  pond  y  la  asp.  nndet. 
Whiteaves.     (1879.) 
Gool.  Snr.  Gan.  Mes.  Fom.,  toI.  1,  pt.  2,  p.  176. 

Montreal,  1879.    J.  F.  WhlteaTea. 
Formation:  Gretaceous. 

Location:  Entrance  to  Departure  bay,  YancoaTer 
leland. 

Hipponyz  [Defrance]  Morton.     (1841.) 

Jonr.  Acad.  Nat  Sol.,  Phila.,  vol.  8,  Ut  eer.  1830- 
1842,  p.  2ia    Phila.,  1839-1842.    S.  G.  Morton. 

'— —  borealla  n.  b.  Morton.    (1841.) 

Jonr.  Acad.  Nat.  Sd.,  Phila.,  rol.  8,  eer.,  1839- 
1842,  p.  210,  pL  11,  flg.  6.  Phila.,  1839-1842. 
B.  G.  Morton. 

Formation:  Gretaceona. 

Location:  Great  bend  of  the  Minonrl  river  (Lat. 
4S»  W  N.). 

HIppothoa  irregalaria  n.  s.  Q.  ^  H. 

(1860.) 

Proc  Acad.  Nat.  Sci.,  Phila.,  for  1860,  p.  866. 

Phila.,  1861.    Gabb  A  Horn. 
Formation:  Gretaceous. 
Location:  Now  Jereey. 

n.  g.  Gabb.    (1860). 

Joor.  Acad.  Nat.  Sci.,  Phila.,  toL  42dBer.,186a- 
1860,  p.  400.    Phila.,  1868-1860.    W.M.Gabb. 

- —  inregnlaxla  (Q.  &,  H.)  Gabb.    (1860.) 

Jonr.  Acad.  Nat  Set,  Phila.,  toL  4, 2d  eer.,  186ft- 
1860,  p.  400,  pL  69,  flgi.  18-20.  Phila.,  1868- 
1860.    W.  M.Gabb. 

formation:  Gretaceona. 

Location:  Timber  creek,  N.  J. 

—  fG.  AH.    (1862.) 

Jonr.  Acad.  Kat  Sd.,  Phila.,  toI.  6,  Sd  ■er.,186S, 
186,  p.  179  [pi.  SI],  flg.  71.  PhUa.,  1868, 1868. 
Gabb  dk  Horn. 

Viormation:  Cretacoooi. 

location:  New  Jereej. 


Hippozitea  (Lam.)  Baroena.    (1877.) 

An.  Muaeo.  Nac  Mex.,  Tomo  1,  p.  196^  Mexico^ 
18n-1879.    M.  Baroena. 

auatlnensia  n.  b.  Roemer.    (1849.) 

Tex.,  p.  410.    Bonn,  1849.    F.  BoeB«r. 
Formation:  Gretaceous. 
Location:  Auatin,  Tex. 

biocnlatna  (Lam.)  Urquiza.    (1883.) 

An.  Mln.  Fomento  Rep.  Mex.,  Tomo  7,  p.  282,  flgn 
.    la,  2a.    Mexico,  1882.    M.  Uitiniia. 
Formation:  Gretaceona. 

Location:  Goalooman  dietrict,  atate  of  Michoacap, 
Mexico. 

oalamitUbrmia  Baroena.*    (1877.) 

An.  Muaeo.  Naa  Max.,  Tomo  1,  pp.  197, 198,  flg. 

16.    Mexico,  1877-1879.    M.  Baroena. 
Formation:  Gretaceous. 
Location:  Gaderegta  and  Apaaco,  atate  of  Qoara* 

taio,  Mexico. 

— ^  oalamltiformia  (Baroena)  Urqnica. 
(1882.) 
An.  Min.  Fomento  Bep.  Mex.,  Tomo  7,  pp.  888| 

823,  flg.  8a.    Mexico,  1888.    M.  Urquica. 
Formation :  Gretaceona. 

Location:  Road  to  Binoon  mine,  Goalooman  dii- 
trict,  atate  of  Miohoacan,  Mexico. 

—  mexicana  Baroena.    (1877.) 

An.  Muaeo.  Nac  Mex.,  Tomo  1,  pp.  196^  197,  flgpL 
11-14.    Mexico,  1877-1879.    M.  Baroena. 

Formation:  Gretaceona. 

Location :  Apaaco,  atate  of  Mexico ;  TantapaOi 
atate  of  Moreloa;  Sierra  de  Barboaa  and  Oaflada 
Grande,  atate  of  San  Luia  Potoai,  Mexico. 

mexioana   (Baroena)    Ramiiea. 

(1880.) 
An.  Min.  Fomento  Bep.  Miex.,  Tomo  8^  ppu  61^ 
656,  Lam.  1,  flg.  la.  Mexico,  1880.  8.  Bamlrea. 
Formation:  Gretaceona. 
Location:  Seirra  Mojada,  Mexico. 

mexioana   [Baroena]   Urqnisa. 

(1882.) 

An.  Mln.  Fomento  Bep.  Mex.,  Tomo  7,  p.  888^ 
flga.  4,  6.    Mexico,  1888.    M.  Urqnink 

Formation:  Gretaceoua. 

Location:  Boad  to  Binoon  mine  and  Baa  Gddro 
Goalooman  diatrict,  atate  of  Michoaoon,  Mii^ftft. 

—  aabinae  n.  b.  Roemer.    (1849.) 

Tex.,  p.  410.    Bonn,  1849.    F.  Boemer. 
Formation:  Gretaceona. 

Location:  Sabine  creek  on  road  from  Now  Bnum- 
fela  to  Frederickaburg,  Tex. 

—  tezana  n.  B.  Roemer.    (1849.) 

Tex.,  pp.  409,  410.    Bonn,  1849.    F.  Bo«m«. 

Formation:  Gretaceona. 

Location:  Upper  courae  of  Pedemalaa  rlrer,  Tax. 

texanua  Roemer.    (1862.) 

Kieide  iron  Tex.,  pp.  76,  77,  Tad  A,  flga.  !•-«. 

Bonn,  1868.    F.  Boemtr. 
Formatiom :  Gretaceona. 
Location:  Bonldar  In  the  Gnadalopa  near  Vtw 

Braunfela,  Tex. 


<(n.  a.  T)  See  datoa  paro  el  eatndio  de  lar  arcar  Meaozoieoa  dea  Mexico,  etc,  1874. 
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HtppnxiteB— Continued, 
-^sp.  nndet.  Roexner.    (1849.) 

Tex.,  p.  410.    Bonn,  1849.    7.  Boemftr. 

Formation:  Cretaceous. 

Location:  Well  at  New  Braanfeli,  Tax. 

sp.  nndet.  Roemer.    (1852.) 

Kreida  Ton  Tex.,  p.  77.    Bonn,  1862.    F.  Eoemer. 
Formation:  Gretaceoni. 
Location:  New  BraanfelB,  Teix. 

sp.  nndet.  Urqniza.    (1882.) 

An.  Min.  Fomento  Bep.  Hex.,  Tomo  7,  p.  223,  fig. 

0.    Mexico,  1882.    H.  Urqnlza. 
Formation:  Gretaceoni. 
Location:  San  Isldro,  Ooalooman  diBtrict,  state  of 

Hlchoacan,  Mexico. 

Hdlaater  (Agas.)  Conrad.    (1850.) 

Jour.  Acad.  Nat  Sd.,  Phila.,  toI.  2,  2d  ler.,  1860- 
1864,  p.  40.    Fliila.,  1860-1864.    T.  A.  Conrad. 

— -oinotusCMort.  Bp.)Credner.  (1870.) 

Zeitsch.  Dentsch.  Geol.  Get.,  Band  22,  p.  218. 

Berlin,  1870.    H.  Credner. 
Formation:  Cretaceons. 
Location:  Brownville,  N.  J. 

—  comanchesi  n.  s.  Marcon.     (1858.) 

Geol.  N.  Am.,  pp.  40,  41,  pi.  8,  tigs.  8,  So,  5. 

Zurich,  1868.    Jnles  Marcon. 
Formation:  Cretaceous. 
Location:  Borders  of  Bed  rlTer,  near  Preston, 

Tex. 

—^•comanoheBi  (Maroon)  DeeoT.  (1858.) 

gynop.  Echinoides  Foss.,  p.  449.    Paris  and  Wies- 

bade,  1866.    S.  Desor. 
Formation:  Cretaceons. 
Location:  Bank  of  Bed  riTer,  near  Preston,  Tex. 

-«— mortonl    (Conper    MS8.)    Conrad. 
(1850.) 

Jonr.  Acad.  Nat  Sd.,  Phila.,  toI.  2,  2d  ser.,  1860- 
1854,  p.  40,  pi.  1,  fig.  10.  Phila.,  1860-1864. 
T.  A.  Conrad. 

Formation:  Eocene  [Cretaceons]. 

Location:  Palmyra,  Lea  county,  Ga. 

—  aixnplez  n.  s.  Shnmard.    (1853.) 

Bxpl.  Bed  Birer,  La.,  by  B.  B.  Marcy,  pp.  210, 211, 

pL  3,  fig.  2.    Wash.,  1863.    B.  F.  Shumard. 
Formation:  Cretaceous. 
Location:  Fort  WashiU,  Ind.  T. 

aimpldx  (Shnmard)  Deaor.    (1868.) 

Synop.  Echinoides  Foes.,  p.  460.    Paris  and  Wiea- 

bade,  1868.  E.  Desor. 
Formation:  Crataceona. 
Location :  Bed  river  [Tax]. 

HoleotypiiB  Desor.    (1858.) 

^ynop.  Xchinoidea  Foss.,  pp.  168, 160.  Paris  and 
Wiesbade,  1868.    E.  Desor. 

-^  sp.  Roemer.    (1888.) 

Palaont.  Abhandl.  Viertor  Band.,  Heft  4,  p.  9, 

Taf.  1  [XXXI]  flgs.  6a-6a     BorHn,  1888.     F. 

Boemar. 
ftonnatlon:  Orataoaons. 
Location:  Two  milea  above  die  month  of  Bartons 

creak,  near  Austin,  Tex. 


Holectypns— Continned. 

oastilloi  n.  s.  Cottean.    (1890.) 

Bull.  Soc.  GeoL  France,  3d  aer.,  toI.  18,  No.  4, 

pp.  296,  296,  pL  1.    Paris,  189a    OottoM. 
Formation:  Cretaceons. 
Location:  Jalpa  (Jalisco). 

castilloi  n.  s.  Cottean.    (1890.) 

Bull.  Soc.  G«ol.  France,  8d  ser.,  toL  18,  pp.  286, 

296,  pt.  1.    Paris,  1890.    Cottean. 
Formation:  Cretaceous. 
Location:  Jalpa  (Jalisco),  Mesloo. 

planatuB  n.  s.  Roemer.    (1849.) 

Tex.,  p.  393.    Bonn,  1849.    F.  Boamar. 
Formation:  Cretaceous. 

Location:  Fredericksburg  and  Saa  Saba  riTer, 
Tex. 

planatuB  Roemer.    (1852.) 

Kreide  yon  Tex.,  p.  84,  Tat  10,  flga.  So-S.    Bonn, 

1852.    F.  Boemer. 
Formation:  Cretaceous. 
Location:  Fredericksburg  and  San  Saba  valley, 

fifteen  miles  below  old  Spanish  fort  Tax. 

planatUB  ( Roem. )  Shnmard.    ( 1853. ) 

Sxpl.  Bed  BiTer,  La.,  by  B.  B.  Mar^,  p.  SIL 

Wash.,  1853.    B.  F.  Shnmard. 
Formation:  Cretaceons. 
Location:  Cross  Timbers,  Tax. 

planatus  n.  s.f  Hall.    (1854.) 

Bap.  U.  8.  and  Mex.  Bound.  Sor.,  r<A.  1,  pt  2, 
pp.  146,  146,  pi.  1,  flga.  4*-/.  Waah.,  1867. 
James  HalL 

Formation:  Cretaceous. 

Location:  Leon  springs.  Tax. 

planatus  (Roemer)  Desor.    (1858.) 

Synop.  Echinoides  Foas.,  p.  174.    PmIs  and  Wiaa* 

bade,  1858.    E.  Deaor. 
Formation:  Cretaceous. 
Location:   Fredericksburg  and  San  Saba  riTW, 

Tax. 

Homallna   (snbgen.    Stollczka)    Meek. 
(1876.) 

Bep.  TJ.  S.  Geol.  Sur.  Terr.,  toL  0,  p.  194^  Waaii., 
1876.    F.  B.  Meek. 

Homomya  (Agas.)  Gabb.    (1869.) 

Geol.  Sur.  Cal.  Paleont.,  Tol.  2,  p.  179.  PhUa., 
1860.    W.  M.  Gabb. 

alta  n.  s.  Roemer.    (1852.) 

Kreide  Ton  Tex.,  p.  46,  Taf.  6,  fig.  IL    Bonn, 

1852.    F.  Boemer. 
Formation:  Cretaceous. 
Location:  Fredericksburg,  Tax. 

oonoentrica  Gabb.    (1869.) 

Gaol.  Sur.  Cal.  Paleont,  toI.  2,  p.  179.    Phila., 

1869.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Tuscan  springs,  Cottonwood  ccaak,  and 

Martinea,  CaL 

— - conoentrlca  (Gabb)  Whiteayes. 

(1879.) 

GaoL   Bur.  Can.  Mes.  Foas.,  toI.  1,  pt  I^  p.  14L 

Montreal,  1879.    J.  F.  WhitaaTaa. 
Formation:  Cretaceous. 
Location:  Sucia  islands. 
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fiomomya—CoQ  tinned . 

Bp.  nndet.    Roemer.    (1849.) 

Tex.  p.  408.    Bonn,  1849.    F.  Boemtr. 
Tonn*Uon:  Ontaoeona. 
Locmtion:  Fredericlubnrg,  Tex. 

Hoploparia  (?)  canadensiB  n.  b.  Whit- 
eaves.     (1884.) 
Proc.  and  Trans.  Boy.  8oc.  Can.,  toI.  2,  Sec  4, 
pp.  237, 238.    Montreal,  1885.    J.  F.  Whitearaa. 
'Formation:  Gretaceona. 

Location:  Highwood  rirer,  AltMrta,  Northwest 
Territory. 

?  canadensiB  Whiteaves.    (1885.) 

Geol.  and  Nat  Hist.  Sor.  Oan.,  Oont.  Can.  Pal*- 
ont.,  ToL  1,  pt  1,  pp.  87-89,  pL  11.  Montreal, 
1885.    J.  F.  WhiteaTes. 

Formation:  Gretaceons. 

Location:  Highwood  rlTer  (a  tributary  of  the 
Bow  rlTer),  ten  miles  west  of  the  first  fork,  Oan* 


Byalina  (FeraBnaB)  Meek.    ^1876.) 

Bep.  U.  S.  QwA.  Sur.  Terr.,  Tol.  9,  pp.  546-647. 
Wash.,1876L    F.  B.  Heek. 

?  evanai  (M.  Sl  H.)  Meek.    (1876.) 

Bep.  U.  &  Oeol.  Sur.  Terr.,  toI.  9,  pp.  648,  648, 
figs.  68-70,  p.  648.    Wash.,  1876l    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Mouth  of  Judith  lirer,  Mont. 

— ?  evanBl  (M.  &.  H. )  White.    (1888.) 

Third  Ann.  Bap.  U.  B.  Qeol.  Sur.,  p.  46^  pU  S7, 

fig.  26.    Wash.,  1883.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Upper  Minonri  rlrer  region. 

—  ?  oooidentaliB  (M.  ^  H.)  Meek. 
(1876.) 

Bep.  U.  B.  GeoL  Sur.  Terr.,  rol.  9,  pp.  647,  648, 
pL  42,  figs.  6»-d.    Wash.,  1876.    F.  B.  Meek. 
Tonnation:  Cretaceous. 
Location:  Mouth  of  Judith  riTsr,  Mont. 

— ?  oooidentaliB  (M.   A   H.)  White. 

(1883.) 
Twelfth  Ann.  Bep.  U.  S.  Oeol.  and  Geogr.  Sur. 

Terr.,  pt  1,  pp.  87,  88.    Wash.,  1883.    a  A. 

White, 
lionnation:  Cretaceous. 
Location:  [Month  of  Judith  rlrer,  Mont.] 

^->?  oooidentaliB  (M.    a>  H.)  White. 

(1883.) 
Twelfth  Ann.  B^  U.  8.  GeoL  and  Geogr.  Sur. 

T^rr.,  pt.  1,  pp.  87,  88.    Wash.,  1883.    a  A. 

White, 
ttemadon:  Cretaoeoos. 
LoeatioB:  [Mouth  of  Judith  rirer,  Mont.] 

^-?  oooidentaliB  (M.  &  H.)  White. 

(1883.) 
IkM  Ann.  Bep.  U.  &  GeoL  Sur.,  p,  46^  pL  87, 

fig.  27.    Wash.,  1888.    a  A.  White, 
iennatioin:  Cretaceous. 
LoeatioB:  Upper  Mlamul  riTor  region. 


Hydatina  parvula  Whiteayee.    (1889.) 

Oeol.  and  Nat  Hist  Sur.  Can.,  Cont  Can.  Pal» 
ont,  ToL  1,  pt  2,  pp.  180, 181,  pL  24^  flg^  6,  6flb 
Montreal,  1888.    J.  F.  WhiteaTes. 

Formation:  Cretaceous. 

Location:  Sounding  creek,  township  80,  range  8^ 
west  of  the  fourth  principal  meredian,  Horth* 
Territory. 


Hydrobia  (Hartmann)  Meek.    (1876.) 

Beport  U.  8.  Oeol.  Sur.  Terr.,  toL  9,  p.  671. 
Wash.,  1876.    F.  B.  Meek. 

anthonyi(M.  AH.)  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 
Terr.,  pt  1,  p.  97.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous, 
•location:  Upper  Mlaouri  rlrer  region. 

anthonyi  (M.  &,  H.)  Meek.    (1876.) 

Bep.  U.  S.  Oeol.  Sur.  Terr.,  toI.  9,  pp.  671, 671, 
pL  43,  figs.  10»-d.    Wash.,  1876.    F.  K  Meek. 
Formation:  Probably  Bocene.    [Cretaceous.] 
Location:  Yellowstone  rlrer,  thirty  miles  abovt 
Its  mouth.  * 

anthonyi  (M.  A  H. )  White.    (1883.) 

Third  Ann.  Bep.  U.  8.  Geol.  Sur.,  p.  69^  pL  27, 

fig.  38.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Upper  MImoutI  rlrer  region. 

— *  ?  enlimoidee  n.  8.  Meek.    (1876.) 

Bep.  U.  a  Geol.  Sur.  Terr.,  toI.  9,  pp.  673,  67^ 

fig.  78,  p.  573.  Wash.,  1876.  F.  B.  Meek. 
Formation:  Probably  Eocene.  [Cretaceous.] 
Location:  Clear  fork  of  Powder  rlrer,  Mont 

?eulimoideB  (M.  A  H.)  White. 

(1883.) 
Twelfth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Bar. 
Terr.,  pt  1,  p.  97.    Wash.,  1883.    a  A.  WhitSb 
Formation:  Cretaceous. 
Location:  Upper  Missouri  rirer  region. 

?  enlimoidee  (Meek)  White.   (1883.) 

Third  Ann.  Bep.  U.  &  Oeol.  Sur.,  p.  60,  pi.  27, 

fig.  37.    Wash.,  1883.    a  A.  White. 
Formation:  Cretaceous. 
Location:  Upper  Missouri  rlrer  region. 

recta  n.  8.  White.    (1876.) 

Bep.  Oeol.  Uinta  Mt>.,  p.  132.    Wash.,  1871    a 
A.  White. 

Formation:  Tertiary.    [Cretaceous.] 

Location:  Almy  coal  mines,  near  Xranslon,  Wya 

reota  White.    (1879.) 

Elerenth  Ann.  Bep.  U.  S.  GeoL  and  Geogr.  8nr. 

Terr.,  p.  246.    Wash.,  1879.    O.A«  White. 
Formation:  Cretaoeous. 
Location:  Coal  mines  three  miles  from  BvaiMlon, 

Wyo. 

reota  White.    (1883. ) 

Third  Ann.  Bep. U.S. Geol. Sur.,  p.  00^  pL  IT,  fl^ 

38.    Wash.,  1888.    aA.Whita. 
Formation:  Cretaoeous. 

Near  BranstOB,  Wjo. 
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Hydrobia — ^Continued. 

^—  Bnboonlca  n.  8.  Meek.    (1876.) 

Rap.  U.  8.  Geo].  8ar.  T«rr.,  Tol.  9,  p.  578,  llg.  77, 

p.  673.    Wuh.,  1876.    F.  B.  Meek. 
Fonnation:  Probably  Eocene.    [GretMeoai.] 
Location:  Month  of  Jndith  rlTer,  Mont. 

^  Bubconica  (M.  A,  H.)  White.  (1883.) 

Twelfth  Ann.  Rep.  U.  8.  Geo!,  and  Geogr.  Bar. 
Terr.,  pL  1,  p.  97.    WMh.,  188S.    a  A.¥rhite. 
Formation:  Oretaceoni. 
Location:  Upper  Miflsonri  rirer  region. 

BubooDlca  (Meek)  White.    (1883.) 

Third  Ann.  Bep.  U.   8.  Geol.  8nr.,  p.  W,  pi.  27, 

fig.  36.     Wash.,  1883.    G.  A.  White. 
Formation:  Cretaceous. 
Location:  Upper  Miasonri  rirer  region. 

—*- aubcyllndracea   n.  8.    Whiteaves. 

(1885.) 
Geol.  and  Nat.  Hist  Sor.  Oan..  Oont  Can.  Pale- 

ont,  Tdl.  1,  pt.  1,  pp.  76, 76,  pi.  10,  fig.  8.  Mont, 

1886.    J.  F.  Whitearee. 
Formation:  Oretaceous. 
Location:  Belly   riTer,  east   side  of  Driftwood 

bend;  north  side  of  Milk  rirer,  ftre  miles  below 

Fa-kow-ki  coalee,  Can. 

—  atahenaiB  n.  s.  White.    (1876.) 

Bep.  Geol.  Unita  Mts.,  pp.  132, 138.    Wash.,  1876. 

0.  A.  White. 
FiOination:  Tertiary  [Cretaceons]. 
Location:  West  base  of  Mu-si-ni-a  plateau,  1,000 

feet  below  the  summit,  Utah. 

utaheiiBiB  White.    (1883.) 

Third  Ann.  Bep.  U.  S.  Geol.  Sur.,  p.  60,  pi.  27, 

fig.  86.    Wash.,  1883.    0.  A.  \^liite. 
Formation:  Cretaceous. 
Location:  Utah. 

-»~  warrenana  (M.  &  H.)  Meek.  (1876.) 

Bep.  U.  8.  GeoL  Sur.  Terr.,  rol.  9,  pp.  672,  673, 
pi.  43,  figs,  lla-c    Wash.,  1876.    F.  B.  Meek. 

Formation:  Probably  Eocene  [Cretaceous]. 

Location:  Thirty  miles  below  Fort  Clarke,  Dak., 
from  the  summit  of  Squares  butte. 

.*— warrenana  (M.  <&  H.)  White.  (1883.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 
Terr.,  pt  1,  p.  07.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Upper  Mit«ouri rirer  region. 

warrenana (M.&H.)  White.  (1883.) 

Third  Ann.  Bep  U.  8.  G«ol.  Sur.,  p.  69,  pi.  27,  flg. 

40.    Wash.,  1883.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Upper  Missouri  rirer  region. 

1  WhiteaveB.  (1885.) 

G«ol.  and  Nat.  Hist.  Sur.  Can.,  Cont.  Can.  Paleont, 

rol.  1,  pt  1,  p.  23.    Montreal,  1886.   J.  F.  Whit- 

eares. 
Formation :  Cretaceous. 
Location:  North  or  second  branch  of  the  Milk 

rirer;  Old  Man  rirer,  two  miles  above  Bye-Grass 

flat;  Pincher  creek,  Canada. 

Hypogella  (Gray)  Gabb.    (1869.) 

GeoL  Sur.  Gal.  Paleont,  rol.  2,  p.  176.  Phil*., 
1869.    W.M.  Gabb. 


Hyrldella  (snbgen.  Swain)  Meek.  (1876.) 

Bep.  U.  8.  QeoL  Sur.  Terr.,  roL  9,  p.  614.  Wash., 
1876.    F.  B.  Meek. 

lohthyoflaroolitea    angtila    Boemer. 

(1888.) 

Paleont  AbbandL  Yierter  Band,  Heft  4,  pp.  9, 
10.  Tkf.  I  [xxrz],  flgs.  7a,  76;  Taf.  II  [xxxu], 
figs.  2i»-2d.    Berlin,  1888.    F.  Boemar. 

Formation:  OretafiaoQS. 

Location:  Two  miles abore  the  mouth  of  Blutaos 
oreek,  near  Anstin,  Tax. 


Idmonea  G.  &  H.    (1862.) 

Jour.  Acad.  Nat  Sd.,  Phila.,  rol.  fl^  2d  ler.,  1882, 
1863,  p.  167.   Phila.,  1862, 1863.    Oabb  A  Horn. 

oontortillB  n.  8.  Lonedale.    (1884.) 

Quart  Jour.  Geol.  Soc.,  London,  roL  1,  pp.  68,60^ 
figa.  a^  p.  68.  London,  1846.  William  Loi» 
dale. 

Formation:  Oretacaoua. 

Location:  Timber  creak,  N.  J. 

contortUlia     (Lonsd.)    G.    d^    H. 

(1862.) 
Jour.  Acad.  Nat  Sci.,  Phila.,  rol.  6,  8d  ser.,  1882, 
1863,  p.  167.    Phila.,  1862,  1863.    Gabb* Hon. 
Formation:  Cretaceous. 

Location:  Timber  creek,  and  near  Mollloa  hill, 
N.  J. 

Idonearca  n.  g.  Conrad.    (1872.) 

Proc  Acad.  Nat  Sci.,  Phila.,  for  1872,  p.  64. 
Phila.,  1872.    T.  A.  Conrad. 

(snbgen .  Conrad )  Meek.     ( 1876. ) 

Bep.  U.  8.  Gaol.  Sur.  Terr.,  rol.  9,  p.  84.  Wash., 
1876.    F.  B.  Meek. 

— ~-  alabamenslB  n.  s.  Gabb.     (1876.) 
Proa  Acad.  Nat  8cL,  Phila.,  for  1876,  p.  81& 

Phila.,  1876.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Prairie  blufb,  Ala. 

?  antroBa  (Mort.  sp.)  Gabb.    (1876.) 

Proc.  Acad.   Nat  Sci.,  Phila.,  for  1876,  p.  816. 

Phila,  1876.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

antroBa  (Mort.)  Whitfield.     (1885.) 

Mong.  U.  8.  Geol.  Sur.,  rol.  9,  pp.  96-98,  pL  il, 
flgs.  6-n.    Wash.,  1886.    B.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  Marlboro,  Monmouth  county;  near 
Holmdel;  Freehold,  N.  J. 

capaz  Conrad.    (1872.) 

Pcoc  Acad.  Nat  Set,  Phila..  for  1872,  p.  M,  Pl-  >> 

flg.  2.    Phila.,  1872.    T.  A.  Conrad. 
Formation:  Cretaceous. 

carolinenBiB  [n.  a.]  Gabb.     (1876.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1876,  pp.  814, 

316.    Phila.,  1896.    W.  M.  Gabbi 
Formation:  Cretaceous. 
Location:  Snow  hill,  N.  0. 


] 


NORTH  AMERICAN  MESOZOIG  INVERTEBRATA. 


153 


Idonearoa— Continaed. 
-^- oompreMdrostra  n.    t.  Whitfield. 
(1886.) 
Mong.  U.  &  OeoL  Box.,  toL  9,  pp.  199, 900,  pi.  3.6 

figs.  15, 10.    WMb.,1886.    B.  P.  Whitfield. 
Formation:  Gretaoeow. 

Location :  Mr.  J.  8.  Oook*i  piti,  Tinton  fklli^ 
Monmouth  ooonty,  V.  J. 

depressa  n.  8.  White.    (1876.) 

Bop.  Oaogr.  and  QooL  BzpL  and  Snr.  watt  of  one 
hnndredtb  meridian,  toL  4,  pt  1,  pp.  183, 184, 
pL  18,  flee.lSe,  6.    Wadi.,  187ft.    0.  A  White. 

formation:  Cretaoeom. 

Location:  Xaet  bank  of  Bio  Pnenso^  dx  milea  be- 
low Cesa  Salasan,  N.  Mex. 

Uttiei  n.  8.  Gabb.    (1876.) 

Proc  Acad.  Nat.  Sd.,  Phila.,  for  1876^  p.  819. 

Phila.,  1876.    W.  M.  Gabb. 
"Ponnation:  Oretaceooa. 
Location:  Fatanla  creek,  Ga. 

—  medians  n.  8.  Whitfield.    <1886.) 

Mong.  U.  8.  GeoL  Sor.,  toL  9,  p.  199,  pi.  26,  flga. 

A,6w    Wadt.,188fi.    B.  P.  Whitfield, 
formation:  Gretaoeona. 
Location:  Cookie  marl  pita  at  Tinton  fUla,  N.  J. 

—  negleota  (Gabb  sp.)  Ctobb.     (1876.) 

•Proc  Acad.  Nat.  Sd.,  Phila.,  for  lg76k  p.  814. 

Phila.,  1876.    W.  M.  Gabb. 
formation:  Cretaceooa. 
Location:  New  Jemey;  Prairie  blnfl^  Ala. 

• — quindeoemradiata  ( )  Cook. 

(1868.) 
Ann.  Bep.  GeoL  Bar.    If.  J.,  for  1868,  p.  876^ 

fig.  — ,  p.  876.    Newark,  1868.    G.  H.  Cook, 
formation:  Gretaceona. 
Location:  New  Jeraey. 

—  shmnardi    (M.    &,   H.)   Whitfield. 

(1880.) 

Bap.  Geol.  Black  Hilla  of  Dak.,  pp.  406,  406,  pi 
11,  figs.  S-11.    Waah.,  1880.     B.  P.  Whittleld. 

Formation:  Cretaceous. 

Location:  On  the  Ghoyenne  rlrer,  near  Old 
Woman  fork.  Black  hilla. 

—  tlppana  (Con.)  Whitfield.    (1885.) 

Hong.  U.  &  Geol.  Snr.,  toI.  9,  pp.  96,  96,  pi.  12, 
flga.  19-21.    Wash.,  1886.    B.  P.  Whitfield. 

Formation:  Cretaoeoue. 

Location:  Deep  cntof  the  Holmdel  and  KeyiKVt 
tnmpike,  Monmouth  county,  N.  J. 

—  TolgaxlB  (Mort.sp.)    Cook.    (1868.) 

Ann.  Bep.  Geol.  Bur.  N.  J.,  for  1868,  p.  876,  fig.  •». 

Kewark,  1868.    G.  H.  Cook, 
formation:  Cretaceous. 
Location:  New  Jersey. 

—  ▼olgarls  (Morton  sp.)  Gabb.    (1876.) 

Proc  Acad.  Nat  ScL,  Phila.,  for  1876^  p.  813. 

Phila.,  1876.    W.  M.  Gabb. 
Formation:  Gretaceona. 
Location:  New  Jersey. 

^vulgazia  (Mort.)  Whitfield.    (1885.) 

Bong.  U.  &  Geol.  Sor.,  toL  9,  pp.  98,  99,  pi,  13, 
flRS.  1-6.    Waah.,  1886.    B.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  Holmdel,  Freehold,  Woodbury,  Bnr> 
Uogton,  MnlUcahUl,  Marshal iTiUe,  N.  J. 


Idonearoa<— Continued. 
sp.fGabb.    (1876.) 

Proo.  Acad.  Nat  8ei.,  Phila.,  fbr  1876^  ppw  tU^ 

816.    PhUa.,1876L    W.M.Gabb. 
formation:  Gretaceona. 
Location:  New  Jersey. 

Inooeramna  [Sowerby]  Morton.    (1884.) 
Synop.  Org.  Bern.  Oret  Gr.  U.  8.,  p.  62.    Phlla^ 
1884.    8.  G.Morton. 

(sabgen.   Sowerby)  typioal,  Meek. 

(1876.) 

Bep.  U.  8.  Geol  Snr.  Terr.,  toL  9,  pp.  88,  89. 
Waah.,  1876.    F.B.  Meek. 

— *altiiB  n.  8.  Meek.    (1871.) 

Fourth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Snr. 

Terr.,  pp.  802,  308.    Waah.,  1871.    f.  B.  Meak. 
formation:  Gretaceona. 
Location:  Near  Medicine  Bow  station,  Union  Pl^ 

dfionilroad. 

altua  (Meek)  Whitfield.    (1880.) 

Bep.  GeoL  Black  Hills  of  Dak.,  p.  391,  pL  9,  fig. 

IL    Waah.,  1880.    B.  P.  Whitfield, 
•formation:  Gretaoeooa. 
Location:  On  the  Belle  fourche,  ten  miles  wait 

of  Grow  Peak,  Black  hilla. 

altaa  (Meek)  Whiteaves.    (1885.) 

Geol.    and    Nat  Hla.  Sur.    Oan.,    Gont    Can- 

Paleont,  toL  1,  pt  1,  p.  83.   Montreal,  1886^ 

J.  f .  Whitearea. 
formation:  Gretaceona. 
Location:  Eaat  fork  of  the  MUk  rirer,  Canada. 

— -  alveatUB  n.  8.  Morton.    (1834.) 

Synop.  Org.  Bem.  Gret  Gr.  U.  8.,  p.  63,  pL  17, 

fig.  4.    Phila.,  1834.    S.  G.  Morton, 
formation:  Gretacooua. 
Location:  Greene  county,  Ala. 

amblguuB  n.  a.  Eichwald.     (1871.) 

Geogr.  Paleont  Bemerk.  Halb.  Mang.  Alentiachan 
Inseln,  pp.  189-191,  Taf.  20,  figa.  1-6,  St  Peters- 
burg, 1871.    E.  Eichwold. 

formation:  Gretaceona. 

Lccatlon:  Alaaka. 

argenteuan.  a.  Conrad.    (1858.) 

Jour.  Acad.  Nat  Bel.,  Phila.,  roL  3,  2d  ser., 
1866-1858,  p.  329,  pL  34,  fig.  16,  Phila.,  1866- 
1868.    T.  A.  Conrad. 

formation:  Cretaceous. 

Location:  Owl  creek,  three  miles  north  of  the 
town  of  Bipley,  Mlas. 

avictdoldea  n.  s.  M.  <&.  H.    (1860.) 

Proa  Acad.  Mat  Sci.,  Phila.,   for  18G0^  p.  181, 

Phila.,  1861.    Meek  A  Hayden. 
formation:  Gretaceona. 
Location:  Little  Blue  river,  Nebr. 

balchli  n.  8.  M.  &  H.    (1860.) 

Proa  Acad.  Nat  Sci.,  Phila.,  for  1860,  pp.  180, 
161.    Phila.,  1861.    Meek  A  Hayden. 

Tormation:  Gretaceona. 

Location:  White  river  aboTe  the  Msmiisss  T^irai^ 
Terrej,  Nebr. 


164 


NORTH  AMERICAN  MESOZOIG  INVERTEBRATA. 


[suu;..  108. 


InooeraznuB — Continned. 

barabinl  n.  b.  Morton.    (1834.) 

fi^op.  Org.  Bern.  Cr«t.  6r.  U.  S.,  pp.  62,  68,  pi. 

17,  flg.  3;  pi.  13,  fig.  U.    Phil*.,  1834.    S*  G. 

Morton. 
Torznation:  Cretaceous. 
Location:  Greene  county,  Ala. 

baxabini  Morton.    ( 1841. ) 

Jour.  Acad.  Nat.  ScL,  Phila.,  toI.  8,  Irt  «er.,  183»- 
1842,  p.  211.    Phila.,  1839-1842.    8.  G.  Morton. 

Formation:  Cretaceous. 

Location:  Great  bend  of  the  Missouri  rlTer  (Lat. 
430  iff  N.). 

barabinl  (Mort. )  White.    ( 1875. ) 

Bep.   Geogr.  and  Geol.  Expl.  and  Sur.  west  of 
on»>hundredth  meridian,  vol.  4,  pt.  1,  pp.  180, 
181,  pi.  Ifi,  fig,  4a.    Wash.,  1876.    C.  A.  White. 
Formation:  Cretaceous. 

Location:  One  and  a  quarter  miles  south  of 
Boulder,  Colo.,  and  at  Galllnas  creek,  N.  Mex. 

barabinl  (Morton)  White.     (1879.) 

Xlerenth  Ann.  Rep.  U.  8.  Gtool.  and  Geogr.  Sur. 

Terr.,  p.  205.     Wash.,  1879.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Sage  creek,  Colo. 

barabinl  (Morton)  White.     (1879.) 

EleTcnth  Ann.  Bop.  U.  S.  Geol.  and  Geog^.  Sur. 

Terr.,  p.  224.    Wash.,  1879.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Near  W^hite  Biver  Indian  agency,  Colo. 

barabinl  (Mort.)  Whitfield.     (1880.) 

Bep.  Geol.  Black  Hills  of  Dak.,  pp.  398-400,  pi. 

7,   flg.  7;  pL  9,  flg.  8.    Waah.,  1880.    B.  P. 

Whitfield. 
Formation:  Cretaceous. 
Location:  Cheyenne  river,  near  Boxelder  creek, 

and  on  Beaver  creek,  two  to  three  miles  west  of 

the  Black  hills. 

barabinl  (Mort.)  Whitfield.    (1886.) 

Mong.  U.  &  Geol.  Sur.,  toI.  9,  pp.  75,  76,  pi.  16, 

figs.  3-^.    Wash.,  1886.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Holmdel  and  Marlboro,  N.  J. 

barabinl  (Mort.)  Whiteaves.  (1885.) 

Geol.    and  Nat    Hist.    Sur.    Can.,    Cont.  Can. 

Paleont.,  vol.  1,  pt  1,  p.  33.     Montreal,  18K6. 

J.  F.  Whiteares. 
Formation:  Cretaceous. 
Location:  Twelve  miles  east  of  White  Mud  river 

(or  Frenchmans  creek);  Elbow  of  South  Saskat. 

chewan,  Canada. 

— —  bro'VTnii  n.  8.  Cragin.    (1889.) 

Bull.  Washb.  ColL  Lab.  Nat  His.,  vol.  2,  No.  10, 
pp.  67,  88.    Topeka,  1889.    F.  W.  Cragin. 

Formation:  Cretaceous. 

Location:  Fort  Hays  limestone,  and  at  some  ten 
to  twenty  feet  above  the  base  of  the  latter,  at  a 
locality,  known  as  *'I>evils  gap,"  near  the 
post  office  of  Tapley,  in  Osborne  county,  Kans. 

— »  canadensis  n.  b.  Meek.    (1859.) 

N.  W.  Terr.,  Bep.  Prog.  Assin.  and  Saskat  Expl. 
Exped.,  H.  T.  Hind.,  pp.  183, 184,  pL  1,  figs.  4 
and  4.    Toronto,  1869.    F.  B.  Meek. 

Fonnation:  Cretaceous. 

Location:  LitUe  Souris  river,  fWt^fi4a 


Inooeramua— Con  ti  nned. 

capulus  n.  8.  Sbnmard.    (1859.) 

Trans.  Acad.  8ci.,  St  Louis,  vol.  1, 1856-1880,  p. 

606.    St  Louis,  1856-1860.    B.  F.  ShumanL 
Formation:  Cretaceous. 
Location:  Bed  river,  Lanotar  coun^,  Tex. 


—  concentrlcua  (Parkinson)  Whit- 
eaves.    (1876.) 

Geol.  Sur.  Can.  Mes.  Foes.,  vol.  1,  pt  1,  pp.  78^ 

80.    Montreal,  1876.    J.  F.  Whlteave^ 
Formation:  Cretaceous. 
Location:  Queen  Charlotte  islands. 

—  conoenttlcns  (Parkinson)  Whit- 
eaves.    (1884.) 

Geol.  and  Nat  Hist  Sur.  Can.  Mes.  Foaa,  voL  1, 
pt3»p..t41.    Montreal,  1884.    J.  F.  Whit^aves. 

Formation:  Cretaceous. 

Location:  North  shore  of  Cnmshewa  inlet; 
Skidegate  inlet,  at  Bear  Skin  baj ;  South 
Island. 

—  oonfertlm-annnllatiiB  n.  s.  Roemer. 

(1849.) 
Tex.,  p.  402.    Bonn,  1849.    F.  Boemer. 
Formation:  Cretaceous. 
Location:  Ford  near  New  Brannfela,  Tex. 

—  confertlm-a nnulatus  Roemer. 
(1852.) 

Kreide  von   Tex.,  p.  68^  Taf.  7,  fig.  4.    Bonn, 

1862.    F.  Boemer. 
Formation:  Cretaceous. 
Location:  Ford  of  the  Guadalupe,  New  Braon- 

fels,  Tex. 

_  oonfertlm-annnlatPB  (Boemer.) 
Shumard.    (1853.) 

Expl.  Bed  Biver,  La.,  by  B.  B.  Marcy,  p.  206,  pL  6. 
fig.  2.    Wash.,  1863.    B.  F.  Shumard. 

Formation:  Cretaceous. 

Location:  Gamp  No.  4,  Croea  timbers,  Tex. 

—  oonfertim-annulatUB  (Roem.)  Con- 
rad.   (1857.) 

Bep.  U.  S.  and  Mex.  Bound.  Sur.,  vol.  1,  pt  2, 
p.  161,  pi.  6,  figs.  6.  Wash.,  1857.  T.  A.  Con- 
rad. 

Formation:  Cretaceous. 

Location:  Near  New  Braunfels^  Tex. 

—  confertlm-a nnulatus  (Roemer.) 
Schiel.     (1855.) 

Bep.  Expl.  aud  Sur.  P.  B.  B.,  Mississippi  river  to 
Pacific  ocean,  voL  2;  Bep.  Expl.  forty-first  par> 
allel  north  latitude,  p.  108,  pL  2»  fig.  7.  Wash., 
1866.    James  Schiel. 

Formation:  Cretaceous. 

Location:  Upper  Green  river  county. 

—  conradi  n.  s.  H.  Sl  M.    (1854.  > 

Mem.  Am.  Acad.  Arts  and  Sci.,  vol.  6^  n.  a.,  pp. 
387,  388,  pi.  2,  fig.  6a,  6.  GambrMga  and  Bee- 
ton,  1866.    Hall  A  Meek. 

Formation:  Cretaceous. 

Location:  On  the  Missouri  river,  five  miles  be- 
low the  mouth  of  the  Yermilion  river. 
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oonvexns  n.  8.  H.  &,  M.    (1864.) 

Mam.  Am.  Acad.  Arte  and  Sci.,  toI.  A,  n.  •.,  pp. 
88ft,  387,  pi.  2,  figi.  ao,  ».  Oftmbridgeand  Bos- 
ton, 1866.    HallAMMk. 

Formation:  Cretaoeoaa. 

Location:  Sage  creek. 

costeUatoB  n.  b.  Conrad.    (1858.) 

Jour.  Acad.Kat.  8cL,  Phila.,  rol.  8,  2d  tor.,  1866- 
1868,  p.  329,  pL  34,  flg.  12.  Phila.,  1866-1858. 
T.  A.  Ooorad. 

Formation:  Cretaceoni. 

Location:  Owl  crsek,  three  mika  north  of  the 
town  of  Bipley,  Mifli. 

—  crassalatiiB  n.  b.  White.    (1875.) 
Bep.  Oeogr.  and  Oeol.  Ezpl.  and  Bar.,  weet  of 

one-hnndredth    meridian,  toL  i,  pt.  1,  p.  168, 
pL  18,  ligi.  4»-c    Wadi.,  1876.    0.  A.  White. 

Formation:  Jnraj^c. 

Location:  North  fork  of  Ylxgin  rlTor,  Utah. 

crlppsii  (ManteU)  Roemer.    (1849.) 

Tex.,  p.  401.    Bonn,  1848.    F.  Boemer. 

Formation:  Gretaceone. 

Location:  Ford  near  New  Braunfela,  Tex. 

—  cxippsil  (Mantel!)  Roemer.    (1852.) 

Kieide  ron  Tex.,  pp.  6fr-68,  Tat  7,  flg.  1    Bonn, 

1862.    F.  Boemer. 
Formation:  Gretaceone. 
Location:  Ford  of  the  Gnadahape,  New  l^nnfela, 

and  croaiingof  the  Cibolo  between  New  Braan« 

fols  and  San  Antonio,  Tex. 

^-orippaii  var.  barabinl  (Mort.)  Whit- 
aavea.    (1879.) 

GeoL  Sor.  Can.,  Mei.  F( 
174.    Montreal,  1878. 
Formation:  Cretaceone. 
Location:  Snda  ialanda. 

— -  crippaii  (?)  var.  anbnndatiia  Meek. 

(1876.) 
BnlL  U.  S.  Oeol.  and  Geogr.  Snr.  Terr.,  toI.  2,  No. 

4,  pp.  368,  369,  pL  3,  flga.  1,  la  and  3, 8a,  [2  flga. 

pi  text]    Wash.,  1876i.    F.  B.  Meek. 
Formation:  Cretaceona. 
Location:  Snda  ieland. 

«>—  orlppaii  var.   anolenaia  d.    var. 
Whiteavea.    (1879.) 

QeoL  Sor.  Gan.  Mas.  Fom^  toL  1,  pt  2,  p^  ITS. 

Montreal,  1879.    J.  F.  WhiteaTea. 
Formation:  Cretaceooa. 
Location:  Sonthweet  lide  of  Denman  Ieland. 

--^  oilppall  var.  prozlmua  (Taomey) 
Whiteavea.    (1879.) 

OeoL  Bar.  Oan.  Met.  Foa,  toL  1,  pt.  2,  pp.  172, 
173.    Montreal,  1879.    J.  F.  Whitearee. 

Formation:  Cretaoeoaa. 

Location:  Lower  part  of  the  Trent  rlrer.  Nan- 
lamo  riTer,  two  milee  and  a  quarter  np,  and 
Blnnden  point,  Vanconver  ieland,  Soda  ialanda. 

—  oilppaU  (ManteU)  Conrad.    (1857. ) 

Bep.  U.  S.  and  Mex.  Bound.  Snr.,  toL  1,  pL  2,  p. 
162,  pL  6,  flg.  8.    Wadi.,  1867.     T.  A.  Oonrad. 
Formation :  Cretaceoiie. 
Location:  San  Antonio,  Tax.,  ChMD  eontttj,  Ala. 


,  ToL  1,  pt  2,  pp.  1731 
J.  F.  WhiteaTea. 


Inooeraniiia— Continued. 

crippaii    (?)    (ManteU)  Newberry. 

(1861.) 

Bep.  Colorado  Biver  of  the  Weet,  pt  3,  p.  119. 

Wash.,  1861.    J.  B.  Newberry. 
Formation:  Cretaceom. 
Location:  At  the  Moqui  Tillagee. 

ouneatua  n.  b.  M.  &  H.    (1860.) 

Fn>c.  Acad.  Nat  Sci.,  Phila.,  for  1860,  p.  180. 

Phila.,  1861.    MeekAHayden. 
Formation:  Cretaceooa. 
Location:  Yellowetone  rirer,  one  hnndred  and 

flf^  milee  abore  the  mouth,  Nebr. 

ouneifomila  (d'Orb)  Eiohwald. 

(1871.) 

Oeog.  Paleont  Bemerk.  Halb.  Mang.  Alont- 
iachen  Ineeln,  pp.  106,  196.  St  Petenbnrg, 
1871.    £.  Eiohwald. 

Formation:  Crotaceoos. 

Location :  Alaskan  peninsala. 

deformia  (Meek)  White.    (1875.) 

Bep.  Oeogr.  and  Oeol.  Xxpl.  and  Snr.,  west  of 
one-hnndredth  meridian,  rol.  4,  pt  1,  pp.  170, 
180,  pi.  16,  figs.  lo^.  Wash.,  1876.   a  A.  White, 

Formation:  Cretaceous. 

Location:  Fire  miles  abore  Pueblo,  Colo. 

deformia  Meek.    (1877.) 

Bep.  OeoL  Expl.  Fortieth  Parallel,  toL  ^  ptl, 
pp.  146-148,  pi.  14,  flgs.  4, 4a.  Wash.,  1877.  F. 
RMeek. 

Formation:  Cretaceous. 

Location:  Common  in  Kansas,  and  near  Pueblo 
and  Colorado  city,  as  well  as  at  other  places  in 
Colorado  along  eastern  base  of  Bocky  moun> 
talni^  and  farther  west;  eyerywhere  in  the 
Benton  and  Niobrara  groups. 

deformia  (Meek)  White.    (1878.) 

EleTentb  Ann.  Bep.  U.  8.  OeoL  and  Oeogr.  Snr. 

Terr.,  p.  197.    Wash.,  1879.    a  A.  White. 
Fwmatton:  Cretaceous. 
Location:  Bear  creek,  near  Morrison,  Colo. 

dimidiUB  n.  a.  White.    (1874.) 

Prelim.  Bep.  Oeogr.  and  OeoL  ExpL  and  Bur., 
west  of  one-hundredth  meridian,  O.  M.  Wheeler, 
pp.  26,26.    Wash.,  1874.    a  A.  White. 

Formation:  Cretaceous. 

Location:  OJodel  Pescado,  N.  Mex. 

dimidiua  n.  B.  White.    (1874.) 

Prelim.  Bep.  luTort.  Foss.  Oeogr.  and  OooL  SxpL 
and  Sur.,  west  of  one-hundredth  meridian,  pp^ 
26,  26.    Wash.,  1874.    C.  A.  White. 

Formation:  Cretaceous. 

Location:  QJodel  Pescado,  N.  Mex. 

dimidiua  White.    (1875.) 

Bep.  Oeogr.  and  Oeol.  Xxpl.  and  Sur.,  west  of  one- 
hundredth  meridian,  toI.  4,  pt  1,  pp.  181,  182; 
pi.  16,  figs.  20^    Wash.,  1876.    a  A.  White. 

Formation:  Cretaceous. 

Location:  OJodel  Pescado,  N.  Mex. 

eUiottii  n.  B.  Gabb.    (1869.) 

Oeol.  Sur.  Cat.  Paleont,  toL  2,  p.  193,  pi.  81,  flg. 

90a.    Phila.,  1869.    W.  M.  Oabb. 
Formation:  Cretaceous. 
Location:  Alcatraa  island,  San  Frandaeo  harbor, 

Cal. 
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—  ereotna  n.  b.  Meek.    (1870.) 

Bep.  G«ol.  Expl.  Tortieth  Parallel,  toL  i,  pt  1, 
p.  146,  pi.  IS,  flgi.  1,  Us  pi.  14^  fig.  8.  Wadi., 
isn.    F.  B.  Meek. 

Formation:  Crotaceona. 

Location:  Ohalk  cr«ek,  near  Uptown,  Utah. 

ereotoB  (Meek)  White.    (1879.) 

XleTenth  Ann.  Bep.  U.  8.  OeoU  and  Oeogr.  Bar. 

Terr.,  p.  234.    Warti.,  1879.    a  A.  White. 
Formation:  Gretaceooa. 
Location:  CoalTllIe,  Utah. 

—  ezimiiM  n.  8.  Eichwald.    (1871.) 

Geogr.  Paleont  Bemerk.  Halb.  Hang.  Alentisehan 
Inaeln,  pp.  192-194,  Taf.  18,  figa  1-4;  Taf.  18, 
figs.  3,  4.    St.  Petersburg,  1871.    E.  Eichwald. 

Formation:  Oretaceooa. 

Location:  South  coast  of  Tnkoiitnn  hay,  Aladnu 

ezogyroldefl  n.  8.  M.  &  H.    (1862.) 

Proc  Acad.  Nat.  Sd.,  Phila.,  for  1862,  pp.  26,  27. 

Phila.,1863.    MeekAHayden. 
Formation:  Gretaceooa. 
Location:  Chippewa  polnt|  near  Fort  Benton,  on 

the  Miflioari  rlTer. 

— —  flaciduB  White.    (1875. ) 

Bep.  Oeogr.  and  Geol.  EzpL  and  Snr.,  weat  of  ona- 
hnndredth  meridian,  toI.  4,  pt.  1,  pp.  178, 179, 
pi.  16,  flga.  la,  b,     Waah.,  1876.     a  A.  White. 

Formation:  Oretaceona. 

Location:  Fire  miles  above  Paehio,  Oolo. 

fragillB  n.  B.  H.  <&  M.    (1854.) 

Mem.  Am.  Acad.  Arta  and  Sd.,  toI.  6,  n.  a.,  p. 

388,  pL  2,  flga.  6,  a,  b.    Cambridge  and  Boston, 

1865.    Hall  A  Meek. 
Formation:  Cretaceona. 
Location:  On  the  Miasonri  rirer,  fire  milea  below 

the  month  of  Yennilion  rlTor. 

fragiUa  (H.  A  M.)  White.    (1876.) 

Bep.  Geogr.  and  GeoL  Expl.  and  Sur.,  weat  of  one- 
handredth  meridian,  toL  4,  pt  1,  p.  178,  pL  16, 
fig.  3a.    Wash.,  1876.    O.A.White. 
Formation:  Cretaceoua. 
Location:  Southeast  of  Paria,  Utah. 

fragillB  (H.  <&  M.)  Meek.    (1876.) 

Bep.  Expl.  Exped.  Santa  Fe,  N.  M.,  to  jnnction  of 
Grand  and  Green  riTera,  p.  127.  pL  1,  fig.  6. 
Waah.,  1876.    F.  B.  Meek. 

Formation:  Cretaceoua. 

Location:  Yado  del  Ghama. 

fragUia  (H.  <&  M.)  Whitfield.    (1880.) 

Bep.  GeoL  Black  Hilla  of  Dak.,  pp.  390, 391,  pL 
9,  flg.  10.    Wash.,  1880.    B.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  On  Bearer  creek,  and  on  the  eastern 
fork  of  the  aame,  Black  hilla. 

gUbertl  n.  b.  White.    (1876.) 

Bep.  Geol.  Uinta  Mts.,  pp.  US,  114.    Waah.,  1876. 

G.  A.  White. 
Formation:  Cretaceoua. 
Location:  Near  Laat  Chance  creek,  aoutham  Utah. 


Xnooeramna'-Continned. 

SUberU  White.    (1879.) 

Elarenth  Ann.  Bep.  U.  8.  Geol.  and  Gaogr.  Sur. 

Terr.,  p.S8S,pLa,flfl^Ia,a.    Waah.,  1879.    a 

A.  Whita. 
Formation:  OretaoaouL 
Locatioii:  Near  Last  Ghaneaere«k,aonth6ni  Utah. 


i^rs. 


—  howelU  n.  8.  White.    (1876.) 

B«p.OaoI.UnitaMti.,pp.ll4,116.    Wash. 

0.  A.  White. 
Formation:  Cretaceoua. 

Location:  Lower  Potato  ralley  and  Upper  Fina 
creak,  Utah. 

—  howeUl  White.    (1879.) 

Elerenth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Ten.,  p.  229.    Waah.,  1879.    G.  A.  White. 
Formation:  Cretaceoua. 
Location:  Dodd*a  ranch,  on  Aahley'a  fork,  Utah. 

—  howeUl  White.    (1879.) 

Elerenth  Ann.  Bap.  U.  B.  Geol.  and  Geogr.  Sur. 

Terr.,  pp.  284, 286,  pi.  I,  flga.  la-«.    Waalh.,  UTTS. 

G.  A.  White. 
Formation:  Cretaceoua. 
Location:  CoalylUe,  Utah. 

—  incurvoa  n.  b.  M.  A  H.    (1856.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1866^  p.  flTT. 

Phila.,  1837.    MeekAHaydan. 
FonBation:  Cretaceoua. 
Location:   Little  Bear*a  Tillage,   between  Fort 

Pierre  and  Fort  Glark,  Nehr. 

—  latna  (Mantell)  Hoemer.    (1849.) 

Tex.,  pp.  401,  402.    Bonn,  1849.    F.  Boamer. 
Formatiou:  Cretaceoua. 

Location:  Ford  and  waterfall  near  New  Brannfelay 
Tex. 

—  latua  (Mantell)  Roemer.    (1852.) 

Kreide  Ton  Tex. ,  p.  60.    Bonn,  1862.    F.  Boemar. 
Formation:  Cretaceoua. 

Location:  Ford  of  the  Guadalupe,  New  Brannfeli^ 
Tex. 

—  leronzl  n .  b.  Maroon.    ( 1858. ) 

Geol.  N.  Am.,  pp.  36,  37,  pi.  2»  fig.  3.  Zurich, 
1858.    Jules  Marcou. 

Formation:  Cretaceoua. 

Location:  BaTines  along  the  Bio  Galisteo^  N. 
Mex.,  precisely  at  the  point  where  the  road  fhim 
Santa  Fe  to  Algodouea  crossea  the  Bio. 

—  luclfer  n.  b.  Eiohwald.    (1871.) 

Gaog.  Paleout.  Bemerk.  Halb.  Mang.  Aleutiachen 
Inaeln,  pp.  194, 196,  Taf.  18,  figs.  6-7.  St.  Pet«i»> 
burg,  1871.    U.  Eichwald. 

Formatiou:  Cretaceoua. 

Location:  South  coast  of  Tukualtnu  bay,  Alaska. 

—  moreabyenaia  nom.  prov.    White- 
aveB.    (1884.) 

Geol.  and   Nat.  Hist  Sur.  Can.  Mea.  Foaa.,  toL 

1.  pt  3,  pp.  240,  241,  flg.  11,  p.  240.    Montreal, 
1884.    J.  F.  WhiteaTea 

Formation:  Cretaceoua. 

Location:  North  ahore  of  Cnmahawa  IbM^ 
Moreaby  ialand. 
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-Continned. 

—  mytiloidefl    (Mantell)    Boemex. 
(1849.) 

Tax.,  p.  401.    Bonn,  1848.    F.BooMr. 
Vonnatlon:  Gkvtaoaow. 

Location:  Tord  and  watorfal]  near  New  Bnumfali, 
Tex. 

—  mytUoidefl    (Mantell)    B  o  e m  e  r . 
(1852.) 

Kreide  Ton  Tex.,  p.  flO,  Taf.  7,  fl^  &    Bonn, 

1862.    r.  Boemer. 
Fonnation:  GrBtacooni. 
Locition:  Ford  and  waterlkll  of  the  Gnadalnpe, 

near  New  Braunfeli,  Tex. 

—  mytilopais  d.  8.  Conrad.    (1854.) 
Bep.  U.  S.  and  Mex.  Bound.  Bur.,  toL  1,  pt  8,  p. 

152,  pL  fi,  flgi.  6a,  6.    Waah.,  1867.    T.  A.  Con- 
Tad. 

Fonnation:  Gretaceona. 

Location:  [Texaa.] 

—  mytUopais   (Con.)  Whlteaves. 
(1879.) 

GeoL  Bar.  Can.  Mea.  Foaa.,  toI  1,  pt  2,  pp.  169, 
170,  pi.  20,  fig.  3^  Montreal,  1879.  J.  F.  Whit- 
aarea. 

Formation:  Gretaceona. 

Location:  Nanaimo  and  Yaldei  inlet;  Trent  rlrer, 
Yanconrer  iaiand  aboTe  the  fUla;  Bradley  creek. 

—  nebraaoenaia  n.  b.  Owen.    (1852.) 

Bep.  Oeol.  Bar.  Wla.,  Iowa,  Minn.,  p.  682,  pL  B, 

fig.  1.    Fhila.,1862.    D.D.Owen. 
Formation:  Oretaceona. 
Location:  Sage  Creek,  Nebr. 

—  nebraacenaia  var.    aagenaia  — ^ 
Whiteayes.    (1879.) 

GeoL  Snr.  Can.  Mea.  Foaa.,  toL  1,  pt  2,  p.  172. 

Montreal,  1879.    J.  F.  WhiteaTea. 
Fonnation:  Oretaceona. 
Location:    Nanaimo   and    Yaldes    inlet,  flocia 


—  ?  obllquna  n.  s.  Meek.    (1864.) 

Geol.  Snr.  OaL  Paleont,  toI.  1,  p.  47,  pi.  7,  flga. 

%U,    Phlla.,  1864.    F.B.Meek. 
Formation:  Jnraaaic 
Looation:  Qeneaee  Talley,  Plnmaa  oonn^jr,  CaL 

—  oblongna  (Meek )  White.    ( 1879. ) 

Berenth  Ann.  Bep.  U.  S.  Oeol.  and  Oeogr.  Snr. 

Terr.,  p.  181.    Waab.,  1879.    C.  A.  White. 
Yonnatlon:  Oretaceona. 
Location:  Yidnity  of  Morrlaon,  Cola 

— ■  oblongna  (Meek)  White.    ( 1879. ) 

BeTenth  Ann.  Bep.  U.  8.  OeoL  and  Googr.  Snr. 

Terr.,  p.  197.    Waah.,  19r9.    a  A.  White. 
Yormation:  Cretaceooa. 
Location:  Bear  creek,  near  Monlaon,  Colo. 

—  oblongoa  (Meek)  White.    (1879.) 
Xleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 

Terr.,  pp.  286,  286,  pi.  2,  llga.  1,  a,  6.    Waah., 

1879.    0.  A.  White. 
Fonnation:  Gretaceona. 
Location:  Ftfteen  milea  weat  of  Greeley,  and  aix 

milca  aonth  of  Fort  Collina,  Colo. 


ZnoooramTia— Continued. 

peonllazia  n.  s.  Conrad.    (1869. ) 

Am.  Jonr.  Conch.,  toL  6,  Phila.,  1869-1870,  p.  48. 

pi.  1,  fig.  13.    Fhila.,1870.    T.A.GoDnd. 
Formation:  Crataceone. 
Location:  Croanricka,  N.  J. 

peoullaxla  Coniad.    ( 1870.) 

Am.  Jonr.  Conch.,  toI.  6,  Phila.,  1870,1871,  p.  T6. 

Phila.,  1871.    T.A.Gonxad. 
Formation:  Oretaceona. 

perovalia  n.  8.  Conrad.    (1852.) 

Proc.  Acad.  Nat  Scl.,  Phila.,  toL  6, 1862,1863,  p. 

900.    Phila.,  1864.    T.  A.  Conrad. 
Fonnation:  Gretaceona. 
Location:  Gheaapeake  k  Delaware  canaL 

perovalia  Conrad.    (1854.) 

Jonr.  Acad.  Nat  Sd.,  Phila.,  toI.  2,  2d  aer.,  1860- 
1864^  p.  299,  pi.  27,  fig.  7.  Phila.,  1860-1864. 
T.  A.  Courad. 

Formation:  Oretaceona. 

Location:  Gheaapeake  A  Delaware  canaL 

perovalia  (Con.)  Whitfield.    (1886.) 

Mong.  U.  8.  GeoL  8nr.,Tol.  9,p.80bpL  16,  flga.  6. 

Waah.,  1886.    B.  P.  Whitiield. 
Fonnation:  Gretaceona. 
Location:  NewJern7(?) 

perplexua  n.  b.  Whitfield.    (1877.) 

n.  8.  Geogr.  and  GeoL  Snr.,  Bocky  Mt  region. 

Prelim.  Bep.  Paleont,  Black  HiUa,  p.  81.  Waah., 

1877.    &  P.  Whitfield. 
Fonnation:  Oretaceona. 
Location:  On  the  Belle  Fonrehe,  abont  tan  mUaa 

weat  of  Grow  peak,  Black  hilla.  Dak. 

pexplexna  Whitfield.    (1880.) 

Bep.  GeoL  Black  Hilla  of  Dak.,  p.  392,  pL  8,  fig. 

8,  and  pL  10,  flga.  4,  6.    Waah.,  188a    B.  P. 

Whitfield. 
Formation:  Gretaceona. 
Location:  On  the  Belle  Fonrehe  abont  tan  milea 

weat  of  Grow  peak.  Black  hUIa,Dak. 

perteniua  n.  8.  M.  d:  H.    (1856.) 

Proc.  Acad.  Nat  Sd.,  Phila.,  for  1866,  pp.  876^ 

277.    Phila.,  1867.    Meek  A  Hayden. 
Formation:  Gretaceona. 
Location:  Mouth  of  Jndith  rlTer,  Nebr. 

pertentnla  (M.  d:  H.)  White.  (1879.) 

Elerenth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 
Terr.,  pp.  206, 206.    Waah.,  1879.    a  A.  Whita. 
Formation:  Gretaceona. 
Location:  Sage  creek,  Golo. 

piochU  n.  8.  Gabb.    (1864.) 

GeoL  8nr.  Gal.  Paleont,  toL  1,  pp.  187, 188,  pL  26^ 
flga.  178, 174.    Phila,  1864.    W.  M.  Gabb. 

Formation:  Gretaceona. 

Location:  North  aide  of  Mount  Diablo,  Tnaoan 
Bpringa,  OaL 

—  porrectna  n.  s.  Eichwald.    (1871.) 

Goog.  Paleont  Bemerk.  Halb.  Mang.  AlentiBohaa 
Inaeln,  pp.  191, 192,  Taf.  19,  flga.  1, 2.  St  PitanH 
burg,  1871.    X.  Xlchwald. 

Formation:  Gretaceona. 

Looation:  Bntranoe  to  Tnknaitnn  bay,  Alaaka. 
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IhooeraxiiiiB— Continned. 

problematiouB  (Sohlot.)  Meek. 

(1860.) 

Bep.  IBxpl.  Great  Badn  Terr.,  Utah,  pp.  368, 859, 
pL4,  flgtw  la,  b,  e.    WmIu,  1876.    F.  B.  Meek. 

Formation:  Gretaceoat. 

Location:  Bear  riyer,  near  the  month  of  Solphnr 
nreeir,  Wyo. 

problematictui  (d'Orb)  Newberry. 

(1861.) 

Bq».  Colorado  rlTor  of  the  Weet,  pt.  8,  p.  119. 
Waah.,  1861.    J.  S.  NeirtMrry. 

Formation:  Oretaeeone. 

Location:  At  the  croedng  of  Bed  fork  of  the  Ca- 
nadian, on  tiie  Santa  Fe  road. 

problematloiM  (Sohlot.  op.)  White. 

(1876.) 

Bep.  Geogr.  and  Geol.  Bzpl.  and  8nr.,  weet  of 
one-hundredth  meridian,  toL  i,  pt*  1,  pp.  177, 
178,  pi.  16,flK*  8a.    Waah.,  187ft.    G.  A.  White. 

Formation:  Cretaceona. 

Location:  Sonttieaet  of  Parla,  Utah,  and  alio  upon 
the  weat  fork  of  Faria  oreek,  Utah. 

problematioixs  (Sohlot.  f)  Meek. 

(1877.) 

Bep.  QeoL  BzpL  Fortieth  Paraltol,  toL  4,  pt.  1, 
pp.  143,  144,  pL  18,  ilfl^  8,  2a.  Waah.,  1877. 
F.  B.Meek. 

Formation:  Cretaceona. 

Location:  Month  of  Solphnr  creek,  on  Bear  rlrer, 
Wjro. 

problematlous  (Sohlot.)  White. 

(1879.) 

Blerenth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  8nr. 

Terr.,  p.  197.    Waah.,  1879.    C.  A.  White. 
Formation:  Cretaceona. 
Location :  Bear  creek,  near  If  orriaon,  Colo. 

problematlcns  (Sohlot.)  White. 

(1879.) 
EleTenth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  8nr. 

Terr.,  p.  234.    Waah.,  1879.    C.  A.  White. 
Formation:  Cretaceona. 
Location:  CoalTllle,  Utah. 

problematicnfl  ?  (Sohlot.)  Whitfield. 

(1880.) 

Bep.  Geol.  Black  Hilla  of  Dak.,  pp.  889,  390,  pL 
7,  fig.  11.    Wash.,  1880.    B.  P.  Whitfield. 

Formation:  Cretaceona. 

Location:  On  the  eaat  fork  of  Bearer  creek.  Black 
hilla. 

problematicuB  (Sohlot.)  Whiteaves. 

(1884.) 
Geol.  and  Kat.  Hlat.  Snr.  Can.  Mea.  Foaa.,  rol.  1, 
pt  3,  pp.  193, 194.    Montreal,  1884. 
J.  ¥.  Whitearea. 
Formation:  Cretaceona. 

Location:  Skidegate  inlet,  ahore  hetween  Slate 
Chnck  brook  and  Lina  ialand;  point  north  of 
Lina  ialand  In  Bear  Skin  hay;  Graham  ialand, 
Cowgitz. 


I  Inocerainafl — Continned. 
-*— problematicua  (Sohlot.)  Whiteayee. 
(1885.) 

Geol.  and  Nat.  Hiat.  8nr.  Can.,  Goat  Can.  Fale- 
ont.,  Tol.  1,  pt  1,  p.  86.  Montreal,  1886.  J.F. 
WhiteaTea. 

Formation:  Cretaceona. 

Location:  Mill  cre^  at  mill  weat  of  Fort  Mo- 
Leod,  Canada. 

^-—problematic US?  (Sohlot.)  Hill. 
(1889.) 

Geol.  8nr.  Tex.,  BnlL  No.  4,  p.  9.    Anatin,  1888L 

B.T.IU1L 
Formation:  Cretaceona. 
Location:  Near  Anatin,  Tez. 

problematictui  (Sohlot.)  Whiteares. 

(1889.) 

GeoL  and  Nat.  Hlat.  Snr.  Can.,  Cont.  Oan.,  Plkle- 
ont,  ToL  1,  pt.  2,  pp.  187, 188.  Montreal,  U88. 
J.F.  Whitearea. 

Formation:  Cretaceona. 

Location:  Swan rirer  and Thnnder hill;  Ternllkm 
rlTer,  Biding  monntain,  aection  7,  townahip  ^ 
range  20  weat;  Ochre  rirer,  townahip  22,  nmge 
17  weet;  Edwarda  creek,  townahip  23,  range  19 
weat;  Yermilion  rirer,  townahip  26,  range  20 
weat;  Wilaon  rirer,  townahip  26,  range  21  weat; 
Valley  rirer,  townahip  26,  range  21  weat,  nmge 
22  weet  in  the  aame  townahip;  Boiling  rirer  two 
milea  abore  the  old  C.  P.  B.  eroaatng;  Thnndar 
hill,  townahip  86.  range  80^  weat    Manitoba. 


— pro-obUqaua  n.  8.  Whitfield.  (1885.) 

Mong.  U.  8.  Geol.  Snr.,  rol.  9,  pp.  80,  81,  pL  1^ 

fig.  17.    Waah.,  1886.    B.  P.  Whitfield. 
Formation:  Cretaceona. 
Location:  Holmdel,  K.J. 

—  psendomytiloidea  n.  e.  SohieL 

(1855.) 

Bep.  Bxpl.  and  Snr.  P.  B.  B.  Mlaaiaalppl  rlrwto 
Pacific  ocean,  roL  2;  Bep.  Expl.  Forty-fint  Pte>- 
aUeI,N.  lat,  p.  106,  pi.  3,  fig.  8.  Waah.,  186^ 
Jamee  Schiel. 

Formation:  Crotaoeona, 

Location:  Weat  of  Fort  Atkinaon. 

—  qnateinoensia  n.  8.    WhiteaTes. 
(1882.) 

Proc.  and  Trana.  Boy.  Soc.  Can.,  rol.  1,  aec.  4,  p. 

84,  fig.  3.    Montreal,  1888.    J.  F.  WhiteaTea. 
Formation:  Cretaceona. 
Location:  Forward  inlet,  Qoataino  sound,  Caa- 


—  (?)  rectangnluB  n.  s.  Meek.    (1864.) 

Geol.  Sur.  Gal.  Paleont.,  roL  1,  pp.  47,  48,  pL  7 

figs.  1-la.    Phila.,  1864.    F.  B.  Meek. 
Formation:  Jaraaaia 
Location:  Geneaee  ralley,  PInmaa  county,  CbL 

^  sageneis  n.  a.  Owen.    (1852.) 

Bep.  Geol.  Sur.  Wia.,  Iowa,  Minn.,  p.  682,  pL  8^ 

fig.  3.    Phila.,  1862.    D.  D.  Gwen. 
Formation:  Cretaceona. 
Location :  Sage  creek,  aonthem  tribntazy  <a  the 

Cheyenne. 
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loocerainna — Continned. 

flagenaifl  (Owen)  Marooa.    (1853.) 

a«ol.  Hap.  of  the  U.  B.  and  BritUh  ProTlneeB  of 
K.  A.,  pp.  46^  47,  pi.  7,  fig.  «.  Botton,  IWS. 
Jules  Marcon. 

Formatioii:  Cretaceotu. 

Location :  flage  creek,  Nebr. 

flagemds  (Owen)  Whitfield.     (1880.) 

Bep.  GaoL  Blade  Httla  of  Bak.,  pp.  SttS,  896,  pL 
7,  flg.  12;  pL  8.  fig.  a.  Waab.,  1880.  B.  P. 
WhitfleUL 


Location:  On  the  Ohqrenne  rlTer,  near  Bapid 
creek;  alao at  the  top  of  the  gmj  ehalH  at  the 
month  of  Bapid  creek,  Black  hillc 

—  saJSenaU  (Owen)  Whitfield.   (1885.) 

Kong.  17.  8.  OeoL  Snr.,  toL  9,  pp.  76, 78,  pL  14, 
fig.  16;  pL  16,  flg^  1,2.  Waih.,  1886.  B.  P. 
Whitfield. 

Tonnatlon:  Oretaoeowi 

Locatioa:  Holmdel;  Hew  Hgjpt;  neehold; 
Kejporti  N.  J. 

—  eagengiB  var.  nebraaoenaia  (Owen) 
WUteaTes.    (1885.) 

OcoL  aad  Nat.  Hist.  Snr.  Cko.,  Oont.  Can.  Pale- 

cnt.,  vol.  1,  pt  1,  p.  Si.    Montreal,  1886.    J. 

r.  WhlteaTce. 
Fonnatkm:  Oretaceooi. 
Location :  BL  Mmtj  ztror,  aboot  ttn  milee  from 

iti  month ;  Sonth  Soekatchewan,  oppodte  Bwift 

Corzant  creek,  Ouada. 

—  ■agenala  var.  nabraaoenaia  (Owen) 
Whiteavee.    (1889.) 

Geol.  and  Nat.  Hiat  Snr.  Gw.,  Oont  Om.  Pftla- 

ont,  ToL  1,  pt  a,  p.  174.    Montreal,  1889.    J. 
f  .  WhiteaTce. 


Location :  Month  of  YttmiUon  rf  ▼«-,  towaeblp  64, 
mnge  3*  weet  of  Uie  ionrtfa  principal  meridian ; 
North  Baekatoheivan  rlTor,  townahlp  64^  range 
%,  weet  of  tiie  fourth  principal  meridian ;  Nooe 
creek,  aectlon  24,  townahlp  44^  range  2,  weet  of 
the  fourth  prindpol  meridian,  Northweet  Ter- 
ritorj. 

—  sagenaia  yar.  qnadrana  n.  yar. 
Whitfield.    (1884.) 

Ntmg.  U.  8.  Geol.  Snr.,  toI.  9,  p.  79,  pL  14,  fig. 

1ft.    Wash.,  1886.    B.  P.  Whitfield, 
foimation:  Cretaceous. 
Location :  Near  Burlington,  N.  J. 

— —  senaeni  n.  8.  Conrad.    (1852.) 

Proc  Acad.  Nat  8cl.,  Phila.,  toI.  6. 1862,1863,  p. 

aoo.    Fhlla.,  1864     T.  A.  Conrad. 
?onnation:  Cretaceoni. 
Location :  Mimouri  rlrer,  Nebr. 

—  limpaonl  n.  8.  Meek.    (1800.) 

^nc  Acad.  Nat  Sol.,  Phila.,  for  188Q,  p.  812. 

Phlla.,  1861.    F.  B.  Meek. 
Fbrmation:  Oretaeeooi. 
Location :  North  Platte,  abore  the  bridge,  Nebr. 

— -  limpaoni  Meek.    ( 1876. ) 

B«p.  Bzpl.  Great  Basin  Terr.,  Utah,  p.  860,  pL  4, 

flg.4.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Grelaoeoua 
Iftfttiffp :  North  Platte,  above  the  bxtdga. 


Inooaramaa*-Oontinned. 
aimpaonl  Meek.    (1877.) 

Bep.  GeoL  SxpL  Fortieth  Pamllel,  toL  4,  pt.  1, 
pp.  142, 143,  pL  13,  fig.  3.    Wash.,  ISH.    F.B. 


Formation :  Oretaoeoua. 

Location:  North  Platte  riTer,aboTe  Platte  bridge, 
in  Dakota. 

—  almpaoni  (Meek)  Whitfield.    (1880.) 

Bep.  GeoL  BUwk  Hills  of  Bak.,  pp.  896,  398,  pL 
8,fig.l.    Wash.,  188a    B.  P.  Whitfield. 

Fwmatlon:  Orataoaooa. 

Looation:  Old  Womana fork;  eaatfoikof  BeaTor 
ereek,  thvae  mUea  weat  of  Cunp  Jenney, 
Black  hilla. 

—  atriataa  (Mantell)  Boemer.    (1849.) 

Tex.,  p.  402.    Bonn,  1849.    F.  Boemer. 

Formation:  Cretaoeoua. 

Looation :  Waterfkll,  near  New  Brannfida,  Tax. 

—  atrlatna  (Mantell)  Boemer.    (1852.) 

Kreide  Ton  Tex.,  p.  60.    Bonn,  1862.    F,  Boamar. 
Formation:  Gretaoeona. 

Location :  WateifUl  of  the  Ckmdalape,  below  Now 
Brannfela^  Tex. 

-*anbooinpr6aanan.8.M.&H.  (1B0O.) 
Proa  Acad.  Nat  Set,  Phila.,  for  1880^  p.  Ul. 

PhUa.,  180L    MeekAHajden. 
Formation :  Oretaoeooa. 
Location :  Month  of  Judith  rhrar,  Nebr. 

—  anUaBvia  n.  8.  H.  A.  M.    (186i.) 

Mem.  Am.  Acad.  Arta  and  8cL,  vol.  6,  n.  a.,  p. 

888,  pL  2,  fig.  lo,  6.    Okmhrldfa  aad  Mon, 

1866.    HaUAMeek. 
Foimation :  Oretaoeoaa. 
Location :  Great  bend  (tf  the  Mlaaiiiiil 

*-aubla8TU  (H.  A  M.)  Whitfield. 

(1880.) 

Bep.  Geol.  Blaek  Hilla  of  Dak.,  p.  893,  pL  10^ 
figa.  1-8.    Waah.,  1880.    B.  P.  Whltfldd. 

Formation :  Cretaeeoua. 

Location :  At  the  forka  of  the  Cheyenne;  and 
about  thrse  miles  east  of  Gamp  Jenney,  Bad- 
water  Talley,  Black  hilla. 

—  anbundatua  n.  8  Meek.    (1881.) 

Proc  Acad.  Nat  8cL,  Phlla.,  for  1861,  p.  816. 

Phila.,  1882.    F.  B.  Meek. 
Formation :  Cretaeeoua. 
Location :  Komooka,  eaatem  ahore  of  YanoouTer 

island. 

—  Bnbqnadratua  n.  b.  Schlfiter.  (1887.) 

Terhandl.  Natnrhist  Yereinea,  preuaa.  Bhein- 
landhr,  44  Johrg.  1  Hklfte.  Bonn,  1887.  fiita- 
nngsb,  pp.  43-44.    C.  Sohltltar. 

Formation:  Cretaceous. 

Location:  Near  Austin.  Tex. 

—  tennilineatUB  n.  8.  H.  dk  M.   (1854.) 

Mem.  Am.  Acad.  Arts  and  8ci.,  toI  6,  n.  a.,  p.  387, 
pi.  2,  flgs.  3a,  h.  Ounbridge  and  Boston,  1866. 
Hall  A  Meek. 

Formatioo:  Cretaoeoua. 

Location:  Sage  creek  and  Great  bend  of  the 
MiaMmrt 
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ZnooeramaB — Continued. 
_  tenuilineatoB  (H.  &  M.)  Whitfield. 
(1880.) 

Rep.  a«oL  Black  Hilli  of  D«k^  pp.  400, 401,  pL 
9,flgi.lS,lS.    Waah.,1880.    B.  P.  VThitiUld. 

]V>nDation:  Gretaceoai. 

Location:  On  the  Ghayenne  ilTar,  n«ar  Bi^ld 
oreak.  Black  hillf^  Dak. 

—  tenuillneatiiB  (H.  dc.M.)  Whitea^ea. 

(1885.) 
Qaol.  and  Nat  Hlat  Box.  Oan.,  Oont  Can.  Fl^ 

laont.,  ToL  1,  pt  2,  p.  84,  pi.  6,  flgp.  1,  la. 

IContnal,  1885.    J.  F.  Wbitearaa. 
Vonnation:  Oretacaoni. 
Location:  Blood  Indian  creak,  longltade  HOP  W., 

alio  elbow  of  the  South  Baakatchewan  rlTer, 

—  tenuiroBtratUB  n.  e.  M.  A.  H.  (1862.) 

Proc.  Acad.  Nat.  Sol.,  Phila.,  for  1862,  p.  27. 

Phila.,  1863.    Meek  A  Hayden. 
Formation:  Grotaceous. 
Location:  Chippewa  point,  near  Fort  Benton,  on 

the  Miieonri  rirer. 

texanuB  n.  s.  Conrad.    (1854.) 

Bep.  U.  S.  and  Mex.  Bound.  Bar.,  toLI,  pt.S,p. 

102,  pi.  0,  fig.  7.    T.  A.  Conrad. 
Formation:  Cretaceonii. 
Location:  Weetem  Tezae. 

— ^  tippanuB  (Con.  sp.)  Gabb.  (1876.) 

Pzoc.  Acad.  Nat  Sci.,  Phila.,  for  1876,  p.  812. 

Phila.,  1876.    W.  M.  Qabb. 
Formation:  Cretaceoua. 

— —  nmbcnatiiB  n.  8.  M.  &  H.    (1858.) 

•    Proc.  Acad.  Nat.  ScL,  Phila.,  for  1868,  p.  (M. 

Phila.,  1859.    Meek  A  Hayden. 
Formation:  (^taoeous. 
Location:  Near  Fort  Benton,  on  the  Upper  tfis- 

■ourL 

tmdabtindaB  n.  8.  M.  &  H.    (1862.) 

Proc.  Acad.  Nat.  ScL,  Phila.,  for  1862,  p.  26. 

Phila.,  1863.    Meek  A  Hayden. 
Formation:  CretaceouB. 
Location:  Chippewa  point,  near  Fort  Benton,  on 

the  MiMouri  river. 

nndabundua  (M.  dc  H.)  Whiteavea. 

(1885.) 

Geol.  and  Nat.  Hiat.  Bur.  Can.,  Cont.  Can.  Fale- 
ont.,  Yol.  1,  pt  1,  p.  84.  Montreal,  1886.  J.  F. 
Whiteaves. 

Formation:  Cretaceoue. 

Location:  High  wood  river,  ten  miles  weat  of 
the  first  fork;  northwest  branch  of  north  fork 
of  the  Old  Man  river,  about  four  miles  below 
the  mouth  of  Oyster  creek,  Canada. 

nn4ulato-plicatua  n.    8.  Boemer. 

(1849.) 

Tex.,  p.  402.    Bonn,  1849.    F.  Boemer. 

Formation:  Cretaceous. 

Location:  Waterfall  near  New  Braunfels,  Tax. 

-^  undulato-plicatuB  Boemer.  (1852.) 

Kroide  von  Tex.,  p.  69,  Taf.  7,  fig.  1.      Bonn, 

1852.     F.  Boemer. 
Formation:  Cretaceous. 
Location :  Waterfall  of  the  Guadalupe  below  New 

Braunfels,  Tex. 


Z&ooeramiiB — Continned. 

—  andalato-plloatiiB  (Boemer)  ^ 
eaves.    (1879.) 

GeoL  Sor.  Oan.  Met.  Fom.,  vol.  1,  pt.  2,  i 

168,  pi.  20,  flgsw  2,  2a.    Montreal,  1879. 

Whiteavea. 
Formation:  Cretaoaons. 
Location:  Nanalmo  and  Yaldes  inlet,  Sbbl* 

Yanoonver  Jaland;  Blunden  point  and 

weat  baj,  Yanoouvar  ialaad. 

Yanoouverenaia   n.    s.    Shni 

(1858.) 

Traoa.  Acad.  SoL,  St  Loida,  toL  1, 186e-lf 
122,123.    St.  Louis,  1858-1860.    B.F.Slr 
Formation:  Oretaoeoua. 
Location:  Nanaimo  rirer,  YaoconTar  ialan 

^— YancouYerenaia  (Sham.)  White 
(1879.) 

GeoL  Snr.  Can.  Met.  Fow.,  toL  1,  pi.  2,  p 

172,  pi  20,  figs.  4,  4a,  b.    Montraal,  1871 

Whiteavea. 
Formation:  Oretaoeons. 
Location:  Nanaimo  river,  two  milea  aD4 1 

ter  up ;  Protection  and  Satuma  idanda ; 

Tins  bay,  on  Salt  spring  or  Admiialty  1 

Bucia  islands. 

—  YanoouYorenaia  (Shnmard)  ^ 
(1889.) 

Bull.  U.  8.  GeoL  Snr.  No.  51,  pp.  87, 88. 

1889.    0.  A.  Whita. 
Formation:  Oretaoeoua. 
Location:  Soda  and  She^  Jack  lalMidB. 

Yaniixemi  n.  s.  M.  A,  H.    (186( 

Proc.  Acad.  Nat.  SeL,  PhUa.,  for  1860^ 
Phila.,  1861.    Meek  A  Haydan. 

Formation:  Cretaceous. 

Location:    Whita  ilver,  abora  the  Bad 
Nebr. 

Yannxemi  (M.  &,  H.)  White.  (1 

Eleventh  Ann.  Bep.  U.  8.  GeoL  and  Geof 
Terr.,  p.  18L    Wash.,  1879.    a  A.  Whit 
Formation:  Cretaceous. 
Location:  Fossil  ridge,  Colo. 

vanuzeml  (M.  AH.)  Whit 

(1880.) 
Bep.  GeoL  Black  Hills  of  Dak.,  pp.  396-3 

7,  figs.  8,  9;  pL  8,  figs.  4^  6.    Waah.,  1880 

Whitfield. 
Formation:  Oretaoeoua. 
Location:  On  the  Cheyenne  rlTer,  naar 

creek;  on  Old  Woman  fork,  and  at  top  < 

shales,  near  mouth  of  Bapid  creek,  Blacl 

vaniuceml   (M.    A   H.  t)  Sta: 

(1887.) 
Proc.  Colo.   Sd.  Soc.,  vol.  2,  pt.  8,  for  1 

186.    [Denver,  1888.]    T.W.Stanton. 
Formation:  Cretaceous. 
Location:  About  five  miles  north  of  the  t 
Boulder,  Colo. 
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InoceramiiB — Continned. 

—  vantucexni  (M.  &>  H.)    WhiteaTes. 

(1889.) 

6«ol.  ftDd  Kat.  Hlat.  Bar.  Can.,  Gont.  Gad.  Fik1»- 
ont.,  ToL  1,  pt  8,  p.  176.  Montreal,  1889. 
J.  Y.  WhiteaTM. 

Fonnattoii:  Cretaceooa. 

Location:  Mouth  of  Termillon  rirer,  townihlp 64, 
lango  3,  west  of  tha  fourth  principal  meridian; 
North  Saakatchewan  river,  township  64,  range 
2,weat  of  the  aame  meridian,  North weet  Terri- 
tory. 

—  vannzemi  Tar.  t  Whitfield.   (1880.) 

Bep.  Geol.  Black  Hills  of  Dak.,  p.  388,  pi.  7,  fig. 

10.    Waah.,  1880.    B.  P.  Whitfield. 
Formation:  CretaoeouB. 
Location:  On  the  Cheyenne   river,  near  Bapid 

creek.  Black  hilli.  Dak. 

—  ventxicosna  n.  b.  M.  Sl'EL,    (1866.) 

Proc.  Acad.  Nat  8ci.,  Phila.,  for  1866,  p.  87. 

Phila.,  1867.    Meek  A  Hayden. 
Formation:  Gretaceoui. 
Location:  Mouth  of  Judith  river,  Nehr. 

—  Whitney!  n.  b.  Gabb.    (1869.) 

Geol.  Sar.  Cal.  Paleont,  voL  2,  pp.  193, 194^  pL  32, 

llg.  91.    Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaceoot. 
Location:  Near  Foleom,  Oal. 

—  (Actinoceramua)  attloataa  (Park.) 
Whiteaves.     (1884.) 

QeoL  and  Nat  Hiet  Sur.  Can.  Mee.  Foes.,  vol.  1, 
pt  3,  ppl  241,  242,  pL  32,  figs.  3,  So.  Montreal, 
1884.    J.  T.  Whiteavei. 

Formation:  Gretaceoue. 

Location:  At  and  around  Bear  Skin  bay,  on  Gra- 
ham island,  side  of  Skidegate  inlet 

—  [Aucella]  pioohii  (Gabb)  White. 

(1888.) 
Moag.  U.  8.  Geol.  Sor.,  vol.  13,  pp.  226-232,  pi.  4, 

figs.  1,  2.    Wash.,  1888.    G.  A.  Whlta. 
Fonnatioa:  Cretaceous. 

—  (CatiUua)  balchii  (M.  &,  H.)  Meek. 

(1876.) 
Bep.  U.  B.  GeoL  Bur.  Terr.,  vol.  9,  p.  66,  pi.  15, 

flga,  la,  b.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceoufl. 
Location:  Yellowstone  river,  one   hundred   and 

tStj  miles   above  its  mouth;   Deer  creek,  a 

tributary  of  the  North  Platte. 

— -(Catillna)  oonvexua  (H.  ^  M.) 
Meek.    (1876.) 

Btp.U.  S.  GeoL  Bur.  Terr.,  vol.  9,  pp.  61,  62,  pi. 

12,  figs.  6«,  b.    Wash.,  1876.    F.  B.  Meek. 
Formstioa:  Cretaceous. 
Location:  Great  bend  of  the  Missouri,  below  Fort 

Pierre. 

**-  (Cattilna)    cripaii   var.    aubcom- 
presfoa  (M.  &,  H.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Bur.  Terr.,  vol.  9,  pp.  48,  49,  pi. 

S8,  fig.  2,  bis.     Waah.,  1876.    F.  B.  Meek. 
Formation:  Cretaceoua. 
Location:  Mouth  of  Judith   river,  above  Fort 

ruiun. 
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Inoceramaa — Continned. 

(Catlllna)  oripaii  var.    barabini 

(Mort.)  Meek.    (1876.) 

Bep.  U.  B.  GeoL  Bur.  Terr.,  vol.  9,  pp.  49^61,  pL 
13,  figs.  la-«,  pi.  12,  fig.  8.  Wash.,  1876. 
F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Yellowstone  river,  one  hundred  and 
fifty  miles  above  its  mouth,  in  Montana. 

(Catlllna)  inourvna  (M.  &  H.) 

Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  p.  61,  pL  12, 
figs.  4a,  h.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Little  Bear's  village,  between  Fort 
Pierre  and  Fort  Clark. 

(Catlllna)  pertennia  (M.  &,  H.) 

Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  47, 48,  pi. 

37,  figs.  3a,  6,  pL  38,  figs.  3a,  h.     Wash.,  1876. 

F.  6.  Meek. 
Formation:  Cretaceous. 
Location:  Mouth  of  Judith   river,  above  Fort 

Union. 

—  (Catlllna)    prozimna  (Tnomey ) 
Meek.    (1876.) 

Bep.  U.  8.  GeoL  Bur.  Terr.,  voL  9,  pp.  63-^,  pi. 

12,  figs.  7a,  h.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Great  bend  of  the  Minonri,  below  Fort 

Pierre. 

(Catlllna)  proxlmua  ?  var.  anboir- 

onlaria  n.  var.  Meek.    (1876.) 

Bep.  U.  S.  Geol.  Bur.  Terr.,  vol.  9,  pp.  66,  66,  pi. 

12,  figs.  2a,  h.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Yellowstone  river,  one   hundred  and 

fifty  miles  above   its  mouth;   Deer  creek,  a 

tributary  of  the  North  Platte. 

(Catlllna)  anblsevla  (M.   &H.) 

Meek.    (1876.) 
Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  68,  69,  pi. 

12,  figs,  la,  b.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 

Location:  Great  bend  of  the  Missouri,  below  Fort 
Pierre. 

(Catlllna)  tenulllneatna  (H.  d:  M.) 

Meek.     (1876.) 
Bep.  U.  8.  GeoL  Sur.  Terr.,  vol.  9,  p.  67,  pL  12, 

fig.  6.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Great  bend  of  the  Mlnouri;  Sage  creek. 

(Catillns)  tenniroatria  (M.  &,  H.) 

Meek.     (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  69,  fig.  6. 

Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Chippewa  point.  Mont. 

(Catlllna)  nndabnndua  (M.  &  H.) 

Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  60,  61,  pi. 
3,  figs.  2a,  b.    Wash..  1876.    F.  B.  Meek. 
Fonuatiou:  Cretaceous. 

Location:  Chippewa  point  on  the  Mlnouri,  neai 
Fort  Benton. 
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InooeramuB — Continued. 

(CatiUuB)  vanuxemi   (M.    &   H.) 

Meek.    (1876.) 
Bep.  U.  8.  OeoL  Bur.  Terr.,  vol.  0,  pp.  67,  68|  pL 

14^  figi.  2a,  b.    WMh.,  1876l    F.  B.  Haek. 
Formation:  Gntaceooi. 
Locatioa:  Qraat  bond  of  the  Miawmrl;  Base  creek. 

— *  (Inooeramna)  altua  Meek.     (1876.) 

Sep^  U.  8.  G«oL  Bar.  Terr.,  toL  9,  pp.  43,44,  pU 

14,  flgs.  la,  h.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Gretoceoue. 
Location:  Near  Medicine  Bow  sUtion,  Wja 

(Inoceramus)  fragilia  (H.  <&.  M.) 

Meek.     (1876.) 
Bep.  U.  S.  GeoL  Sor.  Terr.,  toI.  9,  pp.  42,  43,  pL 

6,  fig.  6,  flge.  1,  2,  p.  42.     Wash.,  1876.     F.  B, 

Meek. 
Formation :  Cretaceons. 
Location :    Near  the  month  of  YermlUoo  rlTer, 

on  the  Mluonri ;  near  Fort  Benton,  Mont  ' 

(Mytlloidea)probleinaticaa 

(Schlot.)  Meek.    (1876.) 

Bep.  U.  B.  Geo).  Bar.  Terr.,  toL  9,  p.  62,  pU  9, 
flgs.  3a,  b.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Gretaceoae. 

Location :  Big  Bioox  rlrer,  eix  milee  aboTe  its 
month ;  on  Little  Blue  river,  near  Kaniae  and 
Nebraska  line,  and  at  many  other  localities  in 
that  region ;  also  at  Coalrille,  Utah,  Fort  Har- 
ker,  Mont.,  ai  well  as  in  Wyoming,  Oolonulo^ 
Arkansas,  and  sonthword  into  Texas. 

(Mytlloides)  problematioua  var. 

aviculoidea  (M.  <&  H.)  Meek.    (1876.) 

Bep.  U.  B.  Geol.  Bur.  Terr.,  toL  9,  pp.  63,  64,  pL 
9,  flg.  4.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location  :  Little  Blue  rirer,  near  the  KansM  and 
Nebraska  line;  near  Big  Blue  river  in  Ne- 
braska ;  on  Bepublican  river,  Kans. 

—  (VdviceramuB)  exogyroidea  (M.  A 
H.)  Meek.    (1876.) 

Bep.  U.  B.  OeoL  Bur.  Terr.,  toL  9,  pp.  46^  47,  pL 

6,  figs.  Sa-&    Wash.,  1876.    F.  B.  Meek. 
Formation :  Cretaceous. 
Location  :  Chippewa  point,  near  Fort  Benton. 

(VolviceramaB)  umbonatua  (M.  A 

H.)Meek.    (1876.) 

Bep.  U.  B.  Geol.  Bur.  Terr.,  vol.  9,  pp.  44-46,  pi. 

3,  flgs.  la,  b,  pi.  4,  figs,  la,  b,  and  2a,  b.    Wash., 

1876.    F.  B.  Meek. 
Formation :  Cretaceous. 
Location  :  Twenty  miles  below  Fort  Benton,  on 

the  Upper  Mi.<«ouri. 

?Hall.    (1845.) 

Bep.  Expl.  Exped.  Rocky  Hts.,  Oreg.,  and  North 
Cal.,  Fremout,  pp.  3«)y,  310,  pL  4,  figs.  1,  la. 
Wofh.,  1845.     JaineB  liall. 

Formation :  Cretaceous. 

Location :  Smoky  bill  river,  long.  98P,  Ut.  38^. 

?  Hall.     (1845.; 

Bep.  £xpl.  Exped.  Uocky  Mts.,  Oreg.,  and  North 
Cal.,  Fremont,  p.  310,  pi. 4, flg.  2.    Wash.,  1846. 

JaiueK  IIhII. 
Forniatitju  :  Cretacoui*. 
Location :  Near  the  ea>^t:>rti  iTopo  of  the  Bocky 

mouataius,  \u  loug.  loo^,  lat,  '.i9^. 


Inooeramna— Continaed. 

—  sp.  nndet.  Bailey. 

Bep.  Lieut.  J.  W.  Abort,  Bxaan.  N.  M«l,  1846 
and  1847,  Sx.  Doc  No. 41,  p.647,  [pLSX  llg.1. 
[No imprint.]    J.W.Bailey. 

Formation :  Oretaoeoos. 

Location :  Bio  Timpa,  lat  S7o  41',  long.  lOi^  01*. 

sp.  nndet.  Sohiel.    (1854.) 

Bep.  Sxpl.  and  Bur.  P.  B.  B.,  Missisalppi  rivar  to 
FMific  ocean,  toI.  8;  Bep.  BzpL  Forty-flxvt 
Parallel  N.  LaL,  p.  108,  pi.  8,  flg.  6.  Wash.  ,1865. 
James  Bchiel. 

Formation:  Cretaceous. 

Location:  Near  Fort  Atkinaon. 

sp.  nndet.  Owen.    (1860.) 

Becond  Bep.  Geol.  Bee.  Ark.,  pl.7,  flg.  L    FhUa., 

1860.    D.  D.  Owen. 
Fonnation:  Cretaceous. 
Location :  Arkansas. 

—  sp.  nndet.     (1870.) 

Proc.  Am.  Philos.  Soc.,  voL  11,  1869, 1870,  p.  429. 

Phila.,  1871.    F.  RMeek. 
Formation:  Cretaceous. 
Location :  Between  BenTsr  and  Ciheyeiuia. 

— *  sp.  nndet.  Meek.    (1870.) 

Proc  Am.  Philoc  Soc,  rcL  11,  1868, 18T0,p.  4S9l 

Phila.,  1871.    F.  B.Maek. 
Fonnation:  Cretaceous. 
Location :  Six  miles  east  of  Oomo  itatftm,  U.  P. 

R.  R.  [Wye]. 

—»- sp.  nndet.  Meek.    (1870.) 

Proc.  Am.  PhQos.  Boc,  rol.  11, 1868^  1S70,  p.  489. 

Phila.,  1871.    F.  B.  Meek. 
Formation :  Cretaceous. 
Location :  Medicine  Bow  station  [Wyo.]. 

-»-  sp.  nndet.  Meek.    (1870.) 

Proc  Am.  Philos.  Soc,  toL  11, 1869, 1870^  pw4aa 

Phila.,  1871.    F.B.Meak. 
Fonnation:  Cretaceous. 
Loeation :  Miser  station,  U.  P.  B.  B.  [Wyo.]. 

sp.  nndet.  Meek.    (1870.) 

Proc  Am.  Philoa  Soc,  toL  11, 1860, 187D,  p.488L 

Phila.,  1871.    F.  B.  Meek. 
Formation :  Cretaceous. 
Loeation :  Fountain  creek,  Colorado  €Atj,  Oolc 

—  sp.  nndet.  Meek.    (1870.) 

Proc  Am.  PhUos.  Boc,  voL  11,  1860, 1870,  p.  489. 

Phila.,  1871.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location :  Fountain  creek,  Oolondo  dty,  Oolc 

— —  sp.  nndet.  Meek.     (1870.)    . 

Bep.  Qcol.  Expl.  Fortieth  Parallel,  toL  4,pt.l,p. 

144,pl.l3,flg«.4,4a.    Wash.,  1877.    F.B.Meek. 
Formation :  Cretaceons. 
Location :  On  Sulphur  creak,  near  Bear  river, 

Wyo. 

— —  sp.  nndet.  Whiteaves.     (1874.) 

OeoL  Bur.  Can.,  Bep.  Prog,  for  1873>1874,  p.  883. 

Montreal,  1874.    J.  F.  Whiteavec 
Form.ition :  Cretaceons. 
Location  :  Nanaimo  river,  YancoQTer  island,  two 

and  one-quarter  and  two  and  one-half  miles  npb 
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Ihoceraxuiia — Continned. 

-i—Bp.  undet.  Whiteav-ea.    (1874.) 

GeoL  3or.  Oan.,  B«p.  Prog,  for  1873-1874,  {k.  268. 

Montreal,  1874.    J.  F.  WhitMTW. 
FormatioQ:  CreUcaoiu. 
Location :  Nanaimo  river,  Yanoouvar  iilaad,  ttn 

milsinp. 

—  sp.  Whiteaves.    (1874. ) 

G«oL  Snr.  Oan.,  Bap.  Prog,  for  187S-1874,  pw  ML 

Montreal,  1874.    J.  F.  WUtoaTet. 
7onuation  :  Gretaeeom. 
Location :  Northwest  bay,  YaneovTer  iilaiid. 

— ^ip.  nndet.    Whiteaves.    (1874.) 

G6oL  Snr.  Can.,  Bep.  Prog,  for  187S-1874,  p.  tM. 

Montreal,  1874.    J.  F.  Whiteayei. 
Formation:  Gretaeeom. 
Location:  Protection  ieUuid. 


(?)  Meek.    (1876.) 


Ball.  V,  Sb  GeoU  and  Geogr.  Snr.  Terr.,  toL  % 
Na  4,  p.  359,  pi.  1,  fig.  6.    Waah.,  1876L    1.  & 


formation:  Cretaoeont. 

Location:  Nanalmo,  YancooTer  idand. 


(f )  Whiteavea.    (1878.) 


G«oL  Sor.  Can.,  Bep.  Prog,  for  1876-1877,  p.  IM. 

Montreal,  1878.    J.  F.  WhiteaTee. 
Itemation:  Jnraale. 
Loeatian:  Falls  of  the  Btaeyonco  ilTer,  BritUh 

Ooinmbia. 


(f )  WhiteaYea.    (1878.) 


r^niUmw  Natnralist,  toL  8,  n.  ser.,M«b  7,  pwlOB. 

Montreal,  1878.    J.  F.  WhiteaTss. 
fonnatioii:  /nntssie. 
Location:  Falls  of  tlie  Ilta^yoaoo  ilver. 

(I)  White.    (1879.) 

Berenth  Ann.  Bep.  U.  &  OeoL  and  Geogr.  8a; 

Terr.,  p.  234.    Wash.,  18781    a  A.  WUtSb 
lormation:  O^etaeeons. 
Loeation:  OoalTille,  Utah. 

-— 8p.  nndet.  Ramirea.    (1880.) 

An.  Mln.  Fomento  Bep.,  Max.,  Tomo  8,  pw  W% 

Lam.  1,  flg.  8.    Hezioo,  188a    8.  BamlrMk 
Ibrmation:  Oretaceons. 
Location:  Sierra  Mq{ada,  Mezioo. 

-^ WhiteaYes.    (1889.) 

ClwL  and  MatL  Hist  Snr.  Oan.,  Oonl  Gaa.  Ada- 

0Dt,ToL  1,  pt  2,  p.  187.    Montreal,  1879.    J. 

f.  Whitearaa. 
fonnation:  Cretaceoos. 
Locatloa:  Bockj  monntalna,  three  milea  north  of 

tho  east  end  of  Derlls  lake.  Northwest  Tanl- 

toiy. 

loopema  n.  g.  Conrad.    (1875.) 

B«p.  OeoL  Snr.  K.  G.,  toI.  1.    Baleigh,  1878.   W. 
GL  K«rr.    App.  A,  p.  6.    T.  A.  Onnrad. 

— -  carollnenaia  n.  s.  Conrad.    (1875.) 

Bip.  QeoL  Sor.  N.  a,  toI.  1.    Balei«h,  1876.   W. 
OL  Kerr.    App.  A,  p.  6,  pi.  1,  flg.  22.    T.  A. 

Conrad, 
formation:  Gretaoeous. 
Location:  Snow  hill,  Greene  conntj,  N.  G. 


Zrihea  (snbgen.  Swain)  Meek.    (1876.) 

Bep.  U.  S.  Geol.  Sor.  Ten.,  toL  9^  p.  ftH.   Wash., 
1876.    F.  B.Meek. 

laocardia  (Lam.)  Oabb.    (1860.) 

Jonr.  Acad.  Nat  Scl.,  Phlla.,  toI.  4, 2d  ser.,  1868- 
1860,  p.  393.    Phila.,  1868-1860.    W.  M.  Oabbw 

conradi  n.  b.  Gabb.    (1860.) 

Jonr.  Acad.  Kat  Bci.,  Phila.,  toI.  4, 2d  ser.,  1868- 
1860,  p.  993,  pi.  68,  flg.  8L    Phlla.,  1888-1890L 

W.  M.  Gabb. 
Formation:  Gretaoeous. 
Location:  Prairie  Unfl;  Ala.,  and  Timber  creek, 

K.J. 

— -  oonradi  (<j^bb)  Whitfield.    (1885.) 

Mong.  U.  8.  Geol.  Snr.,  toL  9,  pp.  200,  201,  pL  96^ 

flgB.8,4.    Wash.,  1886.    B.  P.  Whitfield. 
Formation:  CrotaoeonsL 
Looatlon:  Timber  creek,  N.  J.  7 

-— >  ?  hodgel  n.  8.  Meek.    (1871.) 

Proo.  Aead.  Nat.  Boi.,  Phlla.,  for  1871,  ppi  18^ 

184.    Phila.,  1871.    F.B.Meek. 
Formation:  Gretaoeons. 
Loeation:  Band  of  iron  ore  thatextends  alODg  die 

Upper  Miasoorl  for  some  dlstanfoe,xMar  tlM  Onat 

bend. 

—— waalilta  &•  a.  Maroon.    (1868.) 

Geol.  N.  Am.,  p.  FT,  pL  1^  ilg^  ^  8>»  k    luieli, 

1868.    Joles  Maiooo. 
Formation:  GretaoeoosL 
Location:  Borders  of  BedrlTV,  near  Fmian, 

-ii—  Bp.  nndet.  Boemer.    1849. 
Tez.,p.40&.    Bonn,  1849.    F.  BoeiBM^ 
Formatioa:  Gretaceooa. 
Location:  Fredericksburg,  Teoc. 

— i»-  Bp.  nndet.  Boemei.    (1862.) 

KreldeTonTex.,p.  60.  Bonn,  1869.  F. 


Location:  Fredariokitwrg,  Tex. 

-.-»  Bp.  nndet.  Roemer.    (1862.) 
Xreide  Ton  Tex.,  p.  60.    Bonn,  1868.    F. 
Formation:  Gretaceooa. 
Location;  Fredarioksbarg,  Tax. 

Zaoplenra  n.  g.  Meek.    (1864.) 

Gheck  List  Inrert  Foes.  N.  Am.,  Grei.  and  Jar. 
Smithson.  Misc.  GoU.,  toL  7,  Mo.  177,  p.  86. 
Wash.,  1884.    F.  B.  Meek. 

-i—  onnrilirata  Meek.    (1864.) 

Gheck  List  iQTert.  Foes.  N.  Am.,  Gret,  and  Jar., 
Smithson.  Misc.  GolL,  toL  7,  ISa.  177,  p.  86. 
Wash.,  1864. 

Formation:  Cretaceona. 

Location:  Misstsslppl. 

curYllirata  (Conrad. )  Gabb.    (1868.) 

Am.  Jonr.  Conch.,  toI.  4,  p.  148,  pL  18,  flg.  7. 

Phila.,  1868.    W.  M.  Gabb. 
Formation:  Cretaceous. 

Janira  (Sohnm.)  Shnmard.    (1859.) 

Trans.  Acad.  Sol.,  St.  Louis,  voL,  1868-1860,  p.  607. 
SC  Louis,  1866-18ea    B,  F.  8h«nanL 
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Janira— Continued. 

foveolata  n.  s.  Eiohwald.    (1871.) 

Geognost  Paleont.  Bemerk.  Halb.  Hang,  ftleat- 
chen  Inaeln,  pp.  197-199,  Taf.  20,  flgi.  &-8.  St 
Petersburg,  1871.    E.  Klchwald. 

Fomwtion:  Gretaceooe. 

Location:  Alaakan  peninsula. 

wrlghtii  n.  b.  Shamard.    (1859.) 


Trans.  Acad.  Sci.,  St.  Louis,  toI.  1, 1856-1800,  p. 

607.    St.  Louis,  1866-1860.    B.  F.  ShomardL 
Formation:  Orotaceoua. 
Location:  Shoal  creek,  near  Austin,  Tex. 

Kellia  (Turton)  Conrad.    ( 1860. ) 

Jour.  Acad.  Nat.  Sci.,  Fhila.,  toI.  4,  2d  ser.,  186a- 
1860,  p.  280.    Fhila.,  1858-1860.    T.  A.  Ck>nrad. 

— -  oretacea  n.  8.  Conrad.    (1860.) 

Jour.  Acad.  Nat.  SoL,  Phila.,  toL  i,  2d  ser.,  1858- 
1860,  p.  280,  pi.  46,  flff.  19.  Phlla.,  18i8-U6a 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Eufaula,  Ala. 

Lsevicardiom  (subgen.  Swains.  )Conrad. 
(1858.) 

Jour.  Aead.  Nat  ScL,  Phlla.,  toL  8,  fid  ■er.,1866- 
1868.  p.  326.    Phila..  1866-1868.    T.  A.  Conrad. 

Bnoleuse  n.  8.  Whiteaves.    (1879.) 

Geol.  Bur.  Can.  Mes.  Foes.,  toI.  1,  pt  2,  pp.  164^ 
166,  pi.  18,  flg.  2,    Montreal,  187t.    J.  F.  Whii. 


'    Formation:  Cretaceous. 
Location:  Sucia  islands. 

Lagena   (subgen.  H.  A  A.  Ad.)    Gbbb. 
(1876.) 

Pioc.  Acad.  Nat  Sci.,  Fhila.,  for  1876,  p.  28L 
Phila.,  1876.    W.  M.  Gabb. 

Lampailia  (subgen.  Raf.)  Meek.    (1876.) 

Rep.  U.  S.  OeoL  Sur.  Terr.,  roL  9,  p.  614.    Wash., 
1876.    F.  B.  Meek. 

Lanieria   lanieri   (d'Orb.)   Cottean. 

(1890.) 
Bull.  Soc.  G«ol.  France,  3d  ser.,  toL  18,  pp.  298^ 

299.    Paris,  1890.    Cotteau. 
Formation:  Cretaceous. 
Looation:  San  LuiSi  Mexico. 

lanieri  (d'Orb.)  (Dunoan)  Cotteau. 

(1890.^ 

Bull.  Soc  Geol.  France,   Sd  ser.,  toL  18,  No.^ 

pp.  298,  299.    Paris,  1880.    Cotteto. 
Formation:  Cretaceous. 
Location:  San  Luis. 

Latiarca  Conrad.    (1875.) 

Bep.  Geol.  Sur.,  N.  C.  toI.  1,  Baleigh,  18T6.    W. 
C.  Kerr.    App.  A,  p.  28.    T.  A.  Conrad. 

(subgen.  Conrad)  Meek.    (1876.) 

Bep.  U.  S.  G«oi.  Sur.  Terr.,  vol.  9,  p.  84.    Wash., 
1876.    F.  B.  Meek. 

Laxisplra  n.  g.    Gabb.    (1876.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1876,  p.  SOL 
Phila..  1876.    W.  M.Gabb. 


Lazisplra — Continued. 
lumbricalia  n.  s.  Gabb 

Proc  Acad.  Nat.  Sd.,  Phila.,  : 
302,  pL  17,  figs.  6  and  7.  Ph 
Gabb. 

FormatioD:  Cretaceous. 

Location:  Haddon&eld,  N.  J. 

Leda  (Schum. )  Meek.    (185 

Northwest  Terr.,  Bap.  Prog.  A 
Sxpl.  Bxped.,    H.  Y.  Hind, 
1869.    F.  B.  Meek. 

angulata  n.  s.  Gabb. 

Proc  Acad.  Nat  Sd.,  Phila., 

Phila.,  1861.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Burlington  county,  N 

bisulcata  n.  s.  M.  d:  H 

Proc.  Acad.  Nat   Sci.,  Phila., 
Phila.,  1862.    MeekAHajdeE 

Formation:  Cretaceous. 

Looation:  Deer  Creek,  near  nor 
rirer,  Nebr. 

evanfll  (M.  &  H.)  Mee) 

Northwest  Terr.,  Bep.  Prog,  i 
Bxpl.  Sxped.,  H.  Y.  Hind,  p 
1869.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  South  branch  of  thi 
Canada. 

fibrosa  n.  s.  £.  &  S.    (1 

Trans.  Acad.  Sci.,  St.  Louis,  toL 
39,  40.  St  Louis,  1866-1860. 
mard. 

Formation:  Cretaceous. 

Location:  Sage  creek,  Nebr.  tan 

gabbii  (Con.  sp.)  Gabl 

Geol.  Sur.  Gal.   Paleont,  toL 

PhiU.,1869.    W.M.Gabb. 
Formation:  Cretaceous. 
Location:  California. 

lilndi  n.  s.  Meek.    (185 

Northwest  Terr.,  Rep.  Prog.  A 
XxpL  Bxped.,  H.Y.  Hind,  p. 
9.    Toronto,  1859.    F.  B.  Meek 

Formation:  Cretaceous. 

Location:  Little  Souris  riTor,  Ci 

longifrons  n.  s.  Conrac 

Jour.  Acad.  Nat  Sd.,  Phila.,  toI 
1860,  pp.  281,  282,  pi.  46,  flg.  1 
1860.    T.  A.  Conrad. 

Formation:  Cretaceous. 

I<ocation:  Eu&ula,  Ala. 

^—  pinnaforma  n.  s.  Gabb 

Jour.  Acad.  Nat  Sd.,  Phila.,  vol 
1860,  p.  303,  pi.  48,  fig.  23.  P 
W.M.6abb. 

Formation:  Cretaceous. 

I<ocatIon:  Burlington,  countj,  f 

protezta  n.  s.  Gabb.    < 

Jour.  Acad.  Nat.  Sd.,  Phila.,  to 
1860,  p.  303,  pi.  48,  fig.  24.  ] 
W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Burlington  and  Gla 
N.J. 
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I«eda — Continued. 

protezta  Gabb.     (1860.) 

Jour.  Acad.  Nut.  Sci.,  Phlla.,  vol.  4,  2d  Mr.,  1868- 
1860,  p.  397,  pi.  68,  flg.  86.  Phlla.,  1868-1860. 
W.  M.  Gabb. 

Fonnatioo:  Cretaceous. 

Location:  Hardeman  coanty,  Tenn. 

protezta  ?  Gabb.    (1864.) 

Oeol.  Bur.  Cal.  Paleont,  toI.  1,  p.  199,  pL  90,  llg. 

186.    Phila.,  1864.    W.M.Oabb. 
formation:  Gretaceooa. 
Location:  From  Olayton  to  Hanh*e,  MartineB, 

San  Diego,  AUsoa  oreek,  near  Oanada  de  laa 

ITTaa,  and  in  the  San  Xmidlo  canyon,  near  the 

•ama  plac«,  Oal. 

Blaokiana  n.  s.  Gabb.    (1860.) 

Joor.  Acad.  Nat.  ScL,  Phila.,  toI.  4,  2dMr.,1868- 
1860,  p.  397,  pi.  69,  fig.  36.  Phila.,  1868-1870. 
W.M.Oabb. 

Tormation:  Cretaceooi. 

Location:  Crostwidu,  N.  J. 

Legmnen  n.  g.  Conrad.    (1858.) 

Jonr.  Acad.  Nat  8ci.,  Phila.,  toL  3, 2d  ler.,  186&- 
1868,  p.  325.    Phila.,  1856-1858.    T.  A.  Gonrad. 

—  appreBBum    (Con.)    Whitfield. 

(1885.) 
Mong.  U.  S.  Geol.  Snr.,  toI.  9,  pp.  186,186,  pL  26, 

fig*.  6-8.    Waih.,  1885.    B.P.Whitileld. 
Formation:  Cretacooai. 
Location:  Haddonfleld,  K.J. 

—  appresauB  n.  s.  Conrad.    (1858.) 

Jour.  Acad.  Nat.  8ci.,  Phila.,  rol.  3, 2d  eer.,  186IV- 
1858,  p.  Si5.    PhUa.,  1856-1868.    T.  A.  Gonimd. 

Tormation:  Cretaceoas. 

Location:  Owl  creek,  three  milei  north  of  the 
town  of  Ripley,  Mies. 

—  ellipticuB  n.  s.  Conrad.    (1858) 

Jonr.  Acad.  Nat.  Bci.,  Phila.,  rol.  3,  2d  eer..  1812- 
1858,  p.  326,  pi.  34,  fig.  19.  Phila.,  186&<1868. 
T.  A.  Conrad. 

formation:  Cretaceous. 

Location:  Owl  creek,  three  miles  north  of  the 
town  of  Ripley,  Miss. 

- —  planolatum  (Con.)  Whitfield. 

(1885.) 
Hoog.  U.  S.  Oeol.  Snr.,  rol.  9,  pp.  184, 185,  pL  26, 

flgi.3,4.    Wash.,  1886.    R.  P.  Whitfield, 
formation:  Cretaceous. 
Location:  Freehold,  and  from  the  marl  pits  of  6. 

C.Schancka,  Monmouth  county,  N.J. 

- —  plannlatuB  Conrad .    ( 1860. ) 

Jonr.  Acad.  Nat.  Set,  Phila.,  toI.  4, 2d  ser.,  1868- 
1860,  p.  277.    Phila.,  1868-1860.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  Alabama  and  New  Jersey. 

*-—  plannlatna  (Con.  sp. )  Gabb.    (1876. ) 

Proc.  Acad.  Nat.  8d.,  Phila.,  for  1876,  pp.  304, 

305.    Phila.,  1876.    W.M.Oabb. 
Formation:  Cretaceous. 
Location:  Patoula  ereek,  0*. 


Leioderma  (Con.)  Gabb.    (1876.) 

Proc.  Acad.  Nat  8ci.,  Phila.,  for  1876,  p.  892. 
Phila.,  1876.    W.M.Oabb. 

canaliB  (Conn,  sp.)  Gabb.    (1876.) 

Proc.  Acad.  Nat  Set.,  Phila.,  for  1876^  p.  892. 

Phila.,  1876.    W.M.Oabb. 
Formation:  Cretaceous. 
Location:  Pataula  creek.  Clay  county,  Ga. 

Lelopiatha  (Meek)  White.    (1874.) 

Prelim.  Rep.  Inrert  Foss.,  Oeogr.  and  Geol. 
Xxpl.  and  Snr.,  west  of  one  hundredth  meridian, 
p.  26.     Wash.,  1874.    0.  A.  White. 

elegantula  (Roem.)  Whitfield. 

(1885.; 

Mong.  U.  8.    OooL    Snr.,  toL  9,  pp.  141,148. 

Wash.,  1885.     K.  P.  Whitfield. 
Formation:  Cretaceous. 
LocatiMi:  New  Jenfj.  ? 

Inflata  n,  a.  Whitfield.    (1885.) 

Mong.  U.  a  GeoL  Sur.,  toL  9,  p.  142,  pL  90^  flg^ 

4,  6.    Wash.,  1886.    R.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Holmdel,  N.  J. 

protezta  (Con.)  Whitfield.    (1885.) 

Mong.  U.  S.  Oeol.  Snr.,  rol.  9,  pp.  140.141,  pi.  80^ 

figs.  1-3.    Wash.,  1886.    R.  P.  Whitfield. 
Formation:  Cretaceous. 
Location  :  Holmdel  and  Burlington,  N.  J. 

(Cymella)  meeki  Whitfield.  (1880.) 

Rep.  OeoL  Black  Hills  of  Dak.,  pp.  418,  419,  pL 
11,  figs.  27, 28.    Wash.,  1880.    R  P.  Whitfield. 
Formation :  Cretaceous. 
Location  :  Deadmans  rapids.  Upper  MissourL 

(Cymella)  undata  (M.  &  H.  sp.) 

White.    (1875.) 
Rep.  Oeogr.  and  Oeol.  Expl.  and  Sur.,  west  of 
one-hnndrodth  meridian,  rol.  4,  pt  1,  p.  187, 
pi.  18,  fig.  15a.    Wash.,  1876.    a  A.  White. 
Formation:  Cretaceous. 
Location:  OalUnas  creek,  N.  Mex. 

(Pallomya)  meekil  n.  s.  White. 

(1874.) 

Prelim.  Rep.  Inrert.  Fobs.,  Oeogr. and  Oeol.  XzpL 
and  Sur.,  west  of  one-hundredth  meridian,  p. 
26.    Wash.,  1874.    C.  A.  White. 

Formation:  Cretaceous. 

Location:  Southeast  of  Paria,  Utah. 

(PBilomya)  meekil  White.    (1875.) 

Rep.  Oeogr.  and  Oeol.  Expl.  and  Sur.,  west  of 
one-handredth  meridian,  vol.  4,  pt  1,  pp.  186^ 
187,  pi.  18,  figs.  14a-d.  Wash.,  1875.  a  A. 
White. 

Formation:  Cretaceous. 

Location:  Southeast  of  Paris,  Utah. 

Leioplaz  (Troaohel)  White.    (1876.) 

R«p.  Geol.  Uinta  Mts.,  p.  183.  Wa«h.,  1876.  O.A. 
White. 

?  turricula  n.  s.  White.    (1876.) 

Rep.  Oeol.  Uinta  Mts,  pp.  188, 184.    Wash.,  U78. 

C.  A.  White. 
Formation:  Cretaceous. 
Location:  Black  buttes,  Wyow 
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Leptaona  n.  b.  Gabb.    (1860.) 

Jour.  ActA.  Nat.  8cl.,  PhlU.,  rohi,  2dier.,  186»- 
1860,  pp.  307,  806.  Phila.,  1868-1860.  W.  KL 
Gftbb. 

Formation:  Triaaalc? 

Location:  Bath  coun^,  Ya. 

Lepteathea  snbgen .  Meek.    ( 1876. ) 

Bep.  U.  8.  G«ol.  8nr.  Terr.,  toL  9,  p.  623.  Wadu, 
1876.    F.  B.  Ueek. 

Leptocardia  sabgen.  Meek.    (1876.) 
Bep.  U.  S.  GeoL  Snr.  Terr.,  yoL  9,  p.  172.   Wash., 
1876w    F.  a  Meek. 

Leptomya  n.  g.  Conrad.    (1867.) 

Am.  Jonr.  Gonch.,  yoL  8,  p.  16.  Phila.,  18flT.  T. 
A.  Conrad. 

applicata  Conrad.    (1867.) 

Am.  Jour.  Oonch.,  yoL  8,  p.  16.    Phila.,  1867.   T. 

A.  Conrad. 
Formation:  Cretaceoui. 

LeptOBOlen  n.  sabgen.  Cod.    (1866.) 

Proc  Acad.  Mat  8ci..  Phila.,  for  1865.  p.  184. 
Phila.,  1865.    T.  A.  Conrad. 

n.  g.  Conrad.    (1867.) 

Am.  Jour.  Conch.,  yoI.8,  p.  16.  Phila.,  1867.  T. 
A.  Conrad. 

bipUcata  Con.    (1867.) 

Am.  Jour.  Conch.,  yoL  3,  pp.  16, 16.    Phila.,  1807. 

T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  North  MiuiaBippL 

biplioata  (Con. )  Gabb.    (1876.) 

Proc.  Acad.  Nat.  Sci.,  Phil*.,  for  1876,  p.  804. 

Phila.,  1876.    W.  IL  Gabb. 
Formation:  CretaceouB. 
Location:  Pataula  creek,  Clay  county,  Ga. 

bipUcata  (Con.)  Whitfield.    (1886.) 

Hong.  U.  8.  Geol.  Sur.,  yoI.  9,  pp.  183, 184,  pLSS, 
figi.  1,  2.    Waih.,  1886.    B.  P.  Whitfield. 

Formation:  Cretaceoua. 

Location :  BeY.  G.  C.  Schanclo,  near  ICarlboro^ 
N.J. 

— -  oonradi  n.  8.  Meek.    (1871.) 

Fourth  Ann.  Bop.  U.  8.  Geol.  and  Geogr.  Bur. 
Terr.,  pp.  811,  312.    Waah.,  187L   F.  B.  M oak. 
Formation:  Cretaceous. 
Location :  TweWe  miles  southwest  of  Salina,  Kana. 

—  oonradi  Meek.    (1876.) 

Bep.  U.  8.  G«oL  Sur.  Terr.,  yoI.9,  pp.  263, 264,  pL 

8,flgB.12a,6.    Wash.,  1876.    F.  B.  M eek. 
Formation:  Cretaceous. 
Location:  TweWe  miles  southwest  of  Salina,  Kans. 

Zama  [Brug.]  Conrad.    (1867.) 

Bep.  U.  8.  and  Mez.  Bound.  Sur.,  yoL  1,  pt  2,  p. 
161.    Wash.,  1857.    T.  A.  Conrad. 

appreaaa  n.  b.  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleont.,  yoL  1,  p.  203,  pL  81,  flg. 

271.    Phila.,  18G4.    W.  M.  Gabb. 
Formation:  Cretaceoun. 
Location:  San  Luis,  Gonsaga  ranch,  Cal. 


Zalma — Continued. 

crenoUooata  n.  b.  Boen 

Tex.,  p.  399.    Bonn,  1849.    F.  Bo 
Formation:  Cretaceous. 

Location :  Waterfall  near  New  Bi 

* 

orenulicoBta  Roemer. 

Kreide  Yon  Tex.,  p.  68,  Taf.  8,  flg 

1862.    F.  Boemer. 
Formation:  Cretaceous. 
Location:  Waterfkll  of  the  Guads 

Braunfels,  Tex. 

— ~  ?  onneata  n.  b.  Meek. 

Geol.  Sur.  Cal.  Paleont,  Yol.  1,  ] 
figs.  6,  6a.    Phila,,  1864.    F.  B, 
Formation :  Jurassic. 
Location :  Genesee  Yalley,  Plumai 

duplioata  (Sow.)Whitei 

Canadian  Naturalist,  yoL  8,  n.  sei 
Montreal,  1878.    J.  F.  VThiteai 
Formation:  Jurassic 
Location:  Sigutlat  lake. 

duplioata  (Sow. Bp.) 

(1878.) 
GeoL  Sur.  Can.,  Bep.  Prog,  for  II 
Montreal,  1878.    J.  F.  Whltaai 
Formation :  Jnrassio. 
Location :  Sigutlat  lake,  Britfah  ( 

— »  enlngtoni  n.  b.  Gabb. 

Proc  Cal.  Acad.  Nat  ScL,  yoI. 

Fiancisco,  1963-1868.  W.  M.  ( 
Fonnation :  Jurassic  [Cretaceous 
Location:  Maiiposa    estate,    M 

Oal. 

— —  glabra  n.  b.  Eiohwald. 

Geog.  Paleont.  Bemerk.  Halb.  Mi 
Inseln,  p.  196,  Taf.  16,  figs.  26, 
burg,  1871.    E.  Eichwald. 

Fonnation:  Cretaceous. 

Location:  Alaska. 

..»-.  kimballi  n.  b.  Gabb.    ( 

Proc  Acad.  Nat  ScL,  Phila.,  for 
pi.  11,  flg.  L    Phila.,  1872.    ^ 

Formation:  Cretaceous. 

Location:  Nugal,  near  the  oente 
Chihuahua,  Mexico. 

—  leonenaia  n.  b.  Conrad. 

Bep.  U.  8.  and  Mex.  Bound.  Snr 
161,  pi.  6,  flgs.  3a^  Wssh.,  1 
rad. 

Formation:  Cretaceous. 

Location:  Leon  springs  [Tex.]. 

—  miorotlB  n.  s.  Gabb.    ( 

Geol.  Sur.  CaL   Paleont,  yoI.  1 
flg.  189.    Phila,,  1864.    W.  M. 
Formation:  Cretaceous. 
Location:  Cottonwood  creek,  Oa! 

moltiradiata  n.  b.  Gab 

G«oL  Sur.  CaL  Paleont,  yoL  2, 
83,  flg.  lOL    Phila.,  1869.    W. 

Formation :  Cretaceous. 

Location  :  Yicinity  of  lower  la 
county,  Cal. 
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mnltiradlata  ?  (Gabb)  WbiteaTes. 

(1879.) 
G«ol.  Bar.  Can.  Mml  Foh.,  toI.  1,  pt  S,  ii.  174. 

Kontreal,  U79.    J.  F.  WhltMYOi 
Fflrmation :  Cretaceous. 
IiOMtlon:  Sntranoe  to  Departure  bay. 

^—  perobliqna  n.  b.  Whiteaves.    (1889.) 

€«oL  and  Nat  Hlft  8nr.  Oan.,  Gout  Can.  Pal»> 

odL,  toL  1,  pt  S,  p.  166,  pL  SS,  flgB.  8,  8a. 

IfontieAl,  1888.    J.  F.  WblteftTea. 
Foniifttion :  Gretacaoua. 
Looatlon :  Book  mountAina,  three  mllea  north  of 

the  eaat  end  of  DorUa  lake,  Horthweat  Tarrl- 

tory. 

•»->pnnctmn  n.  a.  Elohwald.    (1871.) 
G«og.Paleonl  Bemer.  Halb.  MAug.  alenttachen, 

Inaeln,  p.  197,  Tat  16,  flga.  83,  84.    St.  Petoza- 

hnzf  ,  1871.    S.  Elchwald. 
Fonoatlon:  Cretacaooa. 
Loeation:  Alaaka. 

— -  reoticoBtata  n.  b.  Meek.    (1864.) 

GeoL  8ur.  Oal.  Paleont,  toL  1,  p.  44,  pL  7,  flg. 

«.    Phil*.,  1864.    F.B.  Keek. 
Formation :  Jnraaaie. 
Location :  Oeneeea  ralley,  Plumaa  county,  OaL 

-—  reticulata  n.  b.  Forbea.    (1844.) 

Quart.  Jonr.  GeoL  6oc.,  London,  toL  1,  p.  68, 
flgi*  — «  P>  ^    London,  1846.    Kdward  Forbea. 
formation:  Oretaceona. 
Location :  New  Jeriey.         t 

—  Bhastaenaia  n.  b.  Gabb.    (1869.) 

GeoL  Sur.  Gal.  Paleont,  toL  8,  p.  801,  id.  8S| 

8^.100.    Phlla.,  1869.    W.  M.  Gabb. 
Tonnation:  Gretaceona.! 
Location :  Cottonwood  creek,  SBiaate  county,  OaL 

-— ?  ainiiata  n.  b.  Meek.    (1864.) 

Gaol.  Sur.  Gal.  Paleont.,  toI.  1,  p.  48,  pL  7,  flga. 

4,4a.    Phila.,18M.    F.  B.  Meek, 
fbnnation :  Jnraaaie. 
Loeation :  Oaneaee  Talley,  Plumaa  county,  Oal. 

-— wacoenala  n.  b.  Boemer.    (1849.) 

T«x.,  pp.  889,  400.    Bonn,  1849.    F.  Boemer. 

ioimation:  G^taoeona. 

Location:  [Waco  camp,  near  New  Braunfela]  Tex. 

- —  wacoenala  Boemer.    (1852. ) 

KnUe  Ton  Tex.,  pp.  63,  64^  T^.  8,  flga.  7a^  ft. 

Bonn,  1858.    F.  Boemer. 
Vonnation:  Gretaceona. 
Location:  Waco  camp^  on  the  Quadalnpe^  abora 

New  Braunfela,  Tex. 

* —  wacoenala  (Boem. )  Conrad.    (1867. ) 

lUp.  U.  8.  and  Mex.  Bound.  Bur.,  toI.  1,  pt  8,  p. 

161,  pi.  6,  flgi.  4a,  ft.     Waah.,  1857.     T.  A. 

Courad. 
formation:  Cretaceoua. 
Location:  [Texaa.] 

■*"  wacoenala  ( Roem. )  White.    (1875. ) 

Bap.  Geogr.  and  Oeol.  Expl.  and  Sur.  woat  of  ono* 
hundredth  maridian,  toI.  4,  pt*  1,  pp.  176,  177, 
pL  17,  flga.  4a-«.    Waab.,  1876.   a  A.  White. 

'onnatlon  :  Gretaceona. 

Location:  Soatheaat  of  Paria,  Utah. 


Lima — Continued. 

^—  (Llmatola)  ereotan.B.Meek.  (1877.) 

Bep.  GaoL  SxpL  Fortieth  Parallel,  toL  4,  pt  1,  p. 
180,  pL  18,  flg.  a.     Waih.,  1877.     F.  B.  Maak. 
Formation:  Jnraaaie. 
Location:  New  Paia,  I>aaatoya  mountalna,  Not. 

(Plagloatoma)  oooldentalla  n.   b. 

H.  dkW.    (1877.) 
Bep.  GeoL  IxpL  Fortieth  Parallel,  toL  4,  pt  2, 
pp.  292,  293,  pL  7,  flg.  88.    Waih.,  1807.     Hall 
A  Whitfield. 
Formation:  Jnraaalo. 
Location:  Flaming  gorga,  Uinta  range,  Utah. 

(Plagloatoma)  ap.  nndet.  Gabb. 

(1868.) 

Am.  Jour.  Conch.,  vol.  6,  Phila.,  1809,  1870,  p. 

15u    PhOa.,  1870.    W.  K.  Gabb. 
Formation:  Jnraaric 
Location:  Mmmon  atation,  Plumaa  ooun^,  OaL 

sp.  nndet.  Wbiteavea.    (1884.) 

Gaol,  and  Nat  Hia.  Snr.  Oan.  Maa.  Foaa.,  yoL 

I,  pt  3,  p.  251.     Montreal,  1884.     J.  F.  Whit- 
earea. 

Formation:  Oretaoaoua. 

Location:  South  aide  of  Kaud  ialand. 

Zilmnasa  (Lam.)  Meek.    (1876.) 

Bap.  U.  8.  Gaol.  Sur.  Terr.,  toL  8,  pp.  681-688. 

Waah.,  1876.    F.B.  Meek. 

— -  (Lam.  typical)  Meek.    (1876.) 

Bap.  U.  8.  Geol.  Snr.  Terr.,  toL  9,  p.  688.    Waah., 
1876.    F.  B.  Meek. 

?  accelerata  n.  a.  White.    (1886.) 

Bull.  U.  S.  Gaol.  Sur.,  No.  29,  pp.  80,  21,  pL  4, 

flga.  12-16.    Waah.,  1886.    C.  A.  White. 
Formation:  Juraaaic. 
Location:  Eight  milea  north  of  Canyon  dty,  Oolo. 

ativuncnla  n.  a.  White.    (1886.) 

BulL  U.  S.  Geol.  Sur.,  No.  29,  p.  20,  pL  4,  flga.  10, 

II.  Waah.,  1886.    0.  A.  White. 
Formation:  Juraaaic. 

Location:  Eight  mllea  north  of  Canyon  dty,  Colo. 

?  oompactllla (Meek)  White.  (1883.) 

Third  Ann.  Bap.  U.  S.  GooL  Snr.,  p.  88^  pL  86, 

flg.  14.    Waah.,  1883.    a  A.  White. 
Formation:  Cretaceoua. 
Location:  Separation  atation,  BonthMn  Wyoming. 

oonsortla  n.  a.  White.    (1886.) 

BnlL  U.  S.  GaoL  Sur.,  No.  29,  p.  20,  pL  4,  fl^k 

8,9.    Waah.,  1886.    G.  A.  White. 
Formation:  Juraaaic 
Location:  Eight  milea  north  of  Canyon  city,  Colo. 

Umnasa  nltldnla  Meek.    (1876.) 

Bep.  Expl.  Great  Batin  Terr.,  Utah,  pp.  863,  864, 

pi.  6,  flg.  14.    Waah.,1876w    F.  B.  Meek. 
Formation:  Cretaceoua? 
Location:  Mouth  of  Sulphur  creek,  Wyo. 

nltldnla  (Meek)  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  243.    Waah.,  1879.    a  A.  White. 
Formation:  Cretaceoua. 
Location:  Near  MallSa  atation,  Wyo. 
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nitidula  (Meek)  White.    (1888.) 

Twelfth  Add.  Bep.  U.  8.  G«ol.  and  Geogr.  8iir. 
Terr.,  pt  1,  p.  hL    WMh.,  1883.    a  A.  WUtew 
Formation:  CretoceoiiB. 
Location:  Near  month  of  Sulphnr  creek,  Wyo. 

tennicostata  (M.  A,  H.)  Whiteaves. 

(1886.) 

Oeol.  and  Nat  Hist.  8nr.  Oan.,  Cent.  Can.  Pala- 
ont.,  Tol.  1,  pt.  1,  p.  la.  Montreal,  1886.  J. 
F.  WhiteaTee. 

Formation:  Oretaoeoui. 

Location:  Mouth  of  the  Blind  Man  riyer,  town- 
ship 89,  range,  27,  weet  of  fourth  principal 
meridian,  Canada. 

(AceUa)  haldemani  White.    (1883.) 

Third  Ann.  Bep.  U.  8.  GooL  Bur.,  p.  30,  pL  •,  flgi. 

18,19.    Wash.,  1883.    G.  A.  White. 
Formation:  Cretaceoni. 
Location:  Southwestern  Wyoming. 

(Limnophyaa  ?)  oompaotilia  n.  s. 

Meek.    (1873.) 
Sixth  Ann.  Rep.  U.  8.  Geol.  and  Oeogr.  Sor.  Terr., 

p.  517.    Wa«h.,  1873.    F.  B.  Meek. 
Formation:  Tertiary  [Cretaceous]. 
Location:  Separation  on  the  Union  Badfle  rail- 
road [Wyo.]. 

(Limnophyaa)   nitidnla   Meek. 

(1877.) 

Bep.  Geol.  Bzpl.  Fortieth  Parallel,  toL  4,  pt.  1, 
pp.  181, 182,  pi.  17,  flgi.  6, 6a.  Wash.,  1877.  7. 
B.  Meek. 

Formation:  Cretaceous. 

Location:  Mouth  of  Sulphur  creek,  on  Bear  rlyar, 
Wyo. 

(Limnophyaa)    nitidula    (Meek) 

White.    (1883.) 

Third  .\nD.  Rep.  U.  8.  Geol.  Snr.,  p.  39,  pL  6^  flgi. 

15,  18.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Southwestern  Wyoming. 

(PletuTolinmaBa)  tenuicoatata  (M. 

&  H.)  Meek.     (1876.) 

Rep.  U.  S.  Geol.  Snr.  Terr.,  rol.  9,  p.  634,  pL  41, 

fig».  13a-H^     Wash.,  1876.     F.  B.  Meek. 
Formation:  Tertiary.    [Cretaceous.] 
Location:  Three  miles  below  Fort  Union. 

—  (PleorolimnaBa)  tenuicoatata  (M. 
AH.)  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 

Trrr.,  Part  1,  p.  84.    Wash.,  1883.    C.  A.  White. 
Formatiou:  CretHceous. 
Location:  Near  Fort  Union,  in  the  Upper  Missouri 

river  region. 

tenuicoatata  o.  b.  M.  db  H.    (1856.) 

Proc.  Acad.  Nat.  Scl.,  Phlla.,  vol.  8,  for  1856,  p. 

119.    Pbila.,  1857.    Meek  A  Hayden. 
Formation:  Tertiary  [Cretaceous]. 
Location:  Three  miles  below  Fort  Union. 

(PleuroUmnaea)  tenuicoatata  (M. 

&H.)  White.     (1883.) 

Third  Ann.  lU-p.  U.  S.  Geol.  Sur.,  p.  89,  pl«  23, 

flg.  24.     Wa»h.,  188.3.    C.  A.  White. 
Formation:  Cretaccoiie. 
Location:  [Near  Fort  Union.] 


Iiimnophyaa  (suhgen.  Fitzinger)  Meek. 
(1876.) 

Bep.  U.  &  Gaol.  Snr.  Terr.,  toL  9,  p.  583w  Waih., 
1876.    F.B.Meek. 

LimopaU  (Saaai)  Gahb.    (1864.) 

Qeol.  Sur.  CaL  Paleonk,  toL  1,  p.  200.  Phlla., 
1884.    W.  M.  Gabb. 

panmla  (M.  &  H.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  bur.  Terr.,  toI.  9,  pp.  07,  88,  pL 
28,  figs.  17aHs.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

lK>cation:  Tellowstone  rirer,  ona  hundred  and 
fifty  miles  above  its  mouth. 

atiiata-punctatna   n.  a.  £.  &.  S. 

(1867.) 

Trans.  Acad.  BcL,  St  Louis,  toL  1,  1866-1860^  p. 
38.    St.  Louis,  1866-1860.    Eraas  A  Shnmaid. 
Foimation:  Cretaceous. 
Location:   Morean  and  Grand  rlTcn,  Nabr. 

tranaveraa  n.  b.  (iahb.     (1864.) 

Geol.  Sur.  Cal.  Paleont,  roL  1,  p.  200,  pL  Hi, 

flg.  186.    Phlla.,  1864.    W.  M.Qabb. 
Formation:  Cretaceous. 
Location:  Texas  flat,  Placar  county,  GaL 

Iiineaxia  n.  g.  Conrad.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phlla.,  toI.  4,  2d  Mr.,1868- 
1860,  p.  279.    Phlla.,  1868-1860.    T.  A.  Conrad. 

-»-  contracta^n.  s.  Whitfield.    (1885.) 

Mong.  U.  8.  Gool.  Snr.,  toL  9,  p.  167,  pL  28,  iig.  A. 

Wash.,  1886.    B. P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Holmdel,  N.  J. 

?  formoaa  (M.  A,  H.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  toI.  9,   pp.  199,  flOO^ 

pi.  30,  fig.  2.    Wttsh.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 

Location:  Twenty  miles  below  the  month  fff  Oan- 
non  ball  rirer. 

formoaa?  (M.  6b  H.)  Whiteayes. 

(1889.) 

Geol.  and  Mat  Hist  Snr.  Oan.,  Cont  Cba. 
Paleont,  vol.  1,  pt  2,  p.  177,  pL  M,  flg.  8. 
Montreal.  1889.    J.  F.  Whitaaroi. 

Formation:  Cretaceous. 

Location:  Sounding  creek,  township  80,  range  8^ 
weet  of  the  fourth  principal  meridian.  North- 
west Territoiy. 

metaatriata  n.  s.  Conrad.     (1860.) 

Jour.  Acad.  Nat  Sd.,  Phlla.,  toL  i,  2d  ser., 
1858-1860,  pp.  279.  280,  pL  46^  flg.  7.  Phlla., 
1858-18G0.    T.  A.  Conrad. 

Formatiou:  Cretaceous. 

Location:  Eufaula,  Ala. 

— -metaatriata  (Con.)   Whitfield. 

(1885.) 
Mi>ng.  U.  8.  Gaol.  Sur.,  rol.  9,  pp.  16ft,  166^  pL 

23,  figs.  6,  7.    Wash.,  1886.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Holmdel  and  Haddonfield,  N.  J. 


ntxjlJ 


NORTH  AMERICAN  MESOZOIG  INVERTEBRATA. 


169 


Linearia — Contio  aed. 

suoieufiis  n.  b.  Whiteaves.    (1879.) 

Geol.  Sur.  Can.  Kea.  Fom.,  toI.  1,  pt.  2,  pp.  140^ 
147,  pi.  17,  fig.  12.  Montreal,  1879.  J.  T. 
Whltaayes. 

Formation:  Greta^eons. 

Location:  Sucia  islanda. 

(Leiothyris)  meekana  Whiteayes. 

(1879.) 

G«oL  Bar.  Gan.  Mml  Fo«.,  to].  1,  pi.  S,  p.  147. 

Montreal,  1879.    J.  F.  Whit«aTML 
Formation;  Cretaceou. 
Location:  Gabriola  island. 

— -.  (Iiiothyzla)   oarolinenois   Conrad. 

(1875.) 
Bep.  Geol.  Snr.  N.  0.,  toL  1.    Balelgh,   187&i 

W.  0.  Korr.     App.  A,  p.  9,  pL  1,  flg.  S6. 

T.  A.  Gonrad. 
Fonnation:  Oretacoooa. 
Location:  Snow  hill,  Oreone  oonnty,  N.  0. 

—  Conrad.    (1870.) 

Am.  Jour.  Conch.,  toL  6,  Phila.,  1870, 1871,  pp- 
73,  74,  pi.  a,  fig.  11.  Fhlla.,  1871.  T.  A.  Con- 
rad. 

Formation:  Orataoeona. 

Ungula  (Bmg.)  M.  A.  H.    (1861.) 

Proc  Acad.  Nat  8eL,  Pbila.,  for  1881,  p.  448. 
Pbila.,  1862.    MeekAHayden. 

— •  breviroatrls  n.  s.  M.  &  H.    (1858.) 

Proc  Acad.   Nat.  ScL,  Phila.,  for  1868,  p.  6a 

Phila.,  1859.    Meek  A  Hayden. 
Formation:  Joranic. 
Location:  Western  and  eoatb  western  bnse  of  .Black 

hills. 

- — brevirostria  M.  &.  H.     (1865.) 

PsIeoDt.  Up.  Mi«ouri,  Smitbson.  Gont.  Knowl., 
▼ol.  14,  No.  172,  p.  69,  pi.  3,  figs.  8,  o,  6.  Wash., 
1865.     Meek  A  Hayden. 

Pormation:  Jurassic. 

Location:  Southwest  base  of  the  Black  hills, 
Idaho  Territory. 

— ^  breviroatalB  (M.  A,  H.)  Whitfield. 

(1880.) 

Bep.  GeoL  Black  Hills  of  Dak.,  pp.  246,  247,  pL  8, 
figs.  4,  6.    Wash.,  1880.    B.  P.  Whitfield. 

Tormation:  Jurassic. 

Location:  On  the  east  side  of  Spearflsh  orsek, 
near  its  Junction  with  the  Bedwater,  Black  hiUa. 
Dak. 

—  nitida  n.  b.  M.  &,  H.    (1861.) 

Froc  Acad.  Nat  Sci.,  Phila.,  for  1861,  pp.  443, 444, 

Phila.,  1862.    Meek  A  Hayden. 
formation:  Cretaceous. 
Location:  Mouth  Big  Horn  rirer,  Nebr. 

--  nitida  (M.  &,  H.)  Meek.    (1876.) 

Bep.  U.  &  Geol.  Sur.  Terr.,  toI.  9,  pp.  9,  10,  pi. 

^  figs.  IHo,  h.    Wash.,  1876.    F.  B.  Meek, 
formation:  Cretaceous. 
Location:  Mouth  of  the  Big  Horn  river. 

—  nitida  (M.  &  H.)  White.    (1879.) 

fieventh  Ann.  Bep.  U.  S.  GeoL  and  Qeogr.  Sur. 

Terr.,  p.  206.    Wash.,  1879.    G.  A.  White. 
Fonnation:  Cretaceous. 
Location:  Sage  creek,  Colo. 


Lingula — Continued. 

nitida  (M.  <&  H.)  Whiteaves.   (1885.) 

Geol.  and  Nat  Hist  Sur.  Can.,  Gont  Can.  Pal»> 
oot,  ToL  1,  pt  1,  p.  29.  MontiXMd,  1886.  J.  F. 
Whiteaves. 

Formation:  Gretaceoos. 

Location:  Three  miles  north  of  Boss  coulee,  near 
Irr ine  station,  on  the  Canadian  Pacific  railway, 
Old  Wires  creek,  Township  10,  Bange  11,  west 
of  third  principal  meridian,  Canada. 

sab^atidatan.B.  (H.  d^M.)  (1854.) 

Mem.  Am.  Acad.  Arts  and  Sci.,  n.  s.,  yol.  6,  p. 

880,  pL  1,  figs.  2a,  6.    Cambridge  and  Bottouf 

1866.    Hall  A  Meek. 
Formation:  Gretaoeoua. 
Location:  Near  Bed  Cedar  island,  thlrty-flye  miles 

below  Fort  Pierre. 

aubBpatolata  (H.    A   M.)    Gahb. 

(1861.) 
Proc  Acad.  Nat  SoL,  Phila.,  for  1861,  p.  19. 

Phila.,  1862.    W.  M.Qabb. 
Formation:  Cretaceous. 

BubBpatdlata  (H.   &  M.)  White. 

(1875.) 

Bep.  Geogr.  and  GeoL  XzpL  and  Sur.,  west  of 
one^nndredth  meridian,  toL  4,  pt  1,  p.  168, 
pL  16,  fig.  4a.    Wash.,  1876^    G.  A.  White. 

Formation:  Gretaceoos. 

Location:  Ten  miles  southeast  of  Old  Fort  Win- 
gate,  N.  Mex. 

Bubspatulata  ?  (H.   <&  M.)  Whit- 
eaves.    (1889.; 

GeoL  and  Nat  Hist  Snr.  Can.,  Gont  Can.  Pale- 
ont,  Tol.  1,  pt  1,  pp.  186, 186.  Montreal,  1889 
J.  F.  Wbit<>aTes. 

Formation:  Cretaceous. 

Location:  Boiling  river,  township  86,  range  26^ 
Manitoba. 

Liocium  n.  g.  Gabb.    (1869.) 

Geol.  Sur.  Cal.  Paleout.,  yoL  2,  p.  174.  Phila., 
1869.    W.  M.  Gabb. 

punctatum  n.  s.  Gabb.    (1869.) 

GeoL  Sur.  Cal.  Paleont,  rol.  2,  p.  173,  pi.  28,  fig. 

69.    Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  South  of  the  road  from  Colusa  to  the 

Hot  Sulphur  springs  in  the  first  range  of  foot 

hills,  Colusa  county,  Cal. 

Liodenna  n.  g.  Con.    (1865.) 

Proc  Acad.  Nat  Sci.,  Phila.,  for  1865,  p.  184. 
Phila.,  1865.    T.  A.  Conrad. 

lloderma  (Con.  sp.)  Con.    (1865.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1866,  p.  18^ 

Phila..  1865.    T.  A.  Conrad. 
Fonnation:  [''retaceous.] 

thoracica  n.  8.  Conrad.    (1875  ) 

Bep.  Geol.  Sur.  N.  C,  toI.  1,  Balcigh,  1876,  W.  a 
Kerr.  App.  A,  p.  13,  pi.  2,  fig.  80.  T.  A. 
Conrad. 

Formal  ion:  Cretaceous. 

Locatiur.:  Snow  hill,  Greene  county,  N.  0. 
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Zdopeplum  n.  g.  Dall.    (1890.) 

Tnmi.  Was.  Tree  lut.  Sci.,  PhlU^  loL  8^  p.  7S. 
PhlU.,  1890.    W.  H.DalL 

-— -  splUmanl  (Taomey  Bp. )  Dall.  (1890. ) 

TraoB.  Wag.  ITree  Inst.  ScL,  Phila.,  toL  3,  pp.  811, 

83,  pU  6,  flg.  12.    Phll».,18«0.    W.  H.  DalL 
FonDAtlon:  CretaMOOi. 
Location:  Tippah  ooanty*  BiOM- 

— ^subju§;oaam(Gabb sp.)  Dall.  (1890.) 
Tiaaa.  Wag.  Frae  Intt.  8ci.,  Phlla.,  toI.  8,  p.  8S» 

pL  6,  fig.  12a.    PhUa.,  1890.    W.  H.  Dall. 
Vonnation:  Gretaceona. 
Location:  Tippah  county,  MIbb. 

LloplBtha  n.  g.  Meek.    (1864.) 

Check  Lilt  Inrert.  Fom.  N.  Am.  Oret.  and  Jnr., 
SmithBon.  HiK.  Coll.,  rol.  7,  No.  177,  pp.  Sa,  88. 
Waflh.,18«i.    F.  B.Meek. 

(Meek)  White.    (1874.) 

Pnlim.  Rep.  Oeogr.  and  GeoL  SzpL  and  Bar., 
westof  one-hundndtb  meridian,  Q.  M.  Wheeler, 
P.S6.    Wash.,  1874.    C.  A.  White. 

(Meek,  typical.)    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  voL  9,  p.  829.  Waih., 
1878.    F.  B.  Meek. 

?elegantiaum  (Roem.)  Meek.  (1864.) 

Check  List  Invert  Foee.  N.  Am.  Oret.  and  Jnr., 
Smithion.  Mlec  OolL,  toI.  7,  No.  177,  ppw  8I| 
38.    WaBh.,1864.    F.  a  MMk. 

Formation :  Cretaoeoaa. 

Location:  Texas. 

->— -protexta  Conrad.    (1875.) 

B«p.  Geol.  Bar.,  N.  a,  toL  L     Balelgh,  UffSw 

W.  C.  Kerr.    App.  A,  p.  28.    T.  A.  Oonnd. 
Formation:  Gretaceoaa. 
Location:  Bipley,  Min. 

protoxta  (Con.)  Meek.    (1876.) 

Bep.  U.  S.  Gool.  Bar.  Terr.,  yoL  9,  p.  227,  flgi. 

84-24,  p.  227.    Waah.,  1876.    F.  B.  Meek. 
Formation:  Cretaoeonfl. 

nndata  (M.  <&  H.)  Whiteavea.  (1889.) 

Oeol.  and  Nat  Hiat  Bar.  Can.,  Cont  Can.  Paleont, 

Tol.  1,  pt  2,  p.  178.     Montreal,  1889.    J.  F. 

Whltearea. 
Formation:  Gretaceona. 
Location:  Noee  creek,  township  37,  range  9,  west 

of  the  fonrth  principal  meridian,  Northwest 

Territory. 

(Cymella)  l>eUa  (Con.)  Meek.  (1876. ) 

Bop.  U.  B.  Geol.  Bar.  Terr.,  toI.  9,  p.  228,  fign  26- 

SO,  p.  228.    Wash.,  1878.    F.  B.  Meek. 
Formation:  Cretaceous. 

— -  (Cymella)  meekii  n.  b.  Whitfield. 
(1877.) 

U.S.  Geogr.  Mid  Geol.  Bar.  Bocky  Mt  Boglon, 
Prelim.  Bep.  Paleont  Black  Hills,  pp.  88,  88. 
Wash.,  1877.    B.  P.  Whitfield. 

Formation:  Cretaceons. 

Location:  Dead  Mans  rapids,  upper  MiasoorL 


Zaioplstha — Continued. 

(Cymella)  nndata  (M.  A II.) 

(1876.) 

Bep.  U.S.aeol.  Bar.  Tsrr.,  toL  9,  pp.  2 
^,  89,  figs,  la,  h.    Wash.,  1878.    F.  B. : 

Fonnation:  Gretaceoaa. 

Location:  Month  of  Jndlth  rlTer,  on  th 
Miflsooil,  in  Idaho  T«rr. 

^—(Cymella)  midata  (M.  AH.) 
eaves.    (1885.) 

Geol.  and  Nat  Hist  Bur.  Can.,  Cont  Can.  I 
Tol.  1,  pt  1,  pp.  43, 44.  Montreal,  1881 
Whiteares. 

Fonnation:  Cretaceons. 

Location:  Bt  Mary  riTsr,  near  its  junctl 
the  Belly  rlrer;  Bouth  Baskatchewan, 
mouth  of  Bwift  Current  creek;  Bull 
about  twenty-two  miles  west  of  the  wei 
the  Cypress  hilte;  Berry  creek,  town 
range  12,  and  four  miles  south  of  Batt 
township  88,  between  ranges  12  and 
west  of  fourth  meridian;  three  miles 
Bosi  coulee,  near  Irrine  station,(m  the  C 
Pacific  railway,  Canada. 

— -  (Cymella)  nndata  (M.  d&  H.) 
eaves.    (1885.) 

GooL  and  Nat  Hist  Bur.  Can.,  Cont  Can.  ] 
ToL  1,  pt  1,  p.  80.  Montreal,  1885 
Whiteayss. 

Formation:  Orstaceons. 

Location:  Milk  riror,  four  miles  east  of  1 
Bonton  trail,  Canada. 

—  (PsUomya)  meekii  n.  s.  ' 

(1874.) 

Ptelim.  Bep.  Oeogr.  and  Gool.  BxpL  a 
west  of  one-hundredth  meridian,  0.  M.  ^ 
p.  26.    Wash.,  1874.    a  A.  White. 

Formation:  Cretaceous. 

Location:  Southeast  of  Paxia,  Utah. 

Iiioplacodea  n.  g.  Meek.    (1864.) 

Check  List  Inyert  Foss.  N.  Am.  Grst  a 
Bmithson.  Misc.  CDlL,  toL  7,  No.  17 
Wssh.,  1884.    F.  B.Meek. 

vetema  (M.  dr.  H.)  Meek.    (1 

Check  List  Invert.  Foss.  N.  Am.  Cret  i 
Bmithson.  Misc.  ColL,  toL  7,  Ha  11 
Wash.,  1864.    F.  B.Meek. 

Fonnation:  Jurassio. 

Location:  Idaho. 

vetemus  (Meek)  M.  db  H.    (1 

Paleont  Up.  Missouri,  Bmithson.  Oont 
▼oL  14,  No.  172,  p.  116,  fig.  2,  taxt 
1866.    Meek  ft  Hayden. 

Formation:  Jurassic. 

Location:  Head  of  Wind  rirer.  Dak. 

vetemua  (M.  &,  H.)  White. 

Third  Ann.  Bep.  U.  &  GeoL  Bar.,  p.  60^ 

9.    Wash.,  1888.    C.A.Whita. 
Formation:  Jurassic. 
Location:  Near  Blacks hilla. 
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Lioplacodea — Continued. 

vetemna  (M.  <&  H. )  White.    (1886. ) 

BnlL  V.  8.  Geol.  Sur.,  No.  29,  p.  28,  pL  4,  fig.  18. 

Wash.,  1886.    0.  A.  White. 
Formation:  Jaruiic. 
Lt)cation:  Black  hills  of  Dak. 

Xiiothyris  n.  snbgen.  Conrad.    (1875.) 

V«p.  Geol.  Sar.  N.  C,  vol.  1.  Balelgh,  1876.  W. 
G.  Kerr.    App.  A,  p.  9.    T.  A.  Oonrad. 

Uroscapha  n.  g.  Conrad.    (1869.) 

Am.  Joar.  Oonch.,  toL  6,  Phila.,  1869, 1870^  p. 
IOOl    Phila.,  187a    T.  A.  Oonrad. 

— —  aqnamoaa  n.  8.  Conrad.    (1869.) 

Am.  Joar.  Conch.,  toL  6^  Phila.,  1809, 1870^  p. 
100,  pi.  9,  fig.  23.    Phila.,  187a    T.  A.  Oonrad. 
Tonnation:  Gretaoeooa. 
Location:  Haddonfleld,  N.  J. 

Xiiapodeathea  n.  g.  White.    (1875.) 

BepL  Geog.  and  Geol.  Xxpl.  and  8nr.,  west  oC 
one-handredth  meridian,  toL  4,  itt.  1,  p.  191. 
Wadu,  1876.    a  A.  White. 

Ungnlifera  n.  b.  White.    (1876.) 

Sep.  Q^ogr,  and  GeoL  SzpL  and  Bar.,  west  of 

one-hundredth  meridian,  toL  4,  pt.  1,  pp.  192, 

193,  pL  18,  flgi.    2a,   k    Wadi.,  1876.    a  A. 

White. 
Formation:  Cretaoeone. 
Location:  Saat  of  Mount  Taylor,  one  Billa  wiith 

of  Pijnate.  N.  Mez. 

—  nuptialiB  White.    (1875.) 

Bep.  Geogr.  and  Geol.  EzpL  and  Bat.,  weil  of 
one-hundredth  meridian,  ToL4,pl  1,  p.  192,  pL 
18,  flge.  3a,  6.    Waih.,  1876.    0,  A.  White. 

Tonnation:  Cretaceoua. 

Location:  Fifty  milea  north  of  Gamp  Apaehe^  fhm 
milei  west  of  Mineral  spring.  Aria. 

—  ?  obaoxirata  n.  a.  White.    (1883.) 

Twelfth  Ann.  Rep.  U.8.Qeol.and  Geogr.Snr.  Teir., 
pt  1,  pp.  80,  91,  pL  11,  flge.  7a,  ft.  Waah., 
1883.    0.  A.  White. 

Tonnation:  Gretaceona. 

Location:  Dodaon'a  ranch,  near  Pnehlo,  Oola 

Iitthodomua  sp.  Credner.    (1870.) 

ZittBch.  Dentflch.  GeoL  Oeai,  Band  81^  p.  SSIL 

Berlin,  1870.    H.  Oredner. 
Fwmation:  Gretaceoua. 
Location:  New  Jersey. 

—  aiBiiia(Gabb)  Whitfield.    (1886.) 

Kong.  U.  8.  Geol.  Snr.,  toL  9,  pp.  68,  67,  pL  17, 

flfB.2,3.    Waah.,188&    &  P.  Whitfield. 
Tonnation:  Gretaceona. 
Location:  Burlington  county,  7  N.  J. 

'"^^mandenaian.  8.  Whiteayes.  (1884.) 

Qeol.  and  Nat  Hiat.  8ur.  Can.  Meai  Ibaik,  toI  1, 

pi  3,  pp.  237,  238,  pi.  82,  figs.  8,  6a. 
Tonnation:  Gretaceona. 
Location:  Saat  end  of  Maud  laland. 

"^  mandenaia  Whiteavee.  (1884.) 

GaoL  and  Nat  Hiat.  Snr.  Gan.  Mea.  Foaa.,  yoL  1, 
pt8,p.  260.    Montreal,  1881.    J.  F.  Whiteavaa. 
TonnatitHi:  Gretaceona. 
Location:  South  aide  of  Maud  iabuid. 


Zdthodomua— Continued. 

ripleyana  (Gabb)  Whitfield.  (1885.) 

Mong.  U.  8.  GeoL  Sur.,  roL  9,  pp.  67,  68,  pl.17, 
flga.4.6.    Waah.,  188S.    &  P.  Whitfield. 

Formation:  Gretaceoua. 

Location:  Near  New  Xgypt;  Mr.  Wara'a  pttanaar 
MuUica  hill;  and  at  Hnnt*a  pita  at  ManaTapan, 
Monmouth  county,  N.  J. 

Lithophaga  (Bolt.)  Ghibb.    (1876.) 

Proo.  Acad.  Nat  8ci.,  Phila.,  for  1878,  p.  SU. 
Phila.,  1876.    W.  M.  Gabh. 

— ^  xlpleyana  Gabb.    (1876.) 

Proc.  Acad.  Nat  Sd.,  Phila.,  for  1876,  pp.811, 

Phila.,  1876.    W.  M.Gahb. 
Formation:  Gretaceoua. 

Ziithophagaa  (Mnhlf.)  Gabb.    (1861.) 

Proo.  Acad.  Nat  ScL,  Phila.,  for  1861,  p. 
PhiUi.,  1862.    W.  M.  <^b. 

afiBnia  n.  a.  Gabb.    (1861.) 

Proo.  Acad.  Nat  Sd.,  PhiU.,  for  1861,  p.  827. 

Phila.,  1882.    W.  M.  Gabb. 
Formation :  Gretaceona. 
Location:  Burlington  oountj,  ?  K.  J. 

—  oviformia  n.  a.  Gabb.    (1864.) 

GeoL  8ur.  Gal.  Paleont,  toI.  1,  p.  188,  pL  26» 

fig.  168.    Phila.,  1864.    W.M.Gabb. 
Formation:  Cretaceooa^ 
Location:  Grow  creek,  Shaata  county,  GaL 

— -  ripleyaniia  n.  a.  Gabb.  (1861.) 

Proc  Acad.  Nat  Sei.,  Phila.,  for  1861,  pp.  326, 827. 

Phila.,  1862.     W.M.Gabb. 
Formation:  Gretaceoua. 
Location:  Point  where  the  Weat  Jeraey  railroad 

oroaaea  Big  Timber  craek,  between  Gloooeater 

and  Bed  bank,  N.J. 

Ziittoxina  (Feniaaao)  Gabb.    (1864.) 

Oeol.  8nr.  Gal.  Paleont,  toL  1,  p.  181.  Phila., 
1864.    W.M.Gabb. 

— -  ?  oompacta  n.  b.  Gabb.    (1864.) 

GeoL  Snr.  GaL  Paleont,  roLl,  p.  131,  pL  SO,  fig. 

89.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Gretaceoua. 
Location:  Tezaa  flat.  Placer  county.  Gal. 

— —  oompaota  (Gabb)WhiteaYe6.  (1879.) 

GeoL  Sur.  Gan.  Meai  Foaa.,  toL  1,  pt  S,  p.  UL 

Montreal,  1879.    J.  F.  Whlteayea. 
Formation :  Cretaceoua. 
Location:  South  weat  aide  of  Denman  ialand. 

Lorloula  canadenaia  n.  a.  Whiteavea. 
(1889.) 
GeoL  and  Nat  Hiat  Snr.  Gan.,  Gont  Gan.  Pale- 
ont, ToL  1,  pt  2,  pp.  190, 191,  pi.  26,  figa.4,4a. 
Montreal,  1889.    J.  F.  Whiteavea. 
Formation :  Cretaceoua. 

Location :  South  Duck  riTor,  townahlp  8^  range 
23  weat,  Manitoba. 

Lorlpea  (Poli)  Gabb.    (1864.) 

GeoL  Snr.  GaL  Paleont,  voL  1,  p.  H7.  Phila., 
1864.    W.  M.  Gabb. 
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dubia  n.  b.  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Fftleont.,  vol.  1,  p.  177,  pLM^flgiL 
170,171.    Phlla.,  1864.    W.  M.  Gabb. 

Formation:  Cretaceoai. 

Location:  TexM  flat,  Placer  county;  Cihieo 
creek,  Batte  county ;  Tuscan  q)rlngi,  Tehama 
county,  Cal. 

Lozotrema  n.  g.  Qabb.    (1868.) 

Am.  Jot:r.  Conch.,  toL  4,  p.  147.  Fhlla.,  1868. 
W.  M.  Gabb. 

turrlta  n.  8.  Gabb.    (1868.) 

Am.  Jour.  Conch.,  toI.  4,  p.  147,  pL  14^  flf.  2L 

Phila.,  1868.    W.  H.  Gabb. 
Formation  :  Cretaceous. 
Location:  California. 

turrlta  Gabb.    (1869.) 

Geol.  Sur.  Cal.  Paleont.,  toL  2,  p.  168,  pL  28^  flg. 

49.    Phila.,  1869^  W.  M.  Gabb. 
Formation:  Cretaceous. 
Location  :  Ten  miles  west  of  Grlswold's,  between 

San  Juan  and  New  Idria,  Csl. 

Lnoina  [Brag.]  CoDrad.    (1868.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  toI.  2,  2d  ser.,  1880- 
1884,  p.  275.  Phila.,  18GO-18M.  T.  A.  Conrad. 

(Brug.  typical)  Meek.    (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  toI.  0,  p.  130.  Wash., 
1876.    F.  B.  Meek. 

— ^aonte  lineolata  n.  8.  Boemer. 
(1888) 

Paleont.  Abhandl.  Yierter  Band,  Heft  4,  p.  14, 
Taf.  Ill  [xxxiii],  figs.  4a,  46.  Berlin,  1888. 
F.  Boemer. 

Fonnation :  Cretaceous. 

Location :  Two  miles  aboTe  ttie  mouth  of  Bar- 
tons creek,  near  Austin,  Tex. 

clebumi  n.  8.  White.    (1881.) 

Proc.  U.  8.  Nat.MuB.,vol.  4,  p.  139,  pi.  1,  flgg.  8 
and  4.  Wash.,  1881.  Smithson.  Miso.  (Ml, 
T0I.  22.    Wash.,  1882.    C.  A.  White. 

Fonnation:  Cretaceous. 

Location :  Vicinity  of  Julesburg,  Colo. 

»—  cretacea  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  1,  p.  177,  pi.  80,  flg. 

256.     Phlla.,  1864.    W.  M.  Gabb. 
Formation  :  Cretaceous. 
Location  :  From  Clayton  to  Marsh's,  Ticlnity  of 

Mount  Diablo,  Cal. 

cretacea  (Con.)  Whitfield.     (1884.) 

Monpr.  U.  S.  Geol.  Sur.,  toI.  9,  pp.  129,130,  pl.18, 

fig^.  23-25.    Wash.,  1»85.    B.  P.  Whitfield. 
Fonnation :  Crotaceous. 
Location  :  Haddonflcld,  N.  J. 

cumulata  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  1,  p.  ^76,  pi.  24,  flg. 

254.    Philn.,  18M.    W.  M.  Gabb. 
Formation  :  Orctaceous. 
Location  :  Near  Fort  Tejon,  Gal. 

-»—  glebula  n.  s.  Conrad.    (1875.) 

Bep.  Geol.  Sur.  N.  C,  vol.  1.    Baleigh,  1876.    W. 

C.  Kerr.     App.  A,  p.  7,  pi.  1,  fig.  12.     T.  A. 

Conrad. 
Formation :  Cretaceous. 
Location  :  Snow  hill,  Greene  county,  N.  G. 


Luoina — Continued. 

lentionlaria  (Goldf.)  Cr^dner. 

(1870.) 

Zeitsch.  Deutsch.  Geol.  Get.,  Band  S^  p.  ttft. 

Berlin,  1870.    H.  Gredner. 
Formation:  Cretaceous. 
Location :  Middletown,  M.  J. 

naauta  n.  8.  Gabb.    (1864.) 

Oeol.  Sur.  CaL  Paleont.,  toL  1,  p.  176,  pL  84^  flg. 

168.    Phila.,  1664.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location :  Near  Martinez,  Cal. 

nasuta  (Gabb)  WhiteaveB.    (1879.) 

GaoL  Sur.  Oan.  Mes.  Foes.,  vol.  1,  pt.  S,  p.  167. 

Montreal,  1879.    J.  F.  Whiteavee. 
Fonnation:  Cretaceous. 
Location :  fiuda  islands ;  below  I>odd  narrow^ 

Vancouver  island. 

ocoidentalis  (Mort.  sp.  f )    M.  db  H. 

(1856.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1866,  pp. 273» 274. 

Phila.,  1S57.    Meek  A  Haydea. 
Formation :  (  retaceous. 
Location :   Near  Milk  river,  and  eigfa^  mlki 

above  on  the  Missouri ;  also  on  the  Yellowstone 

and  Moreau  rivers,  Nebr. 

oocidentaU8(Mort.)   Meek.   (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  0,  pp.  134, 136,  pi. 

17,  figs.  4<i-<i.    Wash.,  1876.    F.  B.  Heak. 
Formation  :  Cretaceous. 
Location  :  Mouth  of  Milk  river,  and  <m  Gheyeone 

river ;  also  on  Moreau  river. 

oocidentalia   (Mort.)  Whitfield. 

(1880.) 

Beport  Geol.  Black  Hills  of  Dak.,  pp.  409,  410, 
pi.  11,  fl^.  19-21.  Wash.,  188a  B.  P.  Whit- 
field. 

Formation:  Cretaceous. 

Location :  On  Cheyenne  river,  near  Bapid  creek. 
Black  hills. 

occidentalia  (Morton)  Whiteayes. 

(1885.) 

Oeol.  and  Nat  Hist  Sur.  Can.,  Oont.  Can.  Pale- 
ont., vol.  l,pt.l,  p.  39.  Montreal,  1886.  J.  F. 
Whiteaves. 

Formation:  Cretaceous. 

Location:  Bull  Pound  creek,  section  3,  township 
26,  range  14,  west  of  fourth  principal  meridian; 
Old  Wives  creek,  township  10,  range  11,  west 
of  fourth  principal  meridian,  Canada. 

—  oocidentalia  var.  ventiioosa  (M.  «& 
H.)Meek.    (1876.) 

Bep.  U.  8.  GeoL  Sur.  Terr.,  vol.  9,  pp.  136,  ISS, 
pi.  17.  figs.  3a,  e.  Wash.,  1876.     F.  B.  Meek. 

—  parvilineata  n.  b.  Shnmard.   (1861.) 

Proc  Boston  Soc.  Nat.  Hist,  voL  8,  1861,1868, 

p.  204.    Boston,  1862.    B.  F.  Bhumavd. 
Formation:  Cretaceous. 
Location:  Near  Corslcana,  Navarro  county,  Tex. 

pinguis  n.  s.  Conrad.    (1853.) 

Jour.  Acad.  Nat. Sci.,  Phila.,  vol.2,  2d  ser.,  1850- 
1854,  p.  275,  pi.  24,  fig.  18.  Phila.,  1850-1864. 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  New  Jersey.  (1) 
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postradiata  n.  8.  qabb.    (1864.) 

GeoL  Sot.  CaL  Paleont,  toI.  1,  pp.  176,  170,  pL 

84,  fig.  169.    PhiU.,186L    W.  M.Q«bl>. 
Formation:  Cretaceooi. 
Location:  Texas  flat.  Placer  oonnty,  Oal. 

profunda  n.  8.  White.    (1880.) 

Pfoc  U.  &  Nat  Mna.,  voL  8,  pp.  168, 169.  Waih., 
1880.  Smithson.  Miac.  ColL,  yoL  22.  Waih., 
1882.     C.  A.  Whita. 

Formation:  Cretaceoiu. 

Location:  Monument  creek,  Colo. 

profunda  White.    ( 1881. ) 

Proc  U.  S.  Nat.  Mns.,  vol.  4,  p.  138,  pi.  1,  figs.  5,  A. 
Waab.,  1881.  SmlthBoo.  Misc.  ColL,  Tol.  22. 
Waab.,  1882.    0.  A.  White. 

—  xichardsonli  n.  8.  Whiteaves.  (1874) 

Geol.  Sur.  Can.,  Bep.  Prog,  for  1878-1874,  p.  282. 

Montreal,  1874.    J.  F.  WhiteaTee. 
Formation:  Cretacaooi. 
Location:  Nanaimo  rlTer,  YanoouTer  Island,  tan 

mileenp. 

— .  richardaonil  Whiteaves.    (1874.) 

QeoL  Bar.  Can.,  Bep.  Prog,  for  1873-1874,  p.  268,  pL 
^.flg.l.    Montreal,  1874.    J.  F.  ^liiteaTea. 

Formation:  Cretaceous. 

Location:  Nanaimo  rirer,  Yancourer  island,  ten 
miles  up. 

• —  amockana  n.  s.  Whitfield.    (1885.) 

Mong.  U.  S.  Geol.  Sur.,  toI.  9,  pp.  130,131,  pi.  18, 

figs.  21, 22.    Wash.,  1886.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Freehold.  N.  J. 

—  fiubcirculazls  n.  8.  Gabb.    (1864.) 

GeoL  Sur.  Cal.  Paleont,  rol.  1,  p.  170,  pl.24tflg. 

100.    Pbila.,  18<$4.    W.M.Gabb. 
Tormatiou:  Cretaceous. 
Iiocation:  Texas  flat,  Placer  county,  Cal. 

— ^  subciroularis  ?  (Gabb)  WhiteaYes. 

(1879.) 
Geol.  Bar.  Can.  Mes.  Foss.,  roL  1,  pt.  S,  p.  167. 

Montreal,  1879.    J.  F.  WhiteaYssi 
lotmation:  Cretaceous. 
Locstion:  Sucia  islands. 

- —   BublenticulariB    n.    b.    Shnmard. 

(1859.) 
Tians.  Acad.  Sol.,  8t  Louis,  toI.  1,  1868-1880,  p. 

6tt.    St.  Louis,  1866-1860.    B.F.Shumard. 
formation:  Cretaceous. 

Location:  Blufft  of  Bed  rlTsr  In  Lamar  and  Fan- 
nin  counties,  Tex. 

—  Bubundata  n.  8.  H.  &  M.    (1854.) 

Hem.  Am.  Acad.  Arts  and  8ci.,  vol.  6,n.B.,  p.  382, 
pi.  1,  figs.  6<B,  b.  Cambridge  and  Boston,  1856. 
HsU  &  Meek. 

formation:  Cretaceous. 

Iioeslion:  Sage  creek. 

—  Bubundata  (H.  &  M.)  White.  (1875.) 

S«p.  Oeogr.  and  Geol.  Expl.  and  Sur.  went  of 
one-hundredth  meridian,  vol.  4,  pt  1,  p.  184, 
pi.  18,  fig.  12a.    Wash.,  1878.    a  A.  White. 

fonnation:  Cretaceoua 

Iiocation:  Southiaast  of  Paria,  Utah. 


Luclna — Continued. 

aubundata  (H.  A,  M.)  Meek.  (1876.) 

Bap.  U.  8.  Geol.  8nr.  Terr.,  toL  9,  pp.  133, 134, 

pi.  17,  figs.  2a-<.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Mouth  of  Sage  crsek,  on  the  Cheyenne. 

transluoida  n.  b.  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleont.,  toI.  1,  pp.  199,  200,  pi. 

30,  fig.  289.    Phila.,  1864.    W.M.Gabb. 
Formation:  Cretaceous. 
Location:  Cow  creek,  Shasta  county,  Cal. 

ventrioosa  (H.  &   M.)  Whitfield. 

(1880.) 

Bep.  Geol.  Black  Hills  of  Dak.,  pp.  410, 411,  pL 
11,  figs.  14-16.    Wash.,  1880.  B.  P.  Whitfield. 

Formation:  Cretaceous.  . 

Location:  On  the  Cheyenne  riTar.  near  Bapid 
ereak. 

(Diplodonta  ?)  8ubundata(H.  <&M.) 

Whitfield.    (1880.) 

Bep.  GeoL  Black  Hills  of  Dak.,  pp.  411,  412,  pL 
11,  figs.  17, 18.    Wash.,  1880.    B.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  On  the  Cheyenne  rirer,  near  Bi^id 
creek.  Black  hills.  Dak. 

Bp.  undet.  Koemer.    (1849.) 

Tex.,  p.  407.    Bonn,  1849.    F.  Boemer. 
Formation:  Cretaceous. 
Location:  Fredericksburg,  Tex. 

?  sp.  undet.  Whiteaves.    (1874.) 

Gaol.  Sur.  Can.,  Bep.  Prog.,  for  1873-1874,  p.26S. 

Montreal,  1874.    J.  F.  Whiteayes. 
Formation :  Cretaceous. 
Location  :  Nanaimo  rirer,  TancouTer  island,  two 

and  one^uarter  and  two  and  one-half  miles  up. 

—  8p.  undet.  WhiteaveB.     (1876.) 

Gaol.  Sur.  Can.  Mes.  Foss.,  toI.  1,  pt.  1,  pp.  61, 

62,  pi.  9,  fig.  12,  fig.  6,  p.  61.     Montreal,  1868. 

J.  F.  Whiteaves. 
formation :  Cretaceous. 
Location :  Queen  Charlotte  island. 

(f )  sp.  undet.  Whiteaves.    (1876.) 

Geol.    Sur.  Can.  Mes.  Toss.,  toI.  1,  pt.  1,  pp. 

62,  63,  fig.  7,  p.  62.     Montreal,  1876.    J.  F. 

Whitearee. 
Formation:  Cretaceous. 
Location :  Queen  Charlotte  Island. 

?  White.     (1878.) 

Eleventh  Ann.  Bep.  U.  S.  GeoL  and  Geogr.  Sur. 

Terr.,  p.  236.    Wash.,  1879.    0.  A.  White. 
Formation  :  Cretaceous. 
Location :  Coalville,  Utah. 

Lunatia  (snbgen.  Gray)  Conrad.     (1858. ) 

Jour.  Acad.  Nat.  Sci.,  Phila,,  vol.  3,  2d  ser.,  1858- 
1888,  p.  334.    Phlla.,  1856-1858.    T.  A.  Conrad. 

[Gray]  Gabb.    (1860.) 

Jour.  Acad.  Nat,  Sci.,  Phila.,  vol.  4,  2d  ser.,  1858- 
1800,  p.  391.    Phila.,  1868-1860.    W.  M.  Gabb. 

altispira  n.  8.  Gabb.    (1861.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1861,  p.  Z2fX 

Phila.,  1862.    W.  M.  Gabb. 
Formation :  Cretaceous. 
Location  :  Croedwicks,  N.  J. 


174 


NORTH  AMERICAN  MESOZOIG  INYERTEBRATA. 


I 


lOlL 


Ztiinatia— Continiied. 

avellana  n.  b  Qabb.    (1864.) 

QtoL  Sar.  0»I.  PAlMmt,  toI.  1,  pp.  106,  lOtt,  pL 

19,  fig.  ea    Fhila.,1864.    W.  ILOabb. 
Forauktioo:  Cretaoeoua. 
Location :  Oottonwood  creek,  north  foik,  OaL 

carolinensiB  n.  8.  Conrad.    (1875. ) 

BepbOeol.  8nr.  N.a,  ToLl.    Baleigh,  18T6.    W. 

0.  Kerr.    Appw  A,p.lt,pLS,flc.  itt.    T.A 

Conrad. 
Formation:  Gretaoeoni. 
Location :  Snow  hill,  Greane  connly,  N.  0. 

oonoinna  (H.  <&  M.)  Meek.     (1876.) 

Bep.  U.  S.  GeoL  8nr.  Terr.,  toI.  9.  pp.  314,  S16, 
pL  82,  flga.  lla-«.    Waih.,  1876.    F.  B.  Meek. 
Formation :  Cretaceons. 
Location  :  On  Horoan  rirer,  in  Dakota. 

conciima  (H.  &  M.)  Whitfield. 

(1880.) 
Bep.  Gool.  Black  Hills  of  Dak.,  p.  430,  pL  12, 

fig.  13.    Wash.,  1880.    B.  P.  Whitileld. 
Formation :  Oretaceons. 
Location :  On  the  Cheyenne  rlTer,  near  Bapid 

creek. 

— ^concinna  (H.  ^  M.)  Whiteaves. 
(1885.) 

eeoL  and  Nat  Hist  Sor.  Can.,  Cont  Can.  Pala- 
ont,  ToL  1,  pt  1,  p.  48.  Montiaal,  1886.  J. 
F.  WhitearesL 

Formation:  Cretaceona. 

Location:  Blbow  of  the  Sonth  Saskatohewaa, 
also  Blood  Indian  creek,  north  of  the  Bed 
Deer  riyer,  and  twentj  miles  east  of  tha  Hand 
hills,  Canada. 

—  conclnna  (H.  &,  M.  Bp.)  WhiteayeB* 

(1889.) 

Oeol.  and  Kat  Hist  8nr.  Osn.,  Cont  Osn.  Fala- 
ont,  Tol.  1,  pt  a,  p.  181.  Montreal,  1889.  J. 
F.  Whiteaves. 

Formation :  Cretaceous. 

Location:  Battle  river,  township  46,  range  8, 
west  of  the  fourth  principal  meridian ;  Sound- 
ing creek,  township  30,  range  8,  west  <rf  the 
same  meridian.  Northwest  Territory. 

halU  n.  B.  Qabb.    (1860.) 

Jour.  Acad.  Nat  ScL,  Phila.,  vol.  4,  M  ser.,  1868- 
1860,  p.  391,  pi.  68,  ftg.  IL  Phila.,  1868-1860. 
W.  M.  Gabb. 

Formation :  Cretaceous. 

Location :  New  Jersey. 

horuii  n.  8.  Gabb.    (1864.) 

GeoU  Snr.  Cal.  Paleont,  vol.  1,  pp.  106, 107,  pL 

29,  fig.  217.    Phila.,  1864.    W.  M.  Gabb. 
Formation :  Cretaceous. 
Location  :  Alizos  creek,  near  Fort  T^on,  GaL 

— — >  nucifonniB  n.  b.  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleont,  vol.  1,  p.  107,  pL  28;  flg. 

218.    Phila.,  1864.    W.  M.  Gabb. 
Formation  :  Cretacajns. 
Location :  Alisos  creek,  near  Fort  T^on ;  near 

Clayton ;  San  Diego,  Cal. 


Lunatia — Continaed. 

obtUBlvolva  (Gabb)  Coniad.  (1869.) 

AuL  Jour.  Conch.,  vol.  6,  Phila.,  1868,1870,  p. 
46,  pL  1,  fig.  11.    Phila.,  187a    T.  A.  Ooniad. 
Formation :  Cretaceous. 

^— ooGidentalla  (M.  A,  H.)  Meek. 
(1876.) 

Bap.  U.  S.  GeoL  Sur.  Terr.,  vol.  9,  pp.  315,  316, 
pL  82,  figs.  lioHi.    Wash.,  187B.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location :  Morean  rirer.  Dak. 

— --pedernalia  (Boem.  Bp.)  Gabb. 
(1869.) 
Geol.  Sur.  Oal.  Paleont,  toI.  2,  pp.  259;  260;  pL 

36,  fig.  3.    Phila.,  1869.    W.  M.  Gabb. 
Formation :  Cretaceous. 

Location :  Sierra  de  las  Conchas,  near  Arivechi, 
Sonora.  Mexico. 

rectilabrum  (Con.  Bp.)  Gabb. 

(1876.) 

Proo.  Acad.  Nat  Soi.,  Phila.,  for  1878,  p.  296l 

Phila.,  1876.    W.  M.  Gabb. 
Formation :  Cretaceoaa 
Location:  Common  every whars  in  Iha  BIploy 

group. 

— ^Hdiumardlana  n.  s.  Gabb.    (1864.) 

GeoL  Sur.  Oal.  Paleont,  vol.  1,  p.  106^  pL  19,  flg. 

61.    Phila.,  1864.    W.  M.  Gabh. 
Formation :  Cretaceous. 
Lacation :  Hills  southwest  of  Martinai,  CU. 

—  Bhnmardlana  (Gabb)  White.  (1889.) 

BnU.  U.  &  Geol.  Sur.  No.  51,  p.  46.  Wash.,  19BH, 

C.  A.  White. 
Formation:  Cretaceous. 
Location :  Sucia  island. 

saboraaaa  (M.  A  H.)  Meek.    (1876.) 

Bep.  U.  S.  Geol.  Snr.  Terr.,  voL  9,  pp.  816, 317,  pL 
39,  figs.  3,a-c    Wash.,  1876.    F.  &  Maek. 

Formation :  Cretaceons. 

Location  :  Mouth  of  Judith  river,  on  tha  Uppw 
Missouri. 

anbcraaaa  (M.  &  H.)  White.    (1878.) 

Eleventh  Ann.  Bep.  U.  S.  GeoL  and  Gaogr.  Sor. 

Terr.,  p.  186.    Wssh.,  1879.    a  A.  Whlta. 
Formation :  Cretaceous. 
Location :  On  the  Cache  ft  la  Poudre,  Cblo. 

anbcraaaa  (M.  &  H.)  White.    (1878.) 

Eleventh  Ann.  Bep.  U.  &  GeoL  and  Gaogr.  Sor. 

Terr.,  p.  197.    Wash.,  1879.    a  A.  White. 
Formation :  Cretaceous. 
Location :  Bear  creek,  near  Morrison,  Goto. 

—  utahenaia  n.  b.  White.    (1876.) 

Bep.  Oeol.  Uinta  Mis.,  p.  122.    Wash^  1B7B.    a 

A.  White. 
Formation:  Cretaceous. 
Location :  Coalville,  Utah. 

—  (Oyrodea?)  oonradiana  n.  s.  Gabb. 

(1864.) 

Geol.  Sur.  Cal.  Paleont,  voL  1,  pp.  107,1081  pL 
29,  fig.  219.    Phila.,  1864.    W.  M.  Gabb. 

Formation :  Cretaceous. 

Location :  On  the  Ban  Luis  Gonsaga  imaoh,  at 
the  esst  end  of  Pacheoos  pass,  GaL 
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LnnoHtes  [ ]  Morton.    (1884.) 

Synop.  Org.  Rem.  Gret  Gr.  U.  &,  p.  82.    FhU*., 
1834.    &  6.  Morton. 

sp.  nndet.  Morton.    (1884.) 

Byoop.  Org.  Bern.  Gret.  Or.  U.  8.,  pw  8^    VbXtk^ 
1834.    S.  O.  Morton. 

-  Formation  :  Cretaceona. 
Location :   New  Jenwj. 

Lnponia  (snbgen.  Gray)  Gabb.    (1869.) 

QeoL  Bar.  Oal.  Fftlewt,  ^L  8,  p.  163.    Fhila^ 
1868.     W.  M.  Gabb. 

Lutraiia  (Lam.)  Gabb.    (1864.) 

GeoL  Snr.  GaL  Fldeont,  toL  1,  p.  154.    Phl]a.t 
18G4.    W.  M.  Gabb. 

—  tnincata  n.  b.  Gabb.    (1864.) 

Oeol.  Snr.  Gal.  Paleont,  toI.  1,  p.  164,  pL  88,  flg. 

128.    Fhlla.,  18M.    W.  M.  Gabb. 
Tonnation:  Gretaceona. 
Location:  Pence'i  ranch,  Bntta  coontj;  Ghke 

creek.  Gal. 

— t Morton.    (1834.) 

Qynop.  Org.  Bem.  Gret  Gr.  U.  B.,  pp^  87,68b 

Phlla.,  1834.    8.  0.  Morton. 
Formation:  Gretaceone. 
Location :  Delaware. 

Ljonsia  [Torton]  Eiohwald.    (1871.) 

Oeog.  Paleont.  Bemerk.  Halb.  Mang.  alentlscben 
Ineeln,  p.  178.  St  Petersburg,  1871.  S. 
Bkdkwald. 

— -aldnini  (Fisob.)  Eiohwald.    (1871.) 

Geog.  Paleont  Bemerk.  Halb.  Mang.  alentieoben 
InKln,  pp.  1Y2-174,  T»f.  15,  fign  l-«.  St 
Petenbnrg,  1871.    E.  Eiohwald. 

formation :  Gretaceoni. 

Location :  Alaaka. 

LyoBoma  n.  g.  White.    (1880.) 

Twelfth  Ann.  Bep.  U.  S.  Geol.  and  Oeogr.  Snr. 
Terr.,  pt  1,  pp.  152,163.  Waah.,  1883.  a  A. 
White. 

—  powelU  White.    (1880.) 

Twelikh  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Bar. 

Terr.,  pt.  1,  p.  163,  pL  88,  figs.  6a-d.    Waeh., 

1888.  a  A.  White. 
Tonnation:  Jnruela 
Location :  Month  of  Thistia  creek,  ^^anJah  folk 

canyon,  Utah. 

Lyiis  n.  g.  Gabb.    (1864.) 

QeoL  Snr.  OaL  Paleont,  toL  1,  p.  188.  PhUa., 
1864.    W.M,Gabb. 

-^  dnpUoosta  n.  b.  Gabb.    (1864. ) 

Q«oL  8or.  Oal.  Paleont,  toL  1,  p.  138,  pL81,  flg. 

98.    Fhila.,  1804.    W.  M.  Gabb. 
Ibnnatioo:  Gntaceona. 
Location :  Texaa  flat,  Placer  oonnly,  OaL 

*— •oppananan.  8.  White.    (1889.) 

BaU.  U.  &  GeoL  Snr.  No.  51,  p.  17,  pL  4^  Aga. 

14,15u    Wash.,  1889.    G.  A.  White. 
Tarmation:  Gretaceona. 
Location :  Near  Pence'a  ranch.  Bntte  county,  OaL 

Iinoceraa   bateal  (Trask  sp.;     Whit- 
«ivea.    (1884.) 

G«ol.  and  Nat  Hist  Snr.  Can.  Mee.  Foes.,  vol.  1, 
pi  3,  pp.  21)2, 2n3,  pi.  27,  flg.  L  Montreal,  1884. 
J.  V.  WhiteaTea. 

formation:  Cretaceona. 

Location:  Bear  Skin  bay,  Skidegate  inlet 


Lytoceraa— Continned. 

aacya    (Forbes   sp.)  Whiteaves. 

(1884.) 
Geol.  and  Kat  Hlat  Snr.  Gan.  Mee.  Foaa.,  toL  1, 
pt  8,  p.  808,  pL  86.     Montreal,  1884.    J.  F. 
Whlteavea. 
Fonnation:  Gretaeeom. 

Location:  North  ahora  of  Oam^ewa  Inlet;  Skid^ 
gate  inlet;  Shingle  bay;  eait  aide  of  Shingle 
point;  ahore  one  mile  and  three-qnartera  aonth- 
weat  of  Welooma  point;  bay  aaat  of  Alllfon! 
bay. 

tlmotheannm  (Mayor  sp.)    Whit- 

eayes.    (1884.) 

Om>L  and  Nat  Hlat  Snr.  Oaa.  Maa  Foaa.,  ^roL  1, 
pt  8,  pp.  a08»  904.  Montreal,  1884.  J.  F. 
Whiteayeai 

Fonnation:  Gretaceona. 

Location:  Sonth  ialand;  Bear  SUn  bay,  Skldagata 
inlet;  north  ahore  of  Gnmahewa  inlet 

Maorooalllata  (n.  snbgen.  Meek.) 
(1876.) 
Bep.  n.  S.  GeoL  Snr.  Terr.,  toL  0,  p.  179.    Waah., 
1876.    F.  B.  Meek. 

MaorooycUa  apatioaa  (M.  ^  H.  f )  White. 
(1879.) 
XleTenth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 

Terr.,  p.  244.    Waah.,  1879.    a  A.  White. 
Formation:  Gretaceona. 
Location:  Sranaton  coal  minea,  Wyo. 

Macrodon 9  White.    (1879.) 

BloTenth  Ann.  Bep.  U.  S.  GeoL  and  Geogr.  Snr. 

Terr.,  p.  236.    Waah.,  1879.    a  A.  White. 
Fonnation:  Gretaceona. 
Location:  GoalTllle,  Utah. 

Macroaoaphltea  n.  Bubgen.  Meek. 
(1876.) 

Bep.  U.  S.  GeoL  Snr.  Terr.,  toL  8,  p.  414.  WadL, 
1876.    F.  B.  Meek. 

Mactra  (Linn)  Conrad.    (1865.) 

Proc  Acad.  Nat  ScL,  PhihL,for  1864-186^  p.  888. 
Phila.,  1866.    T.  A.  Gonrad. 

(Linn,  typical)  Meek.    (1876.) 

Bep.  U.  S.  GeoL  Snr.  Terr.,  roL  9,  p.  804.  Waah., 
1876.    F.  B.  Meek. 

alta  n.  b.  M.  <&  H.    (1856.) 

Proo.  Acad.  Nat  ScL,  Phila.,  for  1866»  pp.  8n ,  871. 

Phila.,  1857.    MeekAHayden. 
Fonnation:  Cretaceona. 
Location:  Bad  landa  of  Judith  riTer,  Nebr. 

— »  aahbomerii  n.  s.  Gabb.    (1864.) 

QeoL  Snr.  GaL  Paleont,  yoL  1,  p.  163,  pL  88,  flg. 
187.    Phila.,  1864.    W.  M.  Gabb. 

Formation:  Gretaceona. 

Location:  Pence*8  ranch,  Butte  oonnty;  Ghico 
creek;  Texaa  flat.  Placer  county;  near  Mar- 
tinea;  Tnacan  aprlnga,  Tehama  county;  Orea- 
tlmba  canyon,  Stanialaua  county;  Benicia;  Sto 
Luis  GoDzaga  ranch,  Pacheco's  paaa;  Martinea; 
Marah^a,  aoutheast  of  Mount  Diablo;  Aliaoa 
creek,  near  Fort  T^on,  etc.,  Cal. 
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Mactra — Continued. 

aahbameni  (Gabb)  White.    (1889.) 

Ball.  U.  8.  Geul.  Sur.  No.  61,  p.  42.    Wuh.,  1889. 

G.  A.  White. 
Fonnation:  Cretaceona. 
Location:  Sncia  and  Waldron  islanda. 

?  cailonensiB  n.  a.  Meek.    (1871.) 

Fonrth  Ann.  Rep.  U.  &  QeoL  and  Geogr.  8ar. 

Terr.,  p.  308.    Waah.,  1871.    F.  B.  Meek. 
Fonnation:  Gretaceons. 
Location.  Canyon  city,  Colo. 

?oailonenBi8(Meek) White.   (1879.) 

Blerenth  Ann.  Rep.  U.  8.  Oeol.  and  Geogr.  Sor. 

Terr.,  pp.  297,  298,  pi.  9,  figs,  llo-c    Waah., 

1879.    0.  A.  White. 
Formation:  Cretaceona. 
Location:  Canyon  city,  Oolo. 

— ^?emmonsi   n.  s.  Meek.    (1877.) 

Bep.  Geol.  Expl.  Fortieth  Parallel,  toI.  4,  pt.  1,  pp. 

1&3, 154,  pi.  16,  fig.  8.    Wa«h.,1877.   F.  B.  Meek. 
Fonnation:  Cretaceona. 
Location:  East  Canyon   creek,   Waaatch   range, 

Utah. 

^—  formosa  n.  8.  M.  &.  H.    (1856.) 

Proc.  Acad.    Nat  ScL,  Phila.,for  1868.  p.  271. 

Phila.,  1857.    Meek  ft  Hayden. 
Formation:  Cretaceous. 
Location:  Near  mouth  of  Judith  riyer,  Nebr. 

gibbeana  Meek.    (1876. ) 

Bnll.  U.  8.  Geol.  and  Geogr.  8ar.  Terr.,  toI.  2, 
No.  4,  p.  374,  pi.  2,  figa.  8,  8a,  6.  Waah.,  1876. 
F.  B.  Meek. 

Formation:  Cretaceona  or  Tertiary. 

Location:  Fonnd  looae  on  the  Straita  of  Faca. 

grapilis  M.  <&  H.    (1860.) 

Proc.  Acad.  Nat.  8ci.,  Phila.,  for  I860,  p.  179. 

Phila.,  1861.    Meek  A  Hayden. 
Formation:  Cretaceoua. 
Location:  Yellowatone  river,  one  hundred  and 

fifty  miles  above  the  month,  Nebr. 

holmesi  (Meek  sp.)  White.    (1879.) 

Eleventh  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  197.     Wash.,  1879.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Bear  and  Ralston  creeks,  Colo. 

?  holmesi  (Meek)  White.    (1879.) 

Eleventli  Ann.  Rep.  U.  8.  Geul.  and  Geogr.  Sur. 

Terr.,  pp.  296-297,  pi.  6,   figs.  iorc.    Waah., 

1879.    C.  A.  White. 
Formation:  Cretaceoua. 
Location:  Ralston  [Van  Bibber?]  creek,  three  or 

four  miles  north  of  Golden  city,  Colo. 

?  inoompta  n.  b.  White.    (1875.) 

Bep.  Geogr.  and  €reol.  Expl.  and  Sur.  west  of  one- 
hundredth  meridian,  vol.  4,  pt.  1,  p.  186,  pL  17, 
figs.  6a,  h.     Wash.,  1876.    C.  A.  White. 

Formation:  Cretaceoua. 

Location:  Five  milea  above  Pueblo,  Colo. 

mala  n.  8.  Whitfield.    (1876.) 

Rep.  Rec.  Carroll,  Mont.,  to  Yellowatone  National 

Park,  p  144.    Waah.,  1876.    R.  P.  Whitfield. 
Fonnation:  Cretaceoua. 
Loeation:  Near  the  mouth  of  the  Judith  river. 


Maotra — Contiuned. 

?  ^— tenulsBinia  n.  b.  Gabb.     (1869.) 

Oeol.  Sur.  Gal.  Paleont.,  voL  2,  p.  179,  pL  29,  fi-:. 

68.    Phila.,  1869.    W.  M.  Gabbw 
Formation:  Cretaceona. 
Location:  Martines,  Gal. 

-^  tezana  n.  8.  Conrad.    (1855.) 

Proc.  Acad.  Nat.  8ci.,  Phila.,  for  1864^  1866,  p. 

269.  Phila.,  1866.  T.  A.  Conrad. 
Formation:  Cretaceoua.  [Tertiary.] 
Location:  Between  LareSo  and  Bio  Grande  city, 

Tex. 

tezana  Conrad.    (1857.) 

Bep.  U.  8.  and  Mex.  Bound.  8nr.,  toL  1,  pt.  S,  p. 

Ii8,  pi.  4,  figs,  la,  6.      Wash.,   1857.      T.  A. 

Conrad. 
Formation:  Cretaceoua.    [Tertiary.] 
Location :  *Prairie  between  Laredo  and  Bio  Orande 

city. 

warrenana  n.  b.  M.  A,  H.    (1856.) 

Proc.  Acad.  Nat  8ci.,  Phila.,  for  1856,  p.  271. 

Phila.,  1867.    Meek  &  Hayden. 
Formation:  Cretaceona. 
Location:  Yankton  trading  post,  Nebr. 

(Cymbophora)  alta(M.  <&H.)Meek. 

(1876.) 

Rep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  p.  210,  pi.  37, 
flga.  2a,  b.    Waah.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Mouth  of  Judith  river,  on  the  Miaaonri, 
and  at  aeveral  localitiea  weet  (Xf  Greeley. 

(Cymbophora)    alt  a    (M.    A,  H.) 

White.     (1879.) 

Eleventh  Ann.  Rep.  U.  8.  Geol.  and  Oeogr.  Sur. 

Terr.,  p.  226.    Waah.,  1879.    G.  A.  White. 
Formation:  Cretaceoua. 
Location:  Near  White  river  Indian  agency,  Colo. 

(Cymbophora)   alt  a    CM.  A  H.) 

Meek.    (1885.) 

Geol.  and  Nat.  Hlat  Sur.  Can.,  Cont  Gto.  Pale- 
ont., vol.  1,  pt  1,  p.  62.  Montreal,  1885.  J.  F. 
Whiteavea. 

Formation:  Cretaceoua. 

Location:  Milk  river  ridge,  Canada. 

(Cymbophora)  formosa  (M.  &  H.) 

Meek.    (1876.) 

Rep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  p.  207,  pL  3y, 

fig.  7.    Waah.,  1876.    F.  B.  Meek. 
Formation:  CrBtaceoua. 
Location;  Mouth  of  Judith  river,  Idaho  Terr. 

(Cymbophora  9)  gracilis  (M.  &  H.) 

Meek.    (1876.) 

Bep.  U.  S.  Geol.  Sur.  Ten*.,  vol.  9,  p.  800,  pL  IT, 
figa.  18a,  b.    Waah.,  1876.    F.  B.  Meek. 

Formation:  Cretaceoua. 

Location:  On  the  Yellowatone  river,  Idaho  Terr., 
one  hundred  and  fifty  milea  above  the  month. 

(Cymbophora)  gracilis  (M.  A  H.) 

Whiteavea.    (1885.) 

Geol.  and  Nat.  Hia.  Sur.  Can.,  Cont  Oul  Ttlt- 
ont. ,  vol.  1,  pt.  1,  p.  48.  Montreal,  1886.  J.  F. 
Whitoavee. 

Formation:  Cretaceoua. 

Location:  Eoat^m  branch  of  the  Poplar  ilvar  on 
the  forty-ninth  parallel,  Canada. 


*  The  region  mentioned  above  ia  occupied  by  Tertiary  rocka ;  therefore  it  mnat  be  a  mlatake  in  labelins.  or 

identification.  ^^* 
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ICactm — Continued. 

Cymbophora  g r  a o ill s  (M.  dk  H.) 

Whiteayes.    (1885.) 
QeoL  and  Nat.  Hist.  Sur.  Can.,  Cont  Oan.  Pale* 

out,  Tol.  1,  pt.  1,  p.  79.    Montreal,  1880.    J.  F. 

WhiteaTes. 
Fovmatlon:  Gretaceoas. 
Location:  Milk  rlTer,  at  the  mouth  of  Pa^Kow- 

Ki  oonlea,  Canada. 

—  (Cymbophora  ?)  nitidnla  (M.  &.  H.) 
Meek.    (1876.) 

Bep.  U.  S.  Oeol.  Sor.  Terr.,  rol.  9,  pp.  211,  212, 
pL  30,  figs.  6a-«.     Waah.,  187ft.     T.  B.  Meek. 

formation:  Cretaceous. 

Location:  Deer  creek,  near  the  north  bnnch  of 
Platte  rlrer. 

——(Cymbophora?)  sionzenBis  (M. &. 

H.)Meek.     (1876.) 
Sep.  U.  8.  GeoL  Sur.  Terr.,  toL  9,  p.  206^  pi.  1, 

jigi.  fo^    Waah.,  187ft.    F.  B.  Meek. 
Formation:  Gretaceoua. 
Location:  On  Big  Slouz  riyer  two  railee  above  its 

mouth. 

(Cymbophora)?   utahenala   n.   b. 

Meek.    (1877.) 

Bep.  G«ol.  ExpL  Fortieth  Parallel,  toI.  4,  pt.  1,  pp. 

Ifi6, 166,  pL  15,  flga.  Oo,  6.    Waah.,  1877.    F.  B. 

Mafek. 
Formation:  (^etaoe6ua. 
Locatifm:  Kaat  canyon  creek,  Waaatch  range, 

and  near  Coalville,  Utah. 

(Cymbophora?)  warrenana  (M.  A, 
H.)Meek.    (1876.) 

Bep.  U.  a.  Oeol.  Snr.  Terr.,  vol.  9,  p.  206,  pi.  30^ 
ilga.  7»-d.    Waah.,  1876.    F.  B.  Meek. 

Formation:  Cretaoeotia. 

Location:  Morean  river  and  Long  lake,  Dak., 
near  Greeley,  Colo. 

/Cymbophora)  warrenana    (M.  A 
H.)  White.    (1878.) 

Seventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 
Terr.,  p.  184.    Waah.,  1879.    C.A.Whlta. 

Fofnation :  Oretaoeoua. 

LooatJoo  :  Month  of  Saint  Yraini  creek  and  near 
Aaron  laton*B  iarm  in  tiie  vall^  of  the  Qaehe 
a  la  Poodre ;  alio  at  FoaaU  ridge,  Colo. 

(Cymbophora)  warrenana  (M.  A 
H.)  White.    (1879.) 
neventh  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  229.    Waah..  1879.    C.  A.  White. 
Fonnation:  Gretaceoua. 
Location:  Dodd'a  ranch  on  AahIej*B  fork,  Utah. 

—  (Cymbophora  ?)  warrenana  (M.  A, 
H.)  Whiteavee.    (1879.) 

G«>1.  Snr.  Can.  Mea.  Fobs.,  vol.  1,  pt.  2,  pp.  142, 
MS^  pi.  17.  fig.  9 ;  pi.  19,  figa.  3,  3a.  Montreal, 
U79.    J.  F.  MThiteavea. 

Fomatiou:  Gretaceoua. 

Location:  Northwest  side  of  Honiby  ialand; 
Gabriola  ialand;  Blunden  point,  Yancom't'r 
island;  Protection  and  Sneia  islands;  New- 
castle island ;  two  mllea  and  a  half  up  the 
Kanaimo  river,  Yancouver  ialand. 

BULI..  102 12 


Maotra — Continued. 

(Cymbophora)  warrenana  (M.  A 

H.)  Whiteavee.     (1886.) 

Geol.  and  Nat  Hiat  Snr.  Can.,  Cant  Can.  Pale- 
ont,  vol.  1,  pt  1,  p.  43.  Montreal,  1886.  J.  F. 
Whiteavea. 

Formation:  Gretaceoua. 

Location:  South  Saskatchewan,  five  milee  above 
Swift  Current  creek ;  Boss  coulee,  near  Irvine 
station,  on  the  Canadian  Pacific  railway,  Can- 


(Trlgonella  ?)  arenaiia  n.  s.  Meek. 

(1877.) 

Rep.  Geol.  Szpl.  Fortieth  Parallel,  voL  4^  pt  1, 
pp.  164,  166,  pi.  14,  fig.  6.  Waah.,  1877.  F.  B. 
Meek. 

Formation:  Gretaceoua. 

Location :  On  Bed  creek,  Uinta  mountaina ;  and 
on  Chalk  creek,  Utah. 

8p.  nndet.  Whiteavee.    (1874.) 

Geol.  Sur.  Can.,  Bep.  Prog.,  for  1873-1874,  p.  263. 

Montreal,  1874.    J.  F.  Whiteavesi 
Formation:  Gretaceoua. 
Location :  Nanaimo  river,  Yancouver  island,  two 

and  a  quarter  and  two  and  a  half  miles  up. 

( ? )  ep.  undet.  Whiteavee.    (1874. ) 

Q^ol.  Sur.  Can.,  Bep.  Prog.,  for  1873-1874,  p.  204. 

Montreal,  1874.    J.  F.  Whiteavea. 
Formation:  Cretacaona. 
Location :  Protection  ialand. 

ep.  nndet.  Whiteavee.    (1874.) 

Geol.  Snr.  Can.,  Bep.  Prog.,  for  1873-1874,  p.  266. 

Montreal,  1874.    J.  F.  Whiteavea. 
Formation:  Gretaceoua. 
Location:  Gabriola  ialand. 

Margarita  (Leach)  Meek.    (1876  ) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  298.  Waah., 
1876.    F.  B.  Meek. 

—  mndgeana  Meek.    ( 1876. ) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  SOO,  pL  2,  figs. 

9a,  6.    Waah.,  1876.    F.  B.  Meek. 
Formation :  Cretaceous. 
Location :  Twelve  milea  aouthweat  of  Salina,  Kan. 

nebrascenaiB  (M.  &.  H.)  Meek. 

(1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  toI.  9,  pp.  298, 299,  pi. 

19,  flga.  8a,  b,  and  Oo,  h.     Waah.,  1876.    F.  B. 

Meek. 
Formation:  Gretaceoua. 
Location:  Yellowstone  river,  one  hundred  and 

fifty  miles  from  its  mouth,  Long  Lake. 

-^— nebrascenaia  (M.  &H.)  Whitfield. 
(1880.) 

Bep.  Geol.  Black  Hills  of  Dak.,  p.  432,  pi.  12, 
fig.  16.    Wash.,  1880.    B.  P.  Whitfield. 

Formation:  Cretaceous. 

Location :  On  the  Yellowstone  river,  one  hundred 
and  fifty  mllea  abuvo  its  month. 

omatiBBlma  (Qabb  sp.)  Whiteavea. 

(1879.) 

Geol.  Sur.  Can.  Mea.  Fobs.,  vol.  1,  pt  2,  p.  128. 

Montreal,  1879.    J.  F.  Whiteavea. 
Formation :  Cretaceous. 
Location :  Northwest  side  of  Uomby  ialand ;  Suda 

islands. 
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Marearita — Continaed. 

ornatisBlma  (Gabbsp.)  White. 

(1889.) 

Bull.  U.S.G«ol.  But.  No.  61,  p.  46.  Warti.,  1880. 

CA.WhiU. 
Formation:  OrotMeoiu. 
Location  :  Sacia  and  Sheep  Jack  itlanda. 

trlasBica  n.  8.  Whiteaves.    (1889.) 

Geol.  and  Nat.  Hist.  Sur.  Can.,  Goat.  Oan.  Pale- 
ont.,  vol.  1,  pt.  2,  pp.  138, 187,  pi.  17,  ftgi.  8,  8a. 
Montreal,  1889.    J.  F.  Whiteayea. 

Formation:  Trlaaeie. 

Location :  Liard  rirer,  abont  thirty  milei  below 
DoTilB  Portage,  Canada. 

Margaritana  (Sohumaoher)  Meek. 

(1876.) 
Bep.  U.8.aeoL8ur.  Terr.,  toL  9,  pp.    112-114. 
Waah.,  1876.    F.  B.  Meek. 

(Sohum.,  typical)  Meek.    (1876. ) 

Bep.  U.S. Geol.  Bar.  Terr.,  vol.  9,  p.  113.  Waah., 
1876.    F.  RMeek. 

nebrascenaia  M  eek.    ( 1876. ) 

Bep. U.S. Geol. Sot. Terr.,  voL  9,  pp.  114, 116,  pi. 

1,  figs.  6«h:.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Gretaoeons. 
Location:  .Opposite  Sioux  city  on  the  Mifloori 

river,  in  Dakota  oonnty,  Nebr. 

—  nebraaoeiiala(M.&.H.)  White. 
(1883.) 

Third  Ann.  Bep.  U.  S.  Geol.  Snr.,  p.  21,  pU  4,  flgt. 

1,8.    Wash.,  1883.    G.  A.  White. 
Formation:  Gretaoeous. 
Location :  Southeastern  Dakota. 

Margaritolla  (M.  <&  H.)  Gabb.    (1864.) 
Geol.  Sur.  Gal.  Paleont,  vol.  1  ,p.  118.  Phila.,  1804. 
W.M.Gabb. 

angolata  n.  b.  Gabb.    (1869.) 

Geol.  Sur.  Gal.  Paleont,  voL  2,  p.  172,  pL  28,  flg. 

66.    Phlla.,1869.    W.M.Gabb. 
Formation:  Gretaceona. 
Location :  Martinez,  OaL 

orennlata  n.  s.  Gabb.    (1864.) 

Geol.  Sor.  GaL  Paleont.,  vol.  1,  pp.  118,  119,  pL 

20,  ftg.  74.    Phila.,1864.    W.M.Gabb. 
Formation:  Gretaoeous. 
Location :  Near  San  Diego,  Gal. 

flezistrlata  (£.  <&  S.)  Meek.  (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  voL  9,  p.  802;  pL  19, 
figs,  lla-d.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Gretaceous. 

Location:  Gheyenne  river,  near  the  month  of 
Sage  creek. 

globoaa  n.  b.  Gabb.    (1864.) 

Geol.  Sur.  Gal.  Paleont.,  vol.  1,  p.  119,  pL  29,  flg. 

225.    Phila.,  1864.    W.M.Gabb. 
Formation:  Gretaoeons. 
Location :  Near  Benicia,  OWL 


Marteaia  (Leech)  Gabb.    (1864.) 
GeoL  Sur.  Gal.  Paleont,  voL  1,  p.  146. 
1864.    W.  M.Gabb. 

(?)   carinifera    n.    b.    Whiteavea. 

(1876.) 

Geol.  Sur.  Can.    Mes.  Foes.,  vol.  1,  pt.  1,  pp. 

64-66,  pi.  9,  fig.  7.     Montreal,  1976.    J.  F. 

Whiteavea. 
Formation:  Gretaoeons. 
Location:  Queen  Gharlofte  islands. 

carinifera  Whiteaves.    (1884.) 

Geol.  and  Nat  Hist  Sur.  Gan.  Mas.  Foas.,  vol.  1, 

pt  S,  p.  219,  pi.  29,  figs,  a,  2a.    Montreal,  1884. 

J.  F.  Whiteaves. 
Formation:  Gretaoeous. 

Location :  Shores  of  Bear  SUn  bay.  In  Skidefato 

inlet 

cithara  (Mort.  sp.)  Gabb.     (1876.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1876,  p.  SOL 

Phila.,  1876.    W.  M.Gabb. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

clauaa  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Gal.  Paleont,  vol.  1,  p.  146,  pL2S,  fig. 

116.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:   Pence's  ranch,  Butte  ooon^;   Teas 

flat,  Placer  county;  Tuscan  q>ilng8,  Tehama 

county.  Gal. 

—  olanaa  Gabb.    (1869.) 

GeoL  Sur.  Oal.  Paleont,  voL  S,  p.  176.     Phlla., 

1868.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Martlnes,  ten  miles  west  of  Gx1swold*i 

and  T^on,  Gal. 

danaa  (Gabb)  Whiteaves.    (1879.) 

Geol.  Sur.  Gan.  Mes.  Foss.,  vol.  1,  pt  2,  pp.  137, 
138,  pi.  17,  Jigs.  2,  2a,  6.  Montreal,  1879.  J. 
F.  Whiteaves. 

Formation:  Gretaceona. 

Location:  Northwest  bay,  Yanconver  island. 

cretaoea  Gabb.    (1876. ) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1876,  p.  801. 

Phila.,  1876.    W.  M.G«bb. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

cuneata  (M.  <fe  H.)  Meek.    (1876.) 

Bep.  U.  S.  GeoL  Sur.  Terr.,  voL  9,  pp.  269,  260^ 
pL  80,  figs.  8a,  6.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Long  lake^  near  Fort  Pierre,  Dak. 

tumidiirona  Whiteaves.    ( 1889.) 

Geol.    and  Nat    Hist   Sur.   Can.,  Cont   Om. 

Paleont,  vol.  1,  pt  2,  pp.  179, 180,  pi.  26,  flgiu 

1,1a,  and  2.    Montreal,  1889.    J.  F.  WhiteaveiL 
Formation:  Cretaceous. 
Location:  North  Saskatchewan  river,  towndilp 

64,  range  2,  west  of  the  fourth  principal 

dian.  Northwest  Tenitory. 
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Marteaia— Cootinued. 

(Pholas)  oretacea  (Gabb)  Whitfield. 

(1885.) 

HoDg.  U.  8.  Qeol.  Bur.,  toI.  9,  p.  190,  pi.  25,  figs. 

20.23.    Waah.,  1886.    B.  P.  Whitfield. 
Fonnatioo:  Crrtaceons. 
Locatton:  Baritan  Bay  ?  N.  J. 

^t  White.    ( 1879. ) 

EleTODth  Ann.  Bep.  U.  8.  Qeol.  and  Qeogr,  Bar. 

Terr.,  p.  286.    Waah.,  1879.    G.  A.  White. 
Formation:  Cretaceoas. 
Location:  CoalTille,  Utah. 

Meekia  n.  g.  Gabb.    (1864.) 

Geol.  Snr.  Gal.  Paleont.,  vol.  1,  p.  191.  Fhlla., 
1864.    W.  M.  Gabb. 

bullata  n.  b.  Conrad.    (1874. ) 

BeTenth  Ann.  Bep.  U.  8.  Gool.  and  Geogr.  Snr. 

Terr.,  p.  456.    Wash.,  1874.     T.  A.  Conrad, 
formation:  Cretaceous. 
Location:  Troat  creek,  near Falrplay  [Colo]. 

navia  n.  b.  Gabb.    (1864.) 

Geol.  Bar.  Cal.  Paleont.,  toL  1,  pp.  192,  193,  pL 
26,  fig.  180.    Phila.,  1864.    W.  H.  Gabb. 

Formation:  Cretaceous. 

Location:  Near  Martlnes;  Chioo  creek,  and 
Fence's  ranch,  Butte  county,  CaL 

—  radiata  n.  b.  Gabb.    (1864. ) 

Geol.  Bar.  Oal.  Flaleont.,  toI.  1,  p.  192,  pL  26,  fig. 

179a.    Phila.,  1864.     W.  M.Gabb. 
Formation:  Cretaceous. 
Location:   Banclio  de  Ban  Luis    Goniaga,   In 

?ftcfaeco*i  pass;  Orestimba  canyon,  Stanidaus 

county;     Tuscan    q>rlngii^    Tehama    county; 

BUciyon  mountains,    BIskiyoa   county.    Gal., 

JackaonTille,  Greg. 

—  sella  n.  b.  Gabb.    (1864.) 

GeoL  Bur.  Oal.  Paleont,  toI.  1,  pp.  191,  192,  pi. 

26,  fig.  179.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:    Near    Martines;     Tuscan      springs, 

Tehama  county;  Siskiyou  mountains,  CaL 

Meekoceraa  n.  g.  Hyatt.    (1879.) 

BuIL  U.  B.  GaoL  and  Geogr.  Bur.  Terr.,  vol.  6, 
No.  1,  pp.  Ill,  112.  Wash.,  1880.  Alpheus 
Hyatt. 

—  aplanatom  n.  b.  White.    (1879.) 

Ball.  U.  8.  Geol.  and  Geogr.  Snr.  Terr.,  toU  5,  No. 

1,  PPL  112,  113.    Wash.,  1880.    0.  A.  White. 
Fonnation:  Jura-Trias.  [Triasilc.] 
Location:  Southeastern  Idaho.     Localily  No.  2. 

—  aplanatum  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  pt.  1,    pp.  112.  118,  pi.  31,   figs,  llo-d. 

Wash.,  1883.    C.  A.  White. 
Formation :  Triassic. 
Location :  Locality  No.  2,  about  fifteen  miles  a 

little  cast  of  south  ttom  locality  No.  1,  south- 

esrtem  Idaho. 

—  gracilitatia  n.  b.  White.    (1880.) 

Ball  U.  8.  Geol.  and  Geogr.  Snr.  Terr.,  toI.  6,  No. 

1,  pp.  114-116.    Wash.,  1830.    C.  A.  White. 
Formation :  Jursr-Trias.  [Tilasiic]. 
Location :  Locality  No.  1,  also  locality  No.  2, 

southeastern  Idaho. 


Meekoceraa — CoDtinaed. 

gracllitotiB  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Bur. 
Terr.,  pt.  1,  pp.  U6,116,  pL  81,  figs.  2a^ 
Wash.,  1883.    0.  A.  White. 

Formation:  Triassic 

Location  :  Locality  No.  1,  within  the  limits  ol 
Idaho,  about  slxty-fiye  miles  north  of  the 
boundary  line  between  that  Territory  and  Utah, 
about  eighteen  miles  west  of  the  boundary  line 
between  Idaho  and  Wyoming,  and  about  Ats 
miles  west  of  Grays  lake. 

graoilitatla  var.  White.    (1880.) 

Bull.  U.  8.  Geol.  and  Geogr.  Sur.  Terr.,  rol.  6, 

No.  1,  p.  116.     Wash.,  1880.    C.  A.  White. 
Eoi-mation :  Jura-Trias.  [Triawic]. 
Location  :  Locality  No.  1,  southeastern  Idaho. 

graciUtatia  var.    White.    ( 1 883. ) 

Twelfth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Bur. 
Terr.,  pt.  1,  p.  116.    Wash.  1883.    C.  A.  White. 

Formation :  Triassic. 

Location :  Locality  No.  1,  within  the  limits  of 
Idaho,  about  sixty-five  miles  north  of  the 
boundary  line  between  thatTerritoiy  and  Utah, 
about  eighteen  miles  west  of  the  boundary  line 
between  Idaho  and  Wyoming,  and  about  flye 
miles  west  of  Grays  lake. 

muahbaohanua  n.  b.  White.  (1880.) 

Bull.  U.  8.  GeoL  and  Geogr.  Bur.  Terr.,  toL  6* 
No.  1,  pp.  113, 114.    W8sh.,1880.    a  A.  White. 

Formation :  Jura-Trias.  [Triassic]. 

Location :  Locality  No.  1.  Boutheastem  Idaho. 
muahbaohlanum  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  &  GeoL  and  Geogr.  Bur. 
Tenp.,  pt.  1,  p.  114.   Wash,.  1888.    a  A.; White. 

Formation :  Triassic. 

Location  :  Locality  No.  L  Within  the  limits  of 
Idaho,  about  sizty-fiTe  miles  north  of  the 
boundary  line  between  thatTerritoiy  and  Utah, 
about  eighteen  miles  west  of  the  boundary  line 
between  Idaho  and  Wyoming,  and  abont  fire 
miles  west  of  Giays  lake. 

Megiatoatoma  n.  g.  Gabb.    (1864.) 

GeoL  Bur.  Oal.  Paleont,  toL  1,  p.  144.  Phila., 
1864.    W.H.Gal>b. 

atzlata  n.  B.  Gabb.    (1864.) 

GeoL8ur.,CaL  Paleont,  roLl,  p.  144,  pL  21.,  figs. 

108, 108a,  6.    Phila.,  1864.    W.  M.  Gabb. 
Formation :  Cretaceous. 
Location :  About  a  mile  northeast  of  Martines, 

CaL 

Melampua  (Monfort)  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  &  Geol.  and  Geogr.  Bur 
Terr.,  pt  1,  p.  23.    Wash.  1883.    C.  A.  White. 

antdgauB  n.  b.  Meek.    (1873.) 

Bixth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Snr.  Terr., 

p.  507.    Wash.,  1873.    F.  B.  Meek. 
Fonnation :  Cretaceous. 
Location :  Oarleton*s  coal  mine,  near  CoaWille 

Utah. 

antdguaB  (Meek)  White.    (1879.) 

Eleyenth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Sur. 
Terr.,  pp.  286,237.    Wash.,  1879.    a  A.  White. 
Formation :  Cretaceous. 
Location :  Coalriile,  Utah. 
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Melampoa — Continned. 

?  antiguus  (Meek)  White.   (1888.) 

Twelfth  Ann.  Rep.  U.  8.  Oeol.  and  Oeogr.  Sur. 

Teir.,  pt  1,  pp.  23-26,  pi.  12,  flgi.ila-d.  Wash., 

1883.    0.  A.  White. 
Formation:  Cretaceous. 
Location :  Oaiieton's  coal  mine,  near  OoalTille, 

UUh. 

antiguus  (Meek)  White.    (1883.) 

Third  Ann.  Bep.  U.  8.  Geol.  Sur.,  p.  88,  pi.  6,  figs. 

13-16.    Wadi.,  1883.    G.  A.  White. 
Formation :  Cretaceona. 
Location :  Coalyille,  Utah. 

prlscuB  n.  8.  Meek.    (1860.) 

Proc.  Acad.  Nat.  Sci..  PhiU.,  for  1860,  p.  816. 

Phila.,  1861.    F.  B.  Meek. 
Formation  :  Tertiary  [Cretaceous]. 
Location :   Bear  river,  near  mouth  of  Snlphnr 

creek,  lat  41®  12'  north,  long.  110°  62'  west. 

1  White.    (1883.) 

Twelfth  Ann.  Sep.  U.  8.  Geol.  and  Geogr.  8nr. 

Terr.,  pt.  1,  p.  25,  pL  12,  fig.  6a.    Wash.,  1883. 

0.  A.  White. 
Formation:  Cretaceous. 
Location :  Coalville,  Utah. 

f 1  White.    (1883.) 

Third  Ann.  Rep.  U.  8.  Oeol.  Snr.,  p.  38.  p).  6,  fig. 

17.    Wash.,  1883.    G.  A.  White. 
Formation :  Cretaceous. 
Location :  Southwestern  Wyoming. 

Melania  (Lam.)  M  &  H.    (1861.) 

Proc.  Acad.  Nat.  8ci.,  Fhila.,  for  1861,  p.  444, 
Phila.,  1862.    Meek  &  Hayden. 

anthonyl  n.  s.  M.  6l  H.    (1866.) 

Proc.  Acad.  Nat.  ScL,  Phila.,  vol.  8,  for  1866,  p. 

184.    Phila.,  1867.     Meek  &  Hayden. 
Formation:  Tertiary  [Oretaoeons]. 
Location :  Yellowstone  rlTer,  thirty  miles  above 

the  month. 

— ^  oonveza  n.  s.  M  db  H.    (1856*) 

Proc.  Acad.  Nat  Sci.,  Phila.,  vol.  8,  for  1866,  p. 

126.    Phila.  1867.    Meek  k  Hayden. 
Formation :  Tertiary  [Cretaceous]. 
Location ;  Bad  lands  of  the  Judith. 

oonveza  M.  6l  H.    (1857.) 

Proc  Acad.  Nat.  Sci.,  Phila.,  for  1867,  p.  138. 

Phila.,  1868.    Meek  ft  Hayden. 
Formation:  Tertiary  [Cretaceous]. 
Location:  Fort  Union,  Nebr. 

—  homerosa  n.  b.  Meek.    (1860.) 

Pro.   Acad.   Nat  Sci.,  Phila.,  for  1860,  p.  813. 

Phila.,  1661.    F.  B.  Meek. 
Formation:  Tertiary  [Cretaceous]. 
Location:  Bear  river,  lat  40°  12'  north,  long. 

110°  52'  west 

inBCnlpta  (Meek)  White.    (1879.) 

Eleventh  Ann.  Rep.  U.  8.  OeoL  and  Geogr.  Sur. 

Terr.,  p.  215.    Waah.,  1879.    O.A.White. 
Formation:  Cretaceous. 
Location:  Rock  springs,  Wyo. 


Melania — Continaed. 

insoolpta  (Meek)  White.    (1879.) 

Eleventh  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Sor. 

Terr.,  p.  216.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Bitter  creek  valley,  two  miles  west  of 

Point  of  Bocks  station,  Wyo. 

liujculpta  (Meek)  White.     (1879.; 

Eleventh  Ann.  Rep.  U.  8.  Geol.  and  Geoi^.  Sur. 

Terr.,  p.  221.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:   Rock  springs,  and  two  miles  below 

Point  of  Bocks,  Wyo. 

?  insculpta  (Meek)  White.     (1883.) 

Twelfth  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  pt  1,  pp.  94,  96,  pi.  20,  flg.  4&    Waah., 

1883.    C.A.White. 
Formation:  Cretaceous. 
Location:  Rock  springs,  Wyo. 

?  Inaoulpta  (Meek)  Whiteaves. 

(1886.) 

Geol.  and  Nat  Hist.  Sur.  Can.  Oont  Can.  Palaont., 
vol.  1,  pt  1,  pp.  73, 74,  pi.  10,  fig.  6.  Montreal, 
1886.    J.F.WhiteaVes. 

Formation:  Cretaceous. 

Location:  Coulee  "about  fourteen  miles  north- 
eastward from  the  most  eastern  of  the  Three 
Buttes*'  and  near  the  forty-ninth  pamllel; 
south  Saskatchewan,  six  miles  below  the  month 
of  Bow  river;  north  side  of  Milk  river,  live 
miles  below  Pa-kaw^U  ooolee,  and  soaih  side  of 
Milk  rlTer,  one  mile  above  the  month  of  Ps- 
kow-ki  coolee^  Canada. 

insoolpta  (Meek)  White.     (1883.) 

Third  Ann.  Rep.  U.  8.  Geol.  Sur.,  p.  64,  pL  80; 

figs.  4, 6.    Wash.,  1883.      a  A.  White. 
Formation:  Cretaeeona. 
Location:  Southern  Wyoming. 

inyenusta  n.  b.  M.  &,  H.    (1857.) 

Proc  Acad.  Nat  Sci.,  Phila.,  for  1867,  p.  187. 

Phila.,  1868.    Meek  ft  Hayden. 
Formation:  [Cretaceous.] 
Location:  Bad  lands  of  Judith  river,  Nebr. 

mlnutula  n.  s.  M.  &  H.    (1856.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  vol.  8,  for  1856,  pp. 

123, 124.    Phila.,  1857.    MeA  k  Hayden. 
Formation:  Tertiary  [Cretaceous]. 
Location:  Three  miles  below  Fort  Union. 

multUtrlata  u.  s.  M.  <&  H.     (1856.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  vol.  8,  for  1866^  p. 

124.    Phila.,  1867.    Meek  A  Hayden. 
Formation:  Tertiary  [Cretaeeoos]. 
Location:  Ten  miles  above  Fort  Union. 

nebrascensiB  n.  8.  M.  &  H.     (1856.) 

Proc.  Acad.  Nat  ScL,  Phila.,  vol.  8,  for  1856,  pp. 

124, 126.    Phila.,  1857.    Meek  k  Hayden. 
Formation:  Tertiary  [Cretaceous]. 
Location:  Ten  miles  above  Fort  Union. 

(?)  omitta  n.  8.  M.  6l  H.     (1857.) 

Proc.   Acad.   Nat  Sci.,  Phila.,   for  1857,  p.  ISIL 

Phila.,  1858.     Meek  k  Hayden. 
Formation:  [Crotaceous.] 
Location:  Mouth  of  Judith  river,  Nebr. 
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Melanla — Continued. 

BulilasviB  n.  8.  M.  dt  H.    (1857.) 

Proa  A«m!.  Nat  8cl.,  Phlla.,  for  1867,  pp.  136, 

137.  FhllA.,  1868.    Meek  ft  Hayden. 
rormation:  [Grptacvoui.] 

Location:  Bad  lands  of  Jadith  riT«r,  Nebr. 

Bubtortuosa  n.  8.  M.  &  H.    (1857.) 

Proc.  Acad.   Nat  Sci!,  Phila..  for  1867.  p.  136. 

PhiUu,    1868.    Meek  A  HaydiA. 
Fonnation:  [Gretaoaons.  ] 
Location:  Month  of  Jndlth  rlTer,  Nate. 

tennicarinata  n.  b.  M.  Sl  H.    (1857. ) 

Froc  Acad.  Nat  Sci..  Phlla.,  for  1857,  pp.  liT, 

138.  Phila.,  1868.    Meek  ft  Uayden. 
Fonnation:  [Cretaceona.] 
Location:  Fort  Union,  Nebr. 

— warronana  n.  8.  M.  Sl  H.    (1857.) 

ProG.  Acad.  Nat  Sci..  PhUa..  for  1867,  p.  137. 

PhlliL.1858.    Me^ftHayden. 
Fonnation:  [Cretaoeont.] 
Location:  Summit  of  Square  bntte,  thirty  milea 

below  Fort  Clark,  on  the  Minonrl,  Nebr. 

—  wyomingenaia  (Meek)  White. 

(1879.) 
Blerenth  Ann.  Bep.  U.  8.  Oeol.  and  Oeogr.  Sar. 
Terr..pp.  171, 172.    Waah.,  1879.    a  A.  White. 
Fonnation;  Cretaceona. 
Location:  Grow  creek  Talley,  Colo. 

- — wyomingenaiB  (Meek)  White.  1879. 

Elerenth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  191.    Waah.,  1879.    C.  A.  White. 
Fonnation:  Cretaceona. 
Location:  Valley  of  BUon  creek,  Colo. 

—  wyomingenals    (Meek)   White. 

(1879.) 
EleTenth  Ann.  Bep.  V.  8.  Geol.  and  Geogr.  Sur. 

Ten-.,  p.  209.    Waah.,  1879.    C.  A.  White. 
Fonnation:  Cretaceona. 
Location :  Yampa  Talley.  near  Canyon  park,  Colo. 

—  wyomingenals   (Meek)   White. 

(1879.) 
EleTenth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Ten:.,  p.  213.    Waah.,  1879.    C.  A.  Whitp. 
fonnation:  Cretaceona. 
Location:  Danforth  hllla.  Colo. 

—  wyomingenaiB  Meek.    (1879.) 

KleTanth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,    pp.    280,    221.     Wash.,    1879.      a  A. 

White, 
fonnation:  Cretaceoqa. 
Location:  Black  bnttea  station.  Wyo. 

—  wyomingexiBiB   (Meek)   White. 
(1893.) 

Third  Ann.  Bep.  U.  S.  Geol.  Sur..  p.  64,  pL  26,  flgi. 

1^.    Waah.,  1883.    C.  As  White. 
Fonnation:  Cretaceous. 
Location:  Valley  of  the  South  Platte  riTer,  Colo., 

east  of  th»  Bocky  mountains. 


Melanla — Continued. 

wyomingenaiB    (Meek)   Wl^ite. 

(1883.) 
Twelfth  Ann.  Bep.  U.  S.  GeoL  and  Geogr.  Bur. 
Terr.,  pt  1,  pp.  95, 96,  pi.  26,  flgsu  6fl,  b.  Waah., 
188a.    a  A.  White. 
Formation:  Cretaceona. 

Location:  Black  bnttes  station,  Wyo.;  Danforth 
hills,  Colo.,  Valley  of  Crow  creek,  northern 
Colo. ;  other  localities  eaat  of  the  Bocky  monn- 
taina  In  Colorado. 

wyomingenBia  (Meek)  Whiteaves. 

(1885.) 
Geol.  and  Nat  Hist.  Sur.  Can.,  Cont  Can.  Pale- 
ont,  Tol.  1,  pt  1,  p.  21.    Montreal,  1886.    J.  F. 
WhiteaTes. 
Formation:  Cretaceona. 

Location:  Upper  Belly  rlTer,  twenty-two  and 
tweu^-three  milea  aboTe  the  mouth  of  the 
Waterton,  Canada. 

(GtoniobaBia  ?)  wyomingenaia  n.  8. 

Meek.     (1873.) 

Sixth  Ann.  Bep.  V.  S.  Geol.  and  Geogr.  Sur. Terr., 
p.  516.    Waah.,  1873.    F.  B.  Meek. 

Formation:  [Cretaceoua.] 

Location:  Black  bntto  station.  Union  Paciflc  rail- 
road, Wyo. 

(potodoma)  vetema  n.  s.  M.  Sl  H. 

(1861.) 

Pzoc.  Acad.  Nat  Set.,  PhtU.,  Cor  1861,  pp.  44i,  4i6. 

Phila.,  1802.    Meek  A  Harden. 
Formation:  Cretaceoua. 
Location:  Head  Wind  rlTer,  Nebr. 

Melanopaia  (Lamarck)  White.    (1882. ) 

Proc  U.  S.  Nat  Mua..  toL  6,  p.  96.  Wa»h. ,  1883. 
a  A.  White. 

amerlcana  n.  b.  White.    (1882.) 

Proc.  U.  S.  Nat  Mus..  toI.  5,  p.  06,  pi.  i,  igs.  9 
and  10.    Waah..  1883.    C.  A.  White. 

Formation:  Cretaceous. 

Location:  Valley  of  South  Platte  riTer,  nortii- 
eaatem  Colorado. 

amerlcana  White.    (1883. ) 

Third  Ann.  Bap.  U.  S.  Geol.  Sur.,  p.  85,  pL  23, 

figs.  21-23,    Wasb.,  1883.    C.  A.  White. 
Formation :  Cretaceona. 
Location:  Bast  of  the  Bocky  mountaini,  in  Q^o, 

Meleagrina  (Lam)  Oabb.    (1869.) 

Geol.  Sur.  Cal.  Paleont,  toI.  2,  p.  192.  Phila.. 
1869.    W.  M.  Gabb. 

amygdaloldea    n.    s.    Whiteaves. 

(1876.) 
Geol.  £fur.  Can.  Mea.  Fobs.,  toI.  1,  pt  1,  pp.  78,  79. 
pi.  10,  llg.  4.  Montreal,  1876.    J.  F.  WhiteaTe«. 
Formation :  Cretaceoua. 
liocatlon.  Queen  Charlotte  ialands. 

antiqna  n.  b.  Gabb.  (1869.) 

Geol.  Sur.   Gal.  Paleont,  toI.  2,  pp.  192,  198,  pi. 

31,  6g.  89.    Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaceoua. 
Location:  Departure  bay,  Kanaimo,  TancouTer 

Island. 
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MeleagrineUa  n.  g.  Whitfield.    (1885. ) 

Hong.  U.  8.  Geol.  Bar.,  toI.  9,  pp.  71,  72.  Wifth., 
1886.    B.  P.  Whitfield. 

aliropta  (Con.)  Whitfield.    (1885.) 

'   Kong.  U.  &  Geol.  Snr.,  toI.  9,  pp.  72,  73,  pi.  14, 
figs.  11-14.    Wash.,  1885.    B.  P.  Whitfield. 
Totmatlon:  Cretaceous. 
Location:  Freehold,  N.  J. 

Molina  (?)  m7tiloldes(?)  (Lam.  sp.) 
Whiteaves.    (1876.) 

OeoL  Bar.  Can.  Mes.  Fosa.,  toI.  1,  pi.  1,  pp.  80-82, 
fig.  8,  oHi,  p.  80.  Montreal,  1876.  J.  F.  Whit- 
eaTes. 

Formation:  Cretaceous. 

Location:  Queen  Charlotte  Isluids. 

— -^BkldegatonalB  n.  8.  Whiteaves. 

(1884.) 
Oeol.  and  Nat.  Hist.  Snr.  Can.,  Mes.  Fosa.,  toI.  1, 

pt.  8,  p.  239.    Montreal,  lit84.    J.  F.  WhlteaTes 
Formation:  Cretaceous. 
Location:  South  side  of  AlUford  bay,  in  Skide- 

gate  inlet. 

Membranipora  (Blaine)  G.  6l  H.  (1862.) 

Jam.  Acad.  Nat  Sci.,  Phila.,  toI.  8,  2d  ser.,  1862, 
1863,  p.  167.    Phila.,  1862, 1863.    GabbftHom. 

—  abortiva  n.  8.  G.  6c  H.    (1862.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  vol.  6, 2d  ser.,  1862, 
1863.  pp.  167, 168  [pi.  20J,  fig.  41.  Phila.,  1862, 
1863.    Gabb  ft  Horn. 

Formation:  Cretaceous. 

Location:  Timber  creek,  and  near  Mullica  Hill, 
N.J. 

perampla  n.  s.  G.  dt  H.     (1862.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  toI.  6,  2d  ser.,  1862, 
1863,  p.  168  [pU  20],  fig.  42.  Phila.,  1862, 1863 
Gabb  ft  Horn. 

Formation:  Cretaceous. 

Location:  Near  Mullica  hill,  N.  J. 

plebia  n.  s.  G.  6l  H.    (1862.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  toL  6,  2d  ser.,  1862, 
1863,  pp.  168, 169  [pi.  20],  fig.  43.  Phila.,  1862, 
1863.    Gabb  ft  Horn. 

Formation:  Cretaceous. 

Location:  Near  Mullica  hill,  N.  J. 

1  White.    (1879.) 

KleTenth  Ann.  Bop.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  216.    Wash.,  1879.    a  A.  Whiter 
Formation:  Cretaceous. 
Location:  Point  of  Rocks  station,  Wyo. 

1  White.     (1879.) 

BleTenth  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sor. 

Terr.,  p.  217.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Point  of  Rocks  station,  Wyo. 

1  White.     (1879.) 

Xleventh  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Snr. 

Terr.,  p,  242.    Wash.,  1879.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Bear  rlTer  valley,  W^o. 


Menetaa  (subgen.  H.  6l  A.  Ad.)  Meek. 
(1876.) 

Bep.  U.  &  Geol.  Bur.  Terr.»  toL  9,  p.  636.  Wash., 
1876.    F.  B.Meek. 

Meretrlz  (Lam.)  Conrad.    (1858.) 

Jour.  Acad.  Nat  ScL,  Phila.,  toI.  8,  2d  ser.,  1856- 
1868,  p.  326.    Phila.,  1865-1868.    T.  A.  Conrad. 

arata  n.  8.  Gabb.    (1864.) 

Geol.  Sur.  Qal.  Paleont,  toI.  1,  p.  166,  pU  90,  fig. 

250.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Cottonwood    creek,    Shasta    county; 

Siskiyou  mountains;  Orestimba  canyon,  Stanis* 

laus  county,  Oal. 

calif orniana  n.  s.  Conrad.  (1855.) 

Bep.  Expl.  and  Sur.  P.  B.  B.  Miss.  RiTer  to 
Pacific  ocean,  App.  Prelim.  GeoL  Bep.  of  W. 
P.  Blake,  Pal.,  p.  9.  Wash.,  186&.  T.  A.  Obn- 
rad. 

Formation:  Tertiary  [Cretaceous]. 

Location:  Oafiada  de  las  Uvaa. 

oalifomiana  Conrad.    (1856.) 

Rep.  Sxpl.  and  Snr.  P.  B.  B.  Mias.  BlTvr  to 
Pacific  ocean,  toI.  6.  App.  p.  820,  pL  9^  tig.  i. 
Wash.,  1866.    T.  A.  Conrad. 

Formation:  Tertiary  [Cretaceous]. 

Location:  Gafiada  de  las  Uraa. 

califomioa  (Con.)  Gabb.    (1864.) 

Geol.  Sur.  CaL  Paleont,  toL  1,  pp.  166^  167. 

Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 

fragiliB  n.  s.  Gabb.    (1869.) 

Gool.  Sur.  Cal.  Paleont.,  toI.  2,  pw  186,  pL  80^  fig. 

77.  Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Martines,  CaU 

homii  n.  s.  Gabb.    (1864.) 

Geol.  Snr.  Gal.  Paleont,  toI.  1,  p.  164,  pL  23^  fig. 

144.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Near  Fort  Tejon,  OaU 

homU  Gabb.    ( 1869. ) 

Geol.  Sur.  Cal.  Paleont.,  toI.  2,  p.  186,  pL  80^  ftg. 

78.  Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaceous. 

lena  n.  s.  Gabb.    (1864.) 

GeoL  Sur.  CaL  Paleont.,  vol.  1,  p.  16^  pL  23^  fig. 

143.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Chico  creek,  Butto  county,  OaL 

— -~  longa  n.  8.  Gabb.    (1864.)  ^ 

GeoL  Sur.  OaL  Paleont,  roL  1,  p.  160^  pL  23,  fig. 

147.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Texas  fiat.  Placer  county,  CaU 

nitida  n.  s.  Gabb.    (1864.> 

Geol.  Sur.  Oal.  Paleont,  toL  1,  p.  165,  pL  23,  figa. 

145, 146.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Near  Martinez;  shores  of  the  Sttaiti  of 

Oarquines;  Orestimba  canyon;  Ohico  and  Oow 

creeks,  Cal. 
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Merotxix — Continued. 

ovalia  n.  8.  Gabb.    (1864.) 

G«ol.  Sot.  GaL  Pftleont.,  toI.  1,  p.  160,  pi.  3(^  fig. 

251.    PhiUL,  18M.    W.  M.  Gabb. 
Fannation:  Cretaceous. 
LcNaition:  Near  Fort  T^on,  Gal. 

—  tippana  n.  b.  Conrad.    (1858.) 

Jonr.  Acad.  Nat.  Set.,  Phila.,  vol.  3,  2d  ser.,  1855- 
1868,  p.  326,  pi.  34,  fig.  18.  Phila.,  1856-1858. 
T.  A.  Conrad. 

FormatioD:  Crctacaoofl. 

Location:  Owl  croek,  three  milee  north  of  the 
town  of  Bipley,  Miss. 

—  nvaaana  n.  s.  Conrad.    (1855.) 

Xapi  Kzpl.  and  Sur.  P.  B.  B.  Mi«B.  River  to 
Padfie  ocean,  App.  Prelim.  OeoL  Bep.  of  W. 
P.  Blake,  Pal.,  p.  9.  Waah.,  1855.  T.  A.  Con- 
mL 

Formatiou:  Tertiary  [Cretaceonfl]. 

Location:  Cafiada  de  las  Uvas. 

^—  mrasana  Conrad.    ( 1856. ) 

Sep.  Ezpl.  and  Sur.  P.  B.  B.  Miss.  Biver  to 
Pacific  ocean,  toI.  6,  App.  p.  320,  pi.  2,  fig.  3. 
Wash.,  1866.    T.  A.  Conrad. 

Formation:  Tertiary  [Cretaceous]. 

Location:  CaBada  de  las  Uvas. 

— nvasana  (Can.)  Gabb.    (1864.) 

Qeol.  Sur.  Gal.  Paleont.,  toI.  1,  pp.  163,  Ifii,  pi.  30, 

fig.  248.    Phila.,  1864.    W.  M.  Gabb. 
Formation :  Cretaceons. 
Location:  Near  Fort  Tt^on;  near  Martinez,  Cal. 

• —  nvasana  (Conrad)  White.    ( 1889. ) 

Boll.  U.  S.  Geol.  Snr..  No.  61,  p.  42.    Wash.,  1889. 

a  A.  White. 
Fonnation:  Cretaceous. 
Location:  Sncia  and  Sheep  Jack  Islands. 

HesaUa  (Gray )  Meek.    (1876. ) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  toI.  9,  pp.  832,  338. 
Wash*.  1876.    F.B.Meek. 

-—  ?  kanaaaenaia  Meek.   (1876.) 

Bspw  U.  &  Geol.  Sur.  Terr.,  vol.  9,  pp.  833,  834, 

^  2,  figs.  7a,  6.    Wash.,  1876.    F.  B.  Meek. 
Voimatton:  Cretaceous. 
Location:  TwelTs  miles  south  west  of  8alina,Kans. 

—  ol>aata  n.  b.  White.    (1889.) 

BaU.  U.  a  Geol.  Snr.,  No.  51,  p.  20,  pi.  4,  fig.  607. 

Wash.,  1889.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Near  Pence's  ranch,  Butte  county,  Cal. 

Hesorhytia  (n.  subgen.)  Meek.  (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  356,  Wash., 
1876.    F.  B.  Meek. 

— ^(subgen.)  T  Meek.     (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  toI.  9,  p.  364.  Wash., 
1876.    F.  B.  Meek. 

Vetacyprla  forbesU   (Jones)   White. 
(1886.) 

Boll.  U.  8.  Geol.  Sur.,  No.  29,  pp.  23, 24,  pi.  4,  flgs. 

2^24.    Wash.,  1886.    C.  A.  White. 
Fonnation:  Jaraasic. 
Location:  Canyon  city,  Colo. 


Metaoypxla— Continued. 

forbeaii  (Jones)  White.    (1886. ) 

Bull.  U.  8.  Geol.  Sur.,  No.  29,  p.  21  pi.  4,  figi.  26, 

26.    Wash.,  1886.    C.   A.  Whita. 
Formation:  Jurasdc. 
Location:  Canyon  city,  Colo. 

1  (Jones)  White.    (1886.) 

Bull.  U.  S.  Geol.  Snr.  No.  29,  p.  24.    Wash.»  1886. 

C.  A.  White. 
Fonnation:  Jurassio. 
Location:  Canyon  city,  Colo. 

Metaptera  (subgen.  Kaf.)  Meek.  (1876.) 

Bep.  U.  8.   Geol.    Sur.    Terr.,   vol.    9,    p.   615. 
Wash..  1876.    F.B.Meek. 

Metia  (snbgen.  H.    Sl  A.  Ad.)    Meek. 
(1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  toL  9,  p.  194.   Wash., 
1876.    F.B.Meek. 

Micrabaoia  (Edwards  dt  Haine)  Meek. 
(1876.) 

Bep.  U.S.  Geol.  Snr.  Terr.,  toL  9,  p.  1.    Wash., 
1876.    F.  B.  Meek. 

amexicana  (M.  <&  H.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  toI.  9,  pp.  1, 2,  pi.  28. 

figs.  la-d.    Wash.,  1876.    F.  &  Meek. 
Formation:  Cretaceous. 
Location:  Moreau  rlTer. 

Mioropyrgua  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  p.  574.    Wash., 
1876.    F.  B.  Meek. 

minutiilua  (M.  &  H.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Snr.  Terr.,  vol.  9,  p.  675,  pi.  43,  flgL 

18a,  6.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Probably  Eocene.    [Cretaceous.] 
Location:  Three  miles  below  Fort  Union,  Dak. 

mlnntnlua  (M.  &^ H.)  White.  (1888.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 
Terr.,  pt.  1,  p.  98.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 

Location:  Near  Fort  Union,  on  ^e  Upper  Mis- 
souri river. 

mlnntnlua  (M.  &,  H. )  White.    (1883. ) 

Third  Ann.  Bep.  U.  8.  Geol.  Sur.,  p.  59,  pL  26, 

flg.  20.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Fort  Union  beds. 

Microatizla  n.  g.  Meek.    (1876.) 

Bep.  U.S. Geol.  Sur.  Terr.,  toI.  9,  p. 4.    Wash., 
1876.    F.  B.  Meek. 

mlllepunctata  n.  s  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Bar.  Terr.,  toI.  9,  p. 4,  pi, 28,  figs. 

2a-«.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Moreau  river,  Nebr. 

Miliola  ?  buraa  Ehrenberg.     (1854.) 
Mlkrogeologie,  Taf.  32,  flg.  1.    Leipzig,  1854.    Q 

G.  Ehrenberg 
Formation:  Cretaceous. 
Location:  Missouri  region. 
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BCiliolar— Continued. 

lasirii  Ehrenberg     (1854.) 

Mikrogoologie,  Taf.  38,  flg.  So.     Leiprig,  1854. 

G.  G.  Ehranberg. 
Formation:  CretacoooB. 
Location:  MiaslBsippi  region. 

stxlata  Ehrenberg.    (1854.) 

Mikrogoologie,  Taf.  32,  fig.  1.    Lolpdg,  18M.    a 

O.  Ehrenberg. 
Formation:  Gretacoons. 
Location:  MlfldMippl  region. 

Mllthea  (subgen.  H.  dt  A.  Ad.)  Meek. 

(1876.) 
Bep.  U.  8.  Oeol.  Bar.  Terr..  toL  9,  p.  131.    Waab., 
1876.    F.  B.  Meek. 

Mltra  [Lam.]  Conrad.    (1850.) 

Jonr.  Acad.  Nat.  Sd.,  Phlla.,  toI.  S,  2d  aer.,186a- 
1854,  p.  39.    Pbila.,  1860-1854.    T.  A.  GonnuL 

oretacea  n.  s.  Gabb.    (1864.) 

Geol.  Snr.  Gal.  Paleont.,  yoI.  2,  p.  103,  pi.  28,  fig. 

215.    Fblla.,  1864.    V.  M.  Gabb. 
Formation:  Gretaceooa 
XiOcation:  Martinez,  Cal. 

cretacea  Gabb.    (1869.) 

Geol.  Snr.  Cal.  Paleont.,  toL  2,  p.  168.     Fblla., 

1869.    W.M.Gabb. 
Formation:  Gretaceona. 

georgiana  n.  b.  Conrad.    (1850.) 

Jour.  Acad.  Nat.  Sol.,  Fblla.,  toI.  2,  2d  eer.,  1860- 
1854,  p.  39,  pL  1,  fig.  4.  Phlla.,  1850-1851  T. 
A.  Conrad. 

Formation:  Bocene[Gretaceoae?]. 

liocation:  Georgia. 

Modiola  (Lam.)  Gabb.    (1860.) 

Jonr.  Acad.  Nat.  Sci.,  Phlla.,  toI.  4,  2d  eer.,  1858- 
1860,  p.  396.    Phila.,  1858-1860.    W.  M.  Oabb. 

attenuata  (M.   d&  H.)  Whiteaves. 

(1885.) 

Geol.  and  Nat.  Hlit.  Snr.  Can.,  Cont.  Can.  Pale- 
ont., vol.  1,  pt.  1,  p.  36.  Montreal,  1886.  J.  F. 
WhiteaTee. 

Formation:  Cretaceous. 

Location:  St.  Mary  river,  near  Its  oonfluenoe  with 
the  Belly  rlTer;  three  miles  north  of  Boss  coulee, 
near  Inrine  station,  Canada. 

^—  burlingtonenais n.  s.  Whitfield. 
(1885.) 

Mong.  U.  8.  Geol.  Sur.,  vol.  9,  pp.  65,  66,  pi.  17, 

ftg8.8,9.    Wash.,  1685.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Burlington  county,  N.  J. 

— conoentrico-ooBtellatan.  s.  Roemer. 

(1849.) 

Tex.,  p.  403.    Bonn,  1849.    F.  Boemar. 

Formation:  Cretaceouii. 

Location :  Fredericksburg  and  San  Saba  river,  Tex. 

concentrlco-co stellata  Roemer. 

(1852.) 
Krelde  von  Tex.,  p.  54,  Tat  7,  figi.  10,  »-c.    Bonn, 

1862.    F.  Boeuier. 
Formation:  Cretaceous. 
Location :  Fredericksburg  and  Ban  Saba  valley,  Tex. 


Modiola — Continned. 

oyllndrioa  n.  s.  Gabb.    (1864 

Oeol.  Snr.  Oal.  Paleont.,  voL  1,  p.  185,  p 

167.    Phila.,  1864.    W.M.Gabb. 
Formation:  Cretaceous. 
Location:  Pence's  ranch,  Butte  oonn^; 
springs;  Martinea,  GaL 

formoaa  (M.  &  H.)  White 

(1878.) 
Geol.  Sur.  Can.,  Bep.  Prog,  for  1876, 187 

Montreal,  1878.    J.  F.  Whlteavea. 
Formation:  Jnrudc. 
Location:  Sigutlat  lake,  British  Columbi 

formosa  (M.  <fe  H.)  White 

(1878.) 

Canadian  Naturalist,  vol.  8,  n.  ser..  No. 

Montreal,  1878.    J.  F  Whlteavea. 
Formation:  Jurassic. 
Location:  Sigutlat  lake. 

granulata-canoellata  n.  8.  B 

(1852.) 

Krelde  von  Tex.,  pp.  54,  55,  Taf.  7,  fl| 

Bonn,  1852.    F.  Boemer. 
Formation:  Cretaceous. 
Location:  Bavlne,  three  miles  from  Nai 

fels,  on  road  to  Seguin,  Tex. 

jnliae  n.  8.  Lea.    (1861.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1861, 

Phila.,  1862.    Isaac  Lea. 
Formation:  Cretaceous. 
LocaUon:  Haddonfleld,  N.  J. 

juUa  (Lea)  Whitfield.    (1885. 

Mong.  U.  8.  Oeol.  Snr.,  vol.  9,  pp.  64,  ft 
figs.  6,  7.    Wash.,  1886.    B.  P.  Whitfis 
Formation:  Cretaceous. 
Location:  Haddonfleld,  N.  J. 

johnsoni  n.  •.  Whitfield.    (1( 

Mong.  U.  8.  Geol.  Snr.,  voL  9,  p.  207,  pL 

8»  9.    Wash.,  1885.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Farmingdale,  N.  J. 

major  n.  a.  Gabb.    (1869.) 

Geol.  Snr.  Oal.  Paleont,  vol.  2,  pp.  191,1 
fig.  88.    Pliila.,  1869.    W.M.Gabb. 

Formation:  Cretaceous. 

Location.  East  of  KnoxvUle,  Lake 
Morgan  valley,  suuth  of  Clear  lake,  as 
Hulpbnr  springs,  east  of  Clear  lake 
county,  Cal. 

omata  n.  s.  Gabb.    (1864.) 

OeoL  Sur.  Cal.  Paleont.,  vol.  1,  pp.  184,  Ij 

fig.  166.    Phila.,  18G4.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Martinez  and  Marah's,  Oal. 

omata  (Gabb)  Whiteaves.    ( 

Geol.  Sur.  Can.  Mea  Fobs.,  vol.  1,  pt. ! 

Montreal,  1879.    J.  F.  ¥rhiteaves. 
Formation:  Cretaceous. 
Location:  Northwest  side  of  Hornby  islai 

islands. 
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Modiola— Oontinved. 

-^—  o^atan.  8.  Gabb.    (1800.) 

Jour.  Acad.  NU.  Set,  Phlla.,  toL  i,  2d.  mr.,  186ft- 
1860,  p.  396,  pL  68,  lie.  81.  PhU*.,  1898-1890, 
W.  M.  Gabb. 

Formation:  GretacaoiiB. 

Location:  Timber  creek,  N.  J. 

ovata  (Gabb)  Whitfield.    (1885.) 

Mong.  U.  a  Geol.  Sur.,  toL  9,  p.  197,  pL  26,  figi. 

18k  14-    Wash.,  1885.    B.  P.  Whitfield. 
Formation:  Cretaceooa 
Location:  Timber  creek.  N.  J. 

pedemalia  n.  b.  Eoemer.    (1849.) 

Tex.,  p.  403,  Bonn,  1849.    F.  Boemer. 

Formation:  Cretaceoua 

Location:  Fredericksburg  and  San  Saba  river,  Tex. 

pedemalia  Boemer.    (1852.) 

Kreide  Ton  Tex.,  pp.  63,  64,  Taf.  7,  flga.  llo,  6^ 

Bonn,  1862.    F.  Boemer. 
Fonnation:  Cretaceona. 
Location:   Frederickabnrg  and  San  Saba  TaJley, 

Tex. 

Dortenuia  (M.  &.  H.)   Whiteaves. 

(1878.) 
Oan.Nat.,  yoL  8,  n.  wr.,  No.  7,  pp.  408,  404. 

Kontreal,  1878.    J.  F.  WhiteaTes. 
Fonnation:  Jnraaalc 
Location:  Iltaayonco  rirer  and  Signtlat  lake. 

pertenuia  (M.  &  H.)  Whiteaves. 
(1878.) 

Geol.  Snr.  Can.,  Bep.  Prog,  for  1876-1877,  p.  168. 

Montreal,  1878.    J.  F.  WhiteaTes. 
Formation:  Jnraasic. 
Location:  Ilta^ouco  rirer,  SIgntlat  lake,  Britiah 

Oolnmbia. 

safibrdi  n.  s.  Gabb.    (1860.) 

Jonr.  Acad.  Nat.  Sci.,  Phila.,  yoI.  4,  2d  ser.,1868- 
1860,  pp.  396, 896,  pi.  68,  fig.  30.  Phila.,  1868- 
1860.    W.  M.  Gabb. 

Formation:  Cretaceoos. 

Location:  Hardeman  county,  Tenn. 

—  siakiyotienaia  n.  8.  Gabb.    (1864.) 

GeoL  Sur.  Gal.  Paleoot,  toL  1,  p.  184,  pi.  80,  fig. 

280.    Phila.,  1864.    W.  V.  Gabb. 
Formation:  Cretaceous. 
Location:  Siskiyou  mountains.  Gal.  and  Oreg.; 

JacksonTille,  Greg. 

sabimbxioata  (Meek)    Wbiteayes. 

(1884.) 
GmL  and  Nat.  Hist.  Sur.  Can.  Mes.  Foss.,  rol.  1, 
pt  3,  p.  237.    Montreal,  1884.    J.  F.  WhiteaTea. 
Fonnation:  Cretaceous. 
Location:  East  end  of  Maud  island. 

-— tenniaoulpta  n.  s.Wbiteayes    (1889.) 

Geol.  and  Nat.  Hist.  Sur. Can., Cent.  Can.  Paleunt., 

vol.  1,  pt.  2,  pp.  188, 189,  pi.  26,  flgs.  2, 2a.     Mont- 

nal,  1889.    J.  F.  WhiteaTes. 
Formation:  Cretaceous. 
Location:  Swan  riTer,  township 37,  range  26 west; 

Boiling   rlTor,    township  35,  range  26  west, 

Manitoba. 


Modiola — Continued. 

(Brackydontea)  diohotoma  n.  •. 

Wbiteaves.     (1885.) 

Geol.  and  Nat.  Hist.  Sur.  Can.,  Gont  Gan.  Pale- 
ont,  Tol.  1,  pt.  1,  p.  37,  pL  4,  flga.  8,  So.  Wont- 
real,  1886.    J.  F.  WhiteaTea. 

Fonnation:  Cretaceous. 

Location:  St.  Mary  riTer  near  its  confluence  with 
the  Belly  riTer,  Canada. 

(Braohydontea)  mnltillnigera  n.  s. 

Meek.    (1873.) 

Sixth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur.  Tarr., 

pp.  492,493.    Wash.,  1873.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Near  CoaWiUe,  Utah. 

(Lithodomua  ?  )  infiata  n.  a.  Wbit- 

field.    (1885.) 

Mong.  U.  S.  Geol.  Sur.,  toI.  9,  pp.  197,  198,  pi.  26, 

flgs.  1,2.    Wash.,  1886.    B.  P.  Whitfleld. 
Formation:  Cretaceous. 
Location:  Mr.  Ware's  pita,  near  MulUca  hUl,  N.  J. 

(Mytilua)  dufreynoyl  (d'Orb. )  Eioh- 

¥Fald.    (1871.) 
Geog.  Paleont  Bamerk.  Halb.  Mang.  Aleutiaohen 
.  Inseln,  p.  128.    St  Petersburg,  1871.    B.  Eich- 
wald. 
Formation:  Cretaceous. 
Location:  Kadiak  and  Unga  islands^  Alaska. 

(Pema)  formpaa  n.   8.  M.  4b  H. 

(1861.) 
Pruc.  Acad.  Nat.  ScL,  Phlla.,  for  1861,  p.  489. 

Phila.,  1862.    Meek  A  Hayden. 
Formation:  Jurassic. 
Location:  Big  Horn  mountains,  Nebr. 

sp.  undet.  Uoemer.    (1849.) 

Tex.,  p.  403,  Bonn,  1849.    F.  Boemer. 

Fonnation:  Cretaceous. 

Location:  Waterfall  near  New  Braunfe^  Tex. 

sp.  nndet.  Roemer.    (1852.) 

Kreide  Ton  Tex.,  p.  64,  Bonn,  1862.    F.  Boemar. 
Formation:  Cretaceous. 

Location:  Waterfall  of  the  Guadalupe  below  Naw 
Braunfels.  Tex. 

(sp.  undet.)  Whiteaves.    (1876.) 

Geol.  Sur.  Can.  Mes.  Foss.,  toL  1,  pt.  1,  pp.  78, 

74.    Mtntreal,  1876.    J.  F.  WhiteaTea. 
Formation :  Cretaceoua 
Location  :  Queen  Charlotte  Islands. 

(sp.  undet.)  Hill.    (1888.) 

Ann.  Bep.  Geol.  Sur.  Ark.,  for  1888,  Tol.2,p.  183, 
pi.  2,  flgs.  18,  18a,  19,  19a.  Little  Bock,  1888. 
B.  T.  Hill. 

Formation  :  Cretaceous. 

Location:  Arkansas. 

Modiolaria   (subgen.  Beok)    Meek. 

(1876.) 
Bep.  U.  S.  Geol.  Sur.  Terr.,  toI.  9, p.  76.    Wash., 
1876.    F.  B.  Meek. 

Modiomorpha  ?  (H.  Sl  W.)  Meek. 

(1877.) 
Bep.  Geol.  Expl.  Fortieth  Parallel,  Tol.  4,ptl,p. 
103.    Wash.,  1877.    F.  B.  Meek. 
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Modiomoxpha— Continued. 
^—  ?  lata  n.  8.  Meek.    (1877.) 

Sep.  G«oL  XzpL  rortlath  Pumltol,  toL  4^  pt  1. 

pp.  108, 104,  pi.  10,  fig.  2.    WAih.,  1S77.    F.  B. 

Meek. 
ToriDAtion:  Trlaarfe. 
Location  :   North  fork  of  Baena  Yitta  canyon, 

West  Hamboldt  range. 

?  ovata  n.  8.  Meek.    (1877.) 

Bep.  Oeol.  BxpL  Fortieth  Parallel, toI.  4,pt.l,p. 

108,  pi.  10,  flgi.  1,  Ifl.     Wadi.,  1877.     F.  B. 

Meek. 
Formation:  Triaado. 
Location :   North  fork  of  Bnena  Ylata  canyon, 

Weet  Hamboldt  range. 

Moera  (8abgen.  H.  Sl  A.  Ad.)  Meek. 

(1876.) 
Bep.  U.  8.  Oeol.  8nr.  Terr.,Tol.O,  p.  193.   Waah., 
Ig76.    F.  B.  Meek. 

Molopophoms  n .  snbgen .  Qabb.    ( 1869. ) 

GeoL  Sur.  Oal.  Paleont,  toI.  S,  pp.  166,  167. 
Phila.,  1809.    W.  M.  Gabb. 

Bffonopleora  (Matheson)  White.    (1884. ) 

Boll.  U.  8.  Geol.  Sar.  No.  4,  p.  8.  Wash.,  1884. 
a  A.  White. 

plngfuiscula  n.  s.  White.    (1884.) 

Ball.  U.  a  Oeol.  Snr.  No.  4,  pp.  8, 9,  pi.  6.    Wish., 

1884.    0.  A.  White. 
Formation :  Cretaceous. 
Location  :  Vicinity  of  Austin,  Tex. 

—  pinguiaonla  (White)    Roemer. 
(1888.) 

Paleont.  Abhandl.,  Vierter  Band,  Heft  4,  pp.  11, 
12,  Taf.  Ill  [xxxnx],  ttga.  2a-8a  BerUn,  1888. 
F.  Boemer. 

Formation :  Cretaceous. 

Location :  Two  miles  abore  the  month  of  Bartons 
creek,  near  Austin,  Tex. 

— -  marclda  n.  s.  White.    (1884.) 

BnlL  U.  8.  Oeol.  8ar.,  No.  4,  p.  8,  pis.  8  and  4, 

Wash.,  1884.    G.  A.  White. 
Formation :  Cretaceous. 
Location  :  Vicinity  of  Austin.  Tex. 

marolda  (White)  Roemer.    (1888.) 

Ffekleont.  Abhandl.,  Vierter  Band,  Heft  4,  pp.  10, 
11,  Taf.  UI  [xxxm],  ttgs.  la^ld.  Berlin,  1888. 
F.  Boemer. 

Formation:  Cretaceous. 

Location :  Two  miles  aboTe  the  mouth  of  Bartons 
creek,  near  Austin,  Tex. 

— -»  aubtriqaetra  n.  8.  Roemer.     (1852.) 

Kreide  ron  Tex.,  p.  81,  Taf.  6,  figs.  5a,  h,    Bonn, 

1862.    F.  Boemer. 
Formation :  Cretaceous. 
Location :  San  Saba  ralley  and  upper  oourae  of 

Pedemales  river,  Tex. 

—  texana  n.  s.  Roemer.    (1852.) 

Kreide  von  Tex.,  p.  81,  Taf.  5,  figs.  3a,  6.    Bonn, 

1852.    F.  Boemer. 
Formation  :  Cretaceous. 
Location :  Waco  camp,  on  the  Guadalupe  abore 

New  Braunfels,  Tex. 


Monotia  (Biown)  Gabb.    (1864.) 
OmL  8ar.  QU.  Ftfeont,  toI.  1,  p.  81. 
1864.    W.M.Oabl». 

— —  olrcnlazla  n.  8.  Gabb.    (1869 

Am.  Jour.  Oonch.,  toI.  5,  Fhila.,  1869, 
16, 18^  pL  7,  figSL  14, 14a,  Fhila.,  1870 
Gabb. 

Formation :  Triaasie. 

Location :  New  pass,  near  Aostin  [Ner. 

orralia  n.  b.  Whiteave8.    (1« 

Geol.  and  Nat  Hist.  Sur.  Cto.,  Oont  ( 
out.,  Tol.  1,  pt  2,  pp.  132,  133,  pL 
Montreal,  1889.    J.  F.  WhiteaTes. 
Formation :  Triassic. 
Location :  Liarl  rlrer,  about  twenty-: 
below  Deyirs  Portage,  Canada. 

aalinarla  n.  b.  FUcher.    (187 

Comptes  Bend.,  1872,  toL  lxy,  p.  178 

1872.    P.Fischer. 
Formation:  Triaasio. 
Location :  Alaska. 

— •  aalinaila  (Brown)  Fi8cher. 

Voyages  4  la  Cdte  Nord-ouest  de  I'Am^i 
83,  84^  pi.  .<i,  fig.  2,  par  Alph  L.  Plnar 
1875.    P.  Fischer. 

Formation:  Triassic 

Location:  Alaska. 

aeptentrlonalia  n.  8.  H  a  a  ^ 

(1856.) 
Jour.  Boy.  Dublin  800.,  roL  1,  No.  4^  ] 
9,  figs.  6,  7.    Dublin,  1868.    8.  Haugb 
Formation:  Jnraasic. 
Location:  Point  Wilkie,  Prince  Patrick* 

aubdrculaxia  n.  8.  Gabb. 

Gtool.  Sur.  Oal.  Paleont.,  toI.  1,  p.  31,  | 
89,  29a.    Phila.,  1864.    W.  M.  Gabb. 

Formation:  Triassic. 

Location:  Gilford's  ranch,  Plumas  con: 
Star  district,  Humboldt  county,  Ner. 

^—  aaboircularia  (Gabb)  Whit 
(1877.) 
Geol.  Sur.  Can.,  Bep.  Prog,  for  1876,  1 
IL,  p.  97.    Montreal,  1877.    J.F.Whi 
Formation:  Triassic 
Location:  A  few  miles  above  Foasll  poi 
rlrer. 

—  aubclrotdaxia  (Gabb)  Whi  t< 
(1887.) 

Geol.  and  Nat.  Hist  Sur.  Can.,  toI.  8,  n.  i 
App.  I,  p.  108,  B.    Montreal,  1887.    J. 
eaves. 

Formation :  Triassic. 

Location:  A  few  miles  above  Fossil  poin 
Peace  river,  lat.56°  W  long.  122°  1( 
ridge,  Upper  Pine  river,  lat.  66^  30^  lo 
south  side  of  Houston  Stewart  channt 
Charlotte  islands,  nearly  opposite  Bosi 
Section  cove,  north  end  ofBamby  islam 
south  side  of  Skidegate  channel,  Q.  0.  ] 
and  a  half  west  of  Log  point 
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Monotta — Contin  ued. 

aabciroulaiia  (Qabb)  Whiteayes. 

(1889.) 

0«ol.  And  Kat  Hist  8nr.  Oui.,  Ck>Dt  Oan.  Ftdeont., 
Tol.  1,  pt.  8,  pp.  131,  132,  pi.  17,  tgt.  3,  So. 
Montreal,  1889.    J.  F.  Whlteaves. 

Formation:  Triaorio. 

Location:  A  few  miles  aboTS  Fossil  point  on  the 
Peace  rlTer,  In  lat  54°  1(K  and  long.  122°  W ; 
Fossil  ridge.  Upper  Pine  rirer,  in  lat  66°  SO' and 
long.  120°;  Whipsaw  creek,  headwaters  of  the 
Similkameen;  south  side  of  Skidegate  channel, 
Q.  C.  I.,  a  mile  and  a  half  west  of  Long  point, 


UontiTaltia  attantioa  (Mort.  Bp.)  Lons- 
dale.    (1844.) 

Qoirt  Joor.  Geol.  Soc,  London,  toI.  1,  pp.  85-^7, 
figs.  a,&,  pw  66.  London,  1846.  William  Lons- 
dsle. 

Formation:  Cretaceons. 

Location:  Timber  creek,  N.  J. 

Morea  n.  g.  Conrad.    (1860.) 

Jonr.  Acad.  Nat.  8ci.,  Phila.,  toL  4, 2d  ser.,  1868- 
1860,  p.  290.    PhUa.,  1858-1860.    T.  A.  Conrad. 

(snbgen.  Con.)  Gabb.    (1860.) 

Jonr.  Acad.  Nat.  8ci.,  Phila.,  toI.  4, 2d  ser.,  1868- 
1860,  p.  301.    Phila.,  1868-1860.    W.  M.  Gabb. 

—  oanoellaria  n.  b.  Conrad.    (1860.) 

Joor.  Acad.  Nat.  8cL,  Phila.,  toI.  4,  2d  ser.,  1868- 
UaO,  p.  290,  pL  46,  fig.  30.  Phila.,  1868-1860. 
T.  A.  Conrad. 

Formation:  Cretaceons. 

Watton:  Snfknla,   Ala.,   and   Tippah  county, 

Horio  (Montf.)  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  1,  p.  104.  Fhila., 
1864.    W.  M.  Gabbu 

"-—  (Sconala)  tnberotilatas  n.  s.  Gabb. 

(1864.) 
Oeol.  Sur.  Cal.  Paleont.,  toI.  1,  pp.  104, 106,  pi. 

1»,  fig.  67.    Phila.,  1864.    W.  M.  Gabb. 
formation:  Cretaceous. 
Location:  Bulls  Head  point,  Martinez;  Clayton, 

Contra  Costa  county;  near  San  Diego,  Cal. 

^dtonioeras  n.  g.  Meek.    (1876.) 

fiqi.  U.  8.  Oeol.  Sur.  Terr.,  rol.  9,  pp.  448,  449. 
Wssh.,  1876.    F.  a  Meek. 

'*— * ahoflhonenae  n.  a.  Meek.    (1876.) 

Bsp^  U.  8.  Geol.  Sur.  Terr.,  toI.  9,  pp.  449, 450, 
pL  t,  flgs.  3a,  0  and  6a,  6.  Wash.,  1876.  F.  B. 
Meek. 

Formation:  Cretaceous. 

Location:  Head  of  Wind  river  Talley,  Wyo. 

—  ?  vermilionenae  (M.  &  K,)  Meek. 

(1876.) 
Bcp.  U.  8.  Geol.  Sur.  Terr.,  toI.  9,  pp.  460-462, 

pi.  7,  flgs.  2a,  &.    Wssh.,  1876.    F.  B.  Meek, 
formation:  Cretaceons. 
Location:  Month  of  Yermilion  river,  Kebr. 


Multicreaia  (d'Orb.)  Gabb.    (1860.) 

Jour.  Acad.  Nat  Sd.,  Phila.,  roL  4,  2d  ser.,  1868- 
1860,  p.  401.    Phila.,  1868-1860.    W.  M.  Gabb. 

parvloella  n.  •.  G.  &  H.    (1860.) 

Proc.  Acad.  Nat.  8ci.,  Phila.,  for  I860,  p.  867. 

Phila.,  1861.    Gabb  ft  Horn. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

MultioreaiB  parvloella  (G.  d&  H.)  Gabb. 
(1860.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  toI.  4,  2d  ^r..l868- 
I860,  p.  401,  pi.  69,  figs.  3^-38.  Phila.,  1868- 
1860.    W.  M.  Gabb. 

Formation:  Cretaceous. 

parvloella  G.  Sl  H.    (1862.) 

Jonr.  Acad.  Nat  Sci.,  Phila.,  vol.  6,  2d  ser.,  1868, 
1863,  p.  178  [pi.  21],  fig.  7a  Phila.,  1862, 1868. 
Gabb  ft  Horn. 

Formation:  Miocene  [Cretaceous]. 

Location:  Timber  cre^  and  near  MulUca  hill, 
N.J. 

Mya  (Linn.)  Eichwald.    (1871.) 

Geog.  Paleont  Bemerk.  Halb.  Mang.  Alentischen 
Inseln,  p.  124.  St  Petersburg,  1871.  S.  Eich- 
wald. 

crasaa  (Grew.)  Eichwald.    (1871.) 

Geog.  Paleont.  Bemerk.  Halb.  Mang.  Alentischen 
Inseln,  p.  124.  St  Petersburg,  1871.  B.  Eich- 
wald. 

Formation:  Cretaceous. 

Location:  Alaskan  peninsula  and  Unga  island. 

—  sp.  undet.  Morton.     (1830.) 

Am.  Jour.  Sci.,  1st  ser.,  vol.  17,  p.  285.    New 

HaTon,  1830.    S.  G.  Morton. 
Formation:  [Cretaceous.] 

Myaoites  (Schlot.)  Conrad.    (1857.) 

Froc.  Acad.  Nat.  Sci.,  Phila.,  for  1867,  p.  166. 
Fhila..  1868.    T.A.Conrad. 

depressaa  n.  b.  Meek.    (1864.) 

Geol.  Sur.  Cal.  Paleont,  toI.  1,  pp.  61,  62,  pi.  8, 

figs.  6,6a.    Phila.,  1864.    F.  B.  Meek. 
Formation:  Jurassic. 
Location:  Genesee  valley,  Plumas  county,  Cal. 

depresBUB  (Meek)  Gabb.    (1869.) 

Am.  Jour.  Conch.,  vol.  6,  Phila.,  1869, 1870,  p.  11. 

Phila.,  1870.  W.  M.  Gabb. 
Formation:  Jurassic. 
Location:  Volcano,  about  thirty  miles  southeast 

of  Walkers  lake.  Not. 

-«-  InconaploauB  n.  8.  Meek.    (1877.) 

Bep.  Geol.  Expl.  Fortieth   Parallel,  toI.  4,  pt  1, 
p.  137,  pi.  12,  fig.  10.  Wash.,  1877.    F.  B.  Meek. 
Formation:  Juraraic. 
Location:  Weber  canyon,  Wasatch  range,  Utah. 

—  nebraacenala  n.  s.  M.  &,  H.    (1860.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1860,  p.  182. 

Phila.,  1861.    Meek  ft  Hayden. 
Formation:  Jurassic. 
Location:  Southwest  bass  of  Black  hills,  Nebr. 
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nebraacensis  M.  Sl  H.    (1865.) 

Paleont.  Up.  Bfiaouri,  Smitbton.  Oont.  KaowL, 
Tol.  14,  No.  172,  pp.  100,  101,  pi.  4,  fig.  6.  Waah., 
1R65.    M eek  A  UAydon. 

Formatioa:  Jurassic. 

Location:  Southweat  baae  of  the  BUck  hilla. 

pennaylTaiiioaBn.  8.  Conrad.  (1857.) 

Proc  Acad.  Nat.  8cl.,  PhlU.,  for  1857,  p.  16«. 

Phlla.,  1858.    T.  A.  Conrad. 
Formation:  Black  ihale.    [TriaaaicT] 
Location:  PboenixTllla,  Penn. 

pertenuia  n.  8.  M.  Sl  H.    (1858.) 


Proc.   Acad.   Nat.  8ci.,  Phlla.,  for  1868,  p.  6L 

Phlla.,  1859.    Meek  A  Haydon. 
Formation:  Jnranic. 
Location:  Weat  bane  of  Black  hilla. 

—  aubcompreaaaa    (Meek)    White. 

(1883.) 
Twelfth  Ann.  Bep.  U.  8.  QaoL  and  Qeogr.  Sur. 

Terr.,  pt.  1.,  pp.  161,  162,  pk  88,  flga.  6«-«. 

Wash.,  1883.    a  A.  White. 
Formation:  Juraaala 
Location:    Near  lower   canyon  of   Tellowatona 

river,  Mont. 

—  aubellipticiia  M.  &^  H.    (1865.) 

Paleont.  Up.  Miieouri,  Smithaon.  Gont.  Knowl., 
Tol.  14,  No.  172,  p.  101,  pi.  4,  tgt.  %  o-c  Waah., 
1866.    Keek  Sc  Hay  den. 

Formation:  Juraaalo. 

Location:  Southweat  baae  of  the  Black  hilla. 

—  (Panopoea  ?)  humboldtenaia  n.  8. 
Gabb.    (1864.) 

Geol.  Sur.  Oal.  Palaomt,  Tol.  1,  p.  28,  pL  6,  fig. 

22.    Phila.,  1864.    W.  M.aabb. 
Formation:  Trlaasic. 
Location:  Buena  Yiata diatrict,  Humboldt  mining 

region,  Nev. 

—  (PleoromTa)  aaboompreaaa  Meek. 


(1877.) 
Bep.  GeoL  Bxpl.  Fortieth  Parallel,  toL  4,  pt  1, 
pp.  136, 137,  pi.  12,  flga.  6, 6a.    Waah.,  1877.  f  . 
B.  Meok. 
Formation:  Jnraaatc 
Locatiun:  Weber  canyon,  Waaatch  range,  Utah. 

(Pleoromya)  weberenaia  d  .  g.  Meek. 

(1877.) 
Bep.  Geol.  Expl.  Fortieth  Paiallel,  vol.  4^  pt.  1, 

pp.  127, 138,  pi.  12,  figa.  11,  llo.    Waah.,  1877. 

IT.  IS.  ueeK. 
Formation:  Juraario. 
Location:  Weber  canyon,  Waaatch  range,  Utah. 

Myalina  (DeKoninok)  Whitfield.  (1876.) 

Bep.  Bee.  Carroll,  Mont.,  to  Yellowatone  Nation- 
al Park,  p.  143.  Waah.,  1876.    B.  P.  Whitfield. 

?  (GerviUia)  perplana  n.  8.  Whit- 
field.   (1876.) 
Bep.  Bee.  Carroll,  Mont.,  to  Tellowstone  National 
Park,  p.  143,  pi.  1,  flg.8.    Waah.,  1876.    B.  P. 
Whitfield. 
Formation:  Juraaaic. 
Location:  Bridger  moontaina,  Mont. 


Myophoxia  (Brown)  Gabb.    (1864 

GeoL  Sur.  OaL  Palaont.,  toL  1,  p.  33. 
1864.    W.  M.Gabb. 

alta  n.  s.  Gabb.    (1864.) 

GeoL  Sur.  OaL  Paleont.,  toL  I,  p.  8 
fig.  33.    Phila.,  1864.    W. M.Gabb. 

Formation:  Triaaalc. 

Location:  Dun  glen,  Sierra  dlatriGti  B 
county,  NaT. 

ambUineata  n.  8.  White.    (11 

Bep.  Geogr.  and  Geol.  Expl.  and  Sur. 
one-hundredth  meridian,  yoI.  4,  pt.  1, 
167,  pi.  13,  figs.  6a,  b.  Waah.,  1876.    C.  i 

Formation:  Juraasic. 

Location:  Gamp  Cottonwood,  old  Mormi 
NeT. 

llneata  (Mungter  f )  Meek.     (: 

Bep.  Geol.  Expl.  Fortieth  Par&UoL,  vol. 

pp.  133,  134,  pL  12,  figa.  3,  So.    Waa 

F.  B.  Meok. 
Formation:  Juraaaic. 
Location:  Weber  canyon,  Waaatch  rangi 

Myrtea  (gubgen.  Turton)  Meek,    i 

Bap.  U.  8.  Gaol.  Sur.  Terr.,ToI.  9,  p.  130. 
1876.    F.  B.  Meek. 

Myaia  (Leach)  Conrad.    (1860.) 

Jour.  Acad.  Nat  8ci.,  Phila.,  toI.  4,  2d  ae 
1860,  p.  278.    Phila.,  186^1860.    T.  A. 

gibboaa  n.  8.  Gabb.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  toI.  4,  2d  aa 
180U,  p.  302,  pi.  48,  fig.  18  [171.  Phil 
1860.    W.  M.  Gabb. 

Formation:  Crotacooua 

Location:  Delaware  A Cheaapeake  canal,  i 

paiilia  n.  8.  Conrad.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  toL  4, 2d  aa 
1860,  p.  278.  pi.  46,  fig.  8.  Phila.,  Ifl 
T.  A.  Conrad. 

Formation:  Cretaceoua. 

Location:  Tippah  county. 


?  ppUta  n.  8.  Gabb.    (1864.) 

Geol.  Sur.  CaU  Paleont.,  toI.  1,  p.  178,  pi 

266.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Mar  tines;  Clayton,  Cal. 

Mytiloidea    (subgen.    BroDg.)    B4 
(1876.) 
Bep.  U.  8.  Geol.  Sur.  Terr.,  toL  9,  p.  39. 
1876.    F.  B.  Meek. 

MytUua  (Linn.)  Gabb.    (1864.) 

Geol.  Sur.  Oal.  Paleont.,  rol.  1,  p.  29. 
1864.    W.  M.  Gabb. 

(Linn,  typical.)  Meek.    (1876. 

Bep.  U.  &  GeoL  Sur.  Terr.,  toL  9,  p.  a& 
1876.    F.  B.  Meek. 

attennatna  n.  8.  M.  &  H.     (1( 

Proc.   Acad.  Nat.  Sci.,   Pbila.,  for  1866 

Phlla.,  1867.    Meek  A  Hayden. 
Formation:  Cretaceoua. 
Location:  Moraau  trading  poat,  Nabr. 
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ascia  n.  s.  Gabb.    (1864.) 

6«oL  Snr.  Oal.  Baloont,  toI.  1,  p.  183,  pi.  30,  fig. 

269.    Fhila.,  1864.    W.  M.  Gabb. 
Fomuttion:  Cretaceons. 
Location:  Fort  Ttyon,  Gal. 

oondecoratua  n.  s.  Conrad.    (1875.) 

Eep.  Geol.  Sur.,  N.  C,  vol.  1.     Raleigh,  1875. 

W.  0.  Kerr.    App.  A,  p.  fi,  pi.  1,  fig.  10.    T. 

A.  Conrad. 
Formation:  Cretacooiui. 
Location:  Snow  hill,  Greene  county,  N.  G. 

homfrayi  n.  b.  Gabb.    (1864.) 

(tool.  Snr.  Cat.  Paleont.,  vol.  l,p.  29,  pi.  6,  fig.  25. 

Phila.,  18d4.    W.  M.  Gabb. 
Fonaatlon:  Triaasic. 
Location:  Dnn  glen,  Seirra  dittrlet,  Hnmboldt 

coanty,  Not. 

—  haxneruB  n.  b.  Conrad.    (1855.) 

Hep.  Expl.and  Sur.  P.  R.  R.  Mininippl  RlTer  to 
Pacific  Ocean,  App.,  Prelim.  Geol.  Rep.  of  W. 
P.  Blake,  paL,  p.  10.  Wash.,  1855.  T.  A.  Con- 
nul. 

Formation:  Tertiary  [Cretaceoni]. 

Location:  Oafiada  de  las  Uvas. 

—  humeroa  Conrad.    (1856.^ 

Bep.  Kzpl.  and  8nr.  P.  R.  B.  Mlsslarippi  Hirer  to 
Pacific  Ocean,  rol.  5,  App.  p.  821,  pL  2»  fig.  10. 
Wash.,  1850.    T.  A.  Conrad. 

Foimation :  Tertiary  [Cretacaow]. 

Location:  Cafiada  de  las  Vras. 

—  hnmoraa  (Con.)  Gabb.    (1864.) 

GeoL  Sur.  Cal.  Paleont.,  ToL  1,  p.  184.    Phlla.* 

1864.    W.  M.Gabb. 
Fonnatlon:  Cretaceons. 

—  lanoeolatua  (J.    Sowerby)  Whit- 
eaves.    (1884.) 

GeoL  and  Nat.  Hist.  Bur.  Can.  MesL  rbaii.,  vol.  1, 
pt.  3,  pp.  236,  237,  pi.  31,  fig.  7,  7a.  Montreal, 
1884.    J.  F.  Whitearea. 

Formation:  Cretaceons. 

Location:  Shingle  bay,  Skidegate  inlet. 

—  meakii  n.  b.  E.  6l  S.    (1857.) 

Tnas.  Acad.  Sci.,  St.  Lonis,  rol.  1, 1858-1880^  p. 

40.     St.  Louis,  1866-1860.    Erans  A  Shumard. 
Formation:  Cretaceons. 
Location:  Morean  riTer. 

— -  mnltiatriatUB  n.  b.  Meek.    (1864.) 

QeoL  Bnr.  Cal.  Paleont.,  toL  1,  p.  49,  pi.  7,  figs. 

7,  7a.    Phila.,  1864.    F.  B.  Meek. 
Formation:  Jnrrasaic. 
Location:  Genesee  valley,  Plnmas  oonnty,  Cal. 

~— nasatna  n.  b.  Conrad.    (1875.) 

Bep.  Genl.  Bar.,  N.  C,  toI.  1.  Raleigh,  1875.  W. 
C.  Kerr.  App.  A,  p.  5,  pi.  1,  fig.  9.  T.  A.  Con- 
rad. 

Formation:  Cretaceons. 

Location:  Snow  hill,  Greene  connty,  K.  0. 

—  obllTliia  n.  8.  Whitfield.    (1885.) 
Hong.  U.  S.  Geol.  8nr.,  toI.  9,  p.  64,  pi.  I7,flg.  1. 

Wash.,  1885.    R.  P.  Whitfield. 
Formation:  Cretaceons. 
Location:  Pits  of  the  Rot.  G.  0.  Bchanck,  near 

Marlboro,  N.  J. 


Mytilas — Continued. 

panperoiilaa  n.  b.  Gabb.    (1864.) 

GeoL  Snr.  Cal.  Paleont.,  vol.  1,  p.  188,  pi.  26^  fig. 

165.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceons. 
Location:  West  of  Martinez,  Cal. 

pauperooluB     (Gabb)     WhlteaveB. 

(1879.) 

Geol.  Snr.  Can.  Mee.  Fees,  toI.  1,  pt  2,  p.  167. 

Montreal,  1879.    J.  F.  WhiteaTes. 
Formation:  Cretaceons. 
Location :  Sucia  islandn. 

panporctilua  (Gabbf)  White. 

(1889.) 

BnlL  U.  &  GeoL  Snr.  No.  51,  p.  38.    Waah.,  1689. 

0.  A.  White. 
Formation :  Cretaceons. 
Location :  Sheep  Jack  island. 

quadrataa  n.  b.  Gabb.    (1869.) 

Geol.  Sur.  Cal.  Paleont,  rol.  2,  p.  191,  pL  31,  fig. 

87.    Phila.,  1868.    W.  M.Gabb. 
Formation:  Cretaceons. 
Location :  Martinea  and  Tuscan  ^ninga,  GaL 

^^  aemlpUcatOB  n.s.  Roemer.    (1849.) 

Tex.,  pp.  402,  403.    Bonn,  1849.    F.  Roemer. 
Formation :  Cretaceous. 

Location  :  Ravine  on  the  Guadalupe,  three  miles 
below  New  Braunfels,  Tex. 

aemipUoataa  Roemer.    ( 1852. ) 

Kreide  Ton  Tex.,  p.  65,  Taf.  7,  fig.  3.  Bonn, 
1852.    F.  Roemer. 

Formation :  Cretaceons. 

Location  :  Ravine,  three  miles  Arom  New  Braun- 
fels on  road  to  Seguin,  Tex. 

anbarcnatna  n.B.M.  dc  H.    (1856.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1808,  p.  270. 

Phila.,  1857.    Meek  k  Hayden. 
Formation :  Cretaceous. 
Location :  Dog  rirer,  near  month  of  Judith  rlTer, 

Nebr. 

anbaroaatUB  (M.  dt  H. )  Meek. 

(1876.) 
Bep.  U.  8.  Geol.  Sur.  Terr.,  toI.  9,  p.  69,  pi.  38, 

fig.  2a,  6.    Wash.,  1876.    F.B.Meek. 
Formation :  Cretaceous. 
Location  :  Dog  riTer,  near  the  mouth  of  Judith 

rlYer. 

— —  anbarcuatua  (M.  dt  H.)  WhiteaveB* 
(1885.) 

Geol.  and  Nat.  Hist  Sur.  Can.,  Gont  Can.  Pale- 
ont., Yol.  1,  pt  1,  p.  66.  Montreal.  1885.  J. 
F.  Whiteares. 

Formation:  Cretaceous. 

Location:  Saskatchewan,  eight  miles  below  the 
Red  Deer  riyer,  Canada. 

aubreotua  n.  b.  Eiohwald.    ( 1861 . ) 

Geog.  Paleont.  Bemerk.  Ilalb.  Mang.  Aleutischen 
luBoln,  pp.  184,  186,  Taf.  16,  figs.  1,  2.  St 
Petersburg,  1871.    E.  Bichwald. 

Formation :  Cretaceous. 

Location:  Alaska. 
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tenuiteBta  n.  s.  Roemer.    ( 1849. ) 

Tex.,  p.  403.    Bonn,  1849.    F.  Boemer. 
Formation:  Cretacootu. 
Location :  Fredericksbux^g,  Tex. 

— » tenuitesta  Roemer.    (1852.) 

Kreide  Ton  Tex.,  pp.  05,  66,  Taf.  7,  fign  13a,  b. 

Bonn,  1862.    F.  Boemer. 
Formation  :  Cretaceous. 
Location :  Fredericksbui^,  Tex. 

whltei  n.  8.  Whitfield.    (1877.) 

U.  8.  Geogr.  and  G«ol.  Snr.  Bocky  Mt.  region ; 

Prelim.  Bep.Pa1eont.  Black  Hilla,  p.  18.  Waah., 

1877.    B.  P.  Whitfield. 
Formation :  Juraeeic. 
Location :  Near  Sun  Dance  hilli,  northweatem 

Black  hilla,  Wyo. 

White!  Whitfield.    (1880.) 

Bep.  Qeol.  Black    Hille  of  Dak.,  pp.  860,  361, 
pi.  6,  flgi.  9-12.    Waah.,  I88ii.    B.  P.  Whitfield. 
Formation:  Juraaric 
Location  :  Near  Sun  Dance  hilla,  Black  hilla. 

whitei  (Whitfield)  White.    (1880.) 

Twelfth  Ann.  Bep.  U.  S.  Qeol.  and  Geogr.  Snr. 

Terr.,  pt  1,  p.  147,  pi.  37,  fig.  9a.    Waah.,  1883. 

C.  A.  White. 
Formation :  Juraadc. 
Location  :  Near  Fontanelle  canyon,  upon  the  west 

side  of  Green  rirer  basin,  western  Wyoming. 

^ ? Say.    (1820.) 

A m.  Jour.  Sci. ,  Ist  ser.,  toI.  2,  p.  46.    New  Haven, 

1820.    Thomas  Say. 
Formarion :  Alluvium  [Cretaceous]. 
Location  :  Mulllca  hill,  N.  J. 

Naidea  (subgen.  Swaiu.)  Meek.    (1876.) 

Bep.  U.  S.  Oeol.Sur.  Terr.,  vol.  9,  p.  614.  Wash., 
1876.    F.  B.  Meek. 

Nassa  (Lam.)  Gabb.    (1864.) 

Geol.  Sur.  Gal.  Paleont,  vol.  1,  p.  97.  Phila., 
1864.    W.lLGabb. 

antiquata  d. 8.  Gabb.    (1864.) 

Gool.  Sur.  Gal.  Paleont,  toI.  1,  p.  97,  pL  18,  flf . 

60.    Phila.,  1864.    W.M.Gabb. 
Formation:  Cretaceous. 
Location :  Bulls  Head  point,  near  Martinei,  OU. 

^■^^  oretaoea  n .  s .  Gabb .    ( 1864. ) 

Geol.  Sur.  Cal.  Paleont.,  vol.  1,  p.  97,  pL  IS,  fig. 

49.    Phila.,  1864.    W.lLGabb. 
Formation:  Cretaceous. 
Location :  Bulls  Head  point,  near  Hartlnea,  OaL 

g;loboBa  n.  b.  Gabb.    (1876.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1876,  p.  288. 

Phila.,  1876.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  North  Carolina  and  Pataula  creek,  Gcu 

Natica  [Lam.]  Morton.    (1834.) 

Synop.  Org.  Bum.  Cret.  Gr.  U.  8.,  p.  48,  Phila., 
1834.    S.  G.  Morton. 

(Adanson)  Meek.    (1859.) 

Northwest  Terr.  Bep.  Prog.  Assin.  and  Saakat 
Expl.  Ezped.,  H.  T.  Hind,  p.  184.  Toronto, 
1859.    F.  E  Meek. 
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^^  abyasina  n.  s.  Morton.    (1834.) 

Synop.  Org.  Bern.  Cret.  Or.  U.  &,  p.  49,  pL  13, 

fig.  13.    Phila.,  1834.    8.  G.  Morton. 
Formation:  Cretaceous. 
Location:  Prairie  bluS;  Ala. 

acQtispira  n.  s.  Shnmard.    (1859.) 

Trans.  Acad.  Sd.,  St  Louis,  toI.  1, 1866-1860,  pp. 
697,  698.  St  Louis,  1856-186a  B.  F.  Shn- 
mard. 

Formation:  Cretaoeoua. 

Location:  Parker  county,  near  Braioa  zlTar,  Tax. 

aoatUpira  (Shnm.)  Gabb.    (1861. ) 

Proc  Acad.  Nat  ScL,  Phila.,  for  1861,  pp.  363, 

364.    PhilsL,  1862.     W.  M.  Gabb. 
Formation:  Cretaceous. 

alveata  n.  8.  Conrad.    (1855.) 

Bep.  Ezpl.  ana  Sur.,  P.  B.  B.  Mississippi  RiTerto 
Pacific  Ocean;  App.  Prelim.  Geol.  Bep.  of  W. 
P.  Blake,  pal.  p.  10.  Wash.,  1866.  T.  A.  Gto- 
rad. 

Formation:  Tertiary  [Cretaceous]. 

Location:  Cafiada  de  las  Uvas. 

alveata  Conrad.    (1856.) 

Bep.  Ezpl.  and  Sur.  P.  B.  B.  Miasiasfppl  Bivar  to 
Pacific  Ocean,  vol.  5,  App.,  p.  321,  pi.  2,  flgt.  8, 
8a.    Wash.,  1866.    T.  A.  Conrad. 

Formation:  Tertiaiy  [Cretaceous]. 

Lacation:  Cafiada  de  las  Uraa. 

^^?  ambigua  n.  s.  M.  A,  H.     (1856.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1866,  p.  64. 

Phila.,  1867.    Meek  A  Hayden. 
Formation:  Cretaceous. 
Location:  Moreau  trading  post,  Netar. 

ooUlna  n.  8.  Conrad.    (1857.) 

Bep.  U.  S.  and  Max.  Bound.  Sur.,  toI.  I,  pt  3, 
p.  167,  pi.  13,  figs.  2tt,  b.  Waah.,  1867.  T.  A. 
Conrad. 

Formation:  Cretaceoua. 

Location:  Between  Bio  San  Pedro  and  Bio  Pnar- 

COB. 

^—  oonolnna  n.  8.  H.  &  M.    (1854.) 

Mem.  Am.  Acad.  Arta  and  Sci.,  toI.  6,  n.  a.,  p. 

389,  pi.  3,  figs.  2aHi.    Cambridge  and  Boatoa, 

1866.    Hall  and  Meek. 
Formation:  Cretaceoua. 
Location:  Sage  creek. 

gibboaa  (Lea)  Conrad.    (1855.) 

Bep.  Kxpl.  and  Sur.  P.  B.  B.  Miaalaaippl  Birar  to 
Pacific  Ocean,  App.  Prelim.  Geol.  Bep.  of  W. 
P.  Blake,  Pal.,  p.  10.  Wash.,  1865.  T.  A. 
Conrad. 

Formation:  TTortiary  [Cretaceous]. 

Location:  Cafiada  de  las  Utss. 

gibbosa  (Lea)  Conrad.    (1856.) 

Bep.  Xxpl.  and  Sur.  P.  B.  B.  Misriaslppi  Blrer  to 
Pacific  Ocean,  toL  6,  App.,  p.  821.  WaAu, 
1866.    T.  A.  Conrad. 

Formation:  Tertiary  [Cretaoeona]. 

Location:  Cafiada  de  las  Utm. 
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infiaoazlnata  n.  b.  Gabb.    (1861.) 

Proc.  Acad.  Mat  fid.,  PhUa.,  for  1861,  pp.  319, 820. 

Phila.,  1802.    W.  M.  Gabb. 
FormatioD:  Cretaceous. 
Location:  Grosiwicka,  N.  J. 

?  lellla  n.  8.  H.  &  W.    (1877.) 

Bep.  G«ol.  Expl.,  Fortieth  Parallel,  toL  4,  pt  2, 

pp.  298,  299,  pi.  7,  flgB.  19-21.     Waah.,  1877. 

Hall  A  Whitfield. 
Fonnation:  Trlanic  ?  [Jarawlc]. 
Location:  Northwest  of  Bawlinga  station,  W70., 

and  on  the  east  fork  of  Duchesne  rlTer,  Uinta 

nns^  Utah. 

—  moreaiienaiB  n.  s.  M.  A  H.    (1856.) 

Proc.   Acad.  Nat  8ci.,  Phila.,  for  1808,  p.  64. 

Phfla.,  1867.    Meek  A  Hayden. 
Fonnation:  Cretaceons. 
Location:  Korean  trading  post  Kebr. 

—  obllqnata  n.  s.  H.  &,  M.    (1854.) 

Mem.  Am.  Acad.  Arts  and  Sci.,  toI.  6,  n.  s.,  p. 

389,  pi.  3,  fig.  1,  a,  b.    Cambridge  and  Boston, 

1866.    Hall  A  Meek. 
Formation:  Cretaceons. 
Location:  Great  bend  of  the  MisworL 

—  obUquata  (H.  <&  M. )  Meek.    (1859. ) 

Northwest  Terr.,  B«p.  Prog.  Aisin.  and  Saskat 
Expl.  Xxped.,  H.  T.  Hind,  p.  184.  Toronto, 
1859.    F.  B.  Meek. 

Formation:  Cretaceons. 

Location:  Two  creeks  on  the  Aainibolne,  Oftnada 

- —  oooidentalls  n.  b.  M.  A  H.    (1856.) 

Proc  Acad.  Nat  Sci.,  Phila.,  for  1866,  p.  64. 

Ffalla.,1867.    MeekftHayden. 
Formation:  Cretaceons. 
Location:  Korean  trading  post  Nebr. 

—  oetites ?  Conrad.    (1855.) 

Sfp.  Expl.  and  Snr.  P.  B.  B.  MinisBlppi  BItot  to 
Pacific  Ocean.  App.  Prelim.  Geol.  Bep.  of  W. 
P.Blake,Pftl.p.lO.  Wash..  1866.   T. A. Conrad. 

Formatloin :  Eocene  [Cretaceons.] 

Location :  Cafiada  de  las  Uras. 

-^  oetites?  Conrad.    (1856.) 

Sep.  Bzpl.  and  Snr.  P.  B.  B.  Mississippi  Birer 
to  Pacific  Ocean,  toI.  6,  App.  p.  321,  pi.  2,  fig.  7. 
Wssh.,  1866.    T.  A.  Conrad. 

fonnation :  Xocene  [Cretaceons.] 

Location ;  Cafiada  de  las  Uvas. 

— •  palndlnaeformiB    n.    •.   H.    dt   M. 
(1854.) 

Mem.  Am.  Acad.  Arts  and  RcL,  vol.  6,  n.  s.,  ppi 
389,  380,  pi.  3,  figs.  So-e.  Cambridge  and  Bos- 
ton, 1866.    HaUAMeek. 

Furmatlon :  Cretaceous. 

Location :  Great  bend  of  the  Missouri  rirer  and 
Bage  creek. 

—  ?pedenialiB  n.  s.  Roemer.    (1849.) 

Tsz.,  p.  410.    Bonn,  1840.    F.  Boemer. 
formation:  Cretaceous. 
Locality:  Fredericksburg,  Tex. 
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pedemalia  Roemer.    (1852.) 

Kreide  von  Tex.,  pp.  43,  44^  Tla£  4,  figs,  la,  h, 

Bonn,  1862.    F.  Boemer. 
Formation  :  Cretaceons. 
Location :  Fredericksburg,  Tex. 

petrosa  n.  a.  Morton.    (1834.) 

9ynop.  Onr.  Bern.  Cret  Gr.  U.  8.,  pp.  48,40,  pL 

19,  fig.  6.    Phila.,  1834.    a  G.  Morton. 
Formation:  Cretaceons. 
Location :  Prairie  blnfl;  Ala. 

?  prsBgrandis  n.  a.  Roemer.    ( 1849. ) 

Tex.,  pp.  410,411.    Bonn,184A.    F.  Boemer. 
Formation  :  Cretaceons. 
Location:  Fredericksburg, Tex. 

preegrandia  Roemer.    ( 1852  ) 

Kreide  von  Tex.,  p.  44.    Bonn,  1862.    F.  Boemer. 
Fonnation  :  Cretaceous. 

Location :  On  the  upper  ooum  of  PedemaleB 
rlTer,  Tex. 

aubcraaaa  n.  8.    M.  &H.    (1856.) 

Proc.  Acad.  Nat  Rci.,  Phila.,   for  1866,  pw  87. 

Phila.,  1867.    MeekAHayden. 
Formation  :  Cretaceons. 
Location :  Month  of  Judith  river,  Nebr. 

^^  texana  n.  s.  Conrad.    (1857.) 

Bep.  U.  S.  and  Mex.  Bound.  Snr.,  vol.  1,  pt  2,  p. 

167,  pi.  13,  fig.  1,  a,  6.    Wash.,  1867.    T.  A. 

Conrad. 
Formation:  Cretaceous. 
Location:   Between   Bio   San   Pedro   and   Bio 

Pueroos. 

tnomeyana  n.  b.  M.  dt  H.    (1856. ) 

Proo.  Acad.  Nat  8cL,  Phila.,  for  1866,  p.  270. 

Phila.,  1867.    MeekAHayden. 
Formation :  Cretaceous. 
Location :  Month  of  Judith  river,  Nebr. 

(Amanropaia)  avellana  n.  b.  Roe- 
mer.   (1888.) 
Paleont  Abhaudl.  Yierter  Band.,  Heft,  i,  p.  14, 
16,  Taf.  I  [xxxi],  fig.  16.    BerUn,  1888.    F. 
Boemer. 
Fonnation:  Cretaceous. 

Location:  Two  miles  above  the  mouth  of  Bartons 
creek,  near  Austin,  Tex. 

(Liinatla)  reotilabrum  n.  s  Conrad. 

(1858.) 

Jour.  Acad.  Nat  ScL,  Phila.,  vol.  8,  2d  ser.,  1866- 
1868,  p.  334,  pi.  36,  fig.  28.  Phila.,  1866-1868. 
T.  A.  Conrad. 

Formation :  Cretaceous. 

Location :  Owl  creek,  three  miles  north  of  the 
town  of  Bipley,  Miss. 

[Lam.]  Say.    (1820.) 

Am.  Jour.  Sci.,  Ist  ser.,  vol.  2,  p.  46.    New  Haven, 

1820.    Thomas  Say. 
Formation :  [Cretaceous.] 
Location :  MuUica  hill,  N.  J. 

^—- Bp.  nndet.  Morton.    (1830.) 

Am.  Jour.  Set,  1st  ser.,  voL  17,  p.  282.    New 

Haven.  1830.    &  G.  Morton. 
Formation  :  Ferruginous  sand.    [Cretaceous.] 
Location  :  [New  Jersey.  ?] 
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8p.  andet.  Troost.    (1840.) 

Fifth  CtooL    Bep.  Tenn.,  p.  66.    Nashville,  184a 

G.  Trooet 
Formation  :  Cretaceous. 
Location  :  McNairy  oonnty,  Tenn. 

Forbes.    (1844.) 

Quart.  Joor.  GeoL  Boo.  London,  toI.  1,  p.  63,  fig. 

bf  p.  6S.    London,  1846.    Edward  Forfoet. 
Formation:  Gretaceona. 
Location :  New  Jersey. 

~  sp.  nndet.  Roemer.    (1849.) 
Tex.,  p.  411.    Bonn,  1848.    F.  Boemer. 
Formation  :  Cretaceous. 
Location :  Fredericksburg,  Tex. 

—  sp.  nndet.  Roemer.    (1852.) 

Kreide  von  Tex.,  p.  44.    Bonn,  1852.    F.  Boemer. 
Formation :  Cretaceous. 
Location :  Fredericksfourg,  Tex. 

—  sp.  nndet.  Owen.    (1860.) 

Second  Bep.  Oeol.  Bee.  Ark.,  pL  8,  ii^.S^  Phil*., 

1860.    D.  D.  Owen. 
Formation :  Cretaceous. 
Location:  Arkansas. 

—  sp.  nndet.  Whiteaves.    (1874.) 


OeoL  Bnr.  Can.,  Bep.  Prog,  for  187S-1874,  p.26S. 

Montreal,  1874.    J.  F.  Whlteavei. 
Formation:  Cretaceous. 
Location :  Nanaimo  river,  VancouTer  island,  two 

and  a  fourth  and  two  and  a  half  miles  up. 

— —  sp.  nndet.  Whiteaves.    (1874.) 

GeoL  Sur.  Can.,  Bep.  Prog,  for  1873, 1874^  p.  26^ 

Montreal,  1874.    J.  F.  WhiteaTes. 
Formation:  Cretaceous. 
Location:  Gabrlola  island. 

(Adanson)  White.    (1889.) 

Bull.  U.  S.  OeoL  Bur.,  No.  51,  p.  45w    Wash.,  1689. 

a  A.  White. 
Formation:  Cretaceous. 
Location:  Sheep  Jack  Island. 

Naticina  (Gray)  Gabb.    (1864.) 

GeoL  Sur.  Cal.  Paleont,  vol.  1,  p.  109.    Pbila., 
1864.    W.  M.  Gabb. 

obliqna  n.  s.  Gabb.     (1864.) 

GeoL  Sur.  CaL  Paleont,  toL  1,  p.  109,  pi.  21,  fig. 

112.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Northeast  of  Martines;  Cafiada  de  las 

Uras  and  Ticinity,  Cal. 

Naatilua  [Linn]  Morton.    (1834.) 

Synop.  Org.  Bern.  Crot.  Gr.  U.  a,  p.  33.    Phila., 
1834.    8.  G.  Morton. 

(Linn,  typical)  Meek.    (1876.) 

Bep.  U.  S.  GeoL  Sur.  Terr.,  toL  9,  p.  490.    Wash., 
1876.    F.  B.  Meek. 

alabaniensia  n.  s.  Morton.    (1834.) 

Synop.  Org.  Bern.  Crst.  Gr.  U.  8.,  p.  33,  pi.  18, 

fig.  3.    Phila.,  1834.    8.  G.  Morton. 
Formation:  Newer  Cretaceous  [Tertiaiy.] 
Location:  Near  Claiborne,  Ala. 
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bryanl  n.  s.  Gabb.    (1876.) 

Proo.  Acad.  Nat.  ScL,  Phila.,  for   1876, 

Phila.,  1876.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Vincenttown,  N.  J. 

ctunpbelli  n.  s.  Meek.    (1861.) 

Proc.  Acad.  Nat.  8ci.,  Phila.,  for  1861, 

Phihk.,  1862.    F.  B.  Meek. 
Formation:  Cretaoeous. 
Location:  Komooks,  eastern  diore  of  Tai 

island. 


—  oampbelU  Meek .    ( 1876. ) 

Bull.  U.  a  GeoL  andOeogr.  Sur.  Terr.,  to 
4,  p.  273,  pL  6,  figs.  2. 2a.  Wash.,  1876. 
Meek. 

Formation:  Cretaceous. 

Location:  Komooks,  VaneouTer  island. 

-oampbelll    (Meek)  W  hi  tea 

(1879.) 

GeoL  Snr.  Can.  Mea.  Foss.,  toL  1,  pt.  2,  ] 

11,  figs.  2,  2a,  fr.    Montreal,  1879.    J.  1 

eayes. 
Formation:  Cretaceous. 
Location:  OomoK,  YancouTw  idiand;   no 

aide  of  Homaby  island;  Sucia  ^ai^^^^t* 

—  dekayl  n.  s.  Morton .    ( 1833. ) 

Am.  Jour.  ScL,  1st  sen,  toL  23,  p.  291,  p 
4.    New  Haven,  1833.    S.  G.  Morton. 

Formation:  [Gretaceona.] 

—dekayl  Morton.    (1834. ) 
fliynop.  Org.  Kem.  Gret.  Gr.  U.  8.,  p.  33,  ; 
4^  pL  13,  flg.  4.    Phila.,  1834.    8.  J.  Mc 
Formation:  Cretaceous. 
Location:  Monmouth  and  Burlington  c 
N.  J.;  Prairie  bluff,  Ala. 

—  dekayl  (Mort.)  Meek.    (1859. 

Northwest  Terr.,  Bep.  Prog.  Assin.  and 
BxpL  Exped.,  H.  Y.  Hind.,  p.  186,  pL  8 
10.    Toronto,  1869.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  South  branch  of  the  Saakat 
Canada. 

—  dekayl  (Morton)  Gabb.     (187 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1876, 

Phila.,  1876.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Pataula  creek,  Ga. 

—  dekayl  (Mort. )  Meek.    (1676. 

Bep.  U.  S.  GeoL  Snr.  Terr.,  toI.  9,  pp.  496 
27,  figs,  la,  «,  flg.  67,  p.  496.  Wash.,  1 
B.  Meek. 

Formation:  Cretaceous. 

Location:  Sage  creek  and  Yellowstone  riv 

—dekayl  var.  montanaenala  n 

Meek.    (1876.) 

Bep.  U.  S.  GeoL  Sur.  Terr.,  toL  8,  p.  49( 

figs.  2rt-«.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Yellowstone  riyer,  Mont.,  one  1 

and  fifty  miles  Arx>m  its  mouth. 
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dekayi  var.  moatanaenais  (Meek) 

Whitfield.     (1880.) 

B«p.  OmL  Black  Hills  of  Dak.,  pp.  4.'»,  440,  pi. 
Ifi.  Ilgi.  10,  11.    Wash.,  1880.    B.  P.  Whitfield. 
Formation:  Cretaceona. 

Location:  On  the  Gh«yenne  riTer,  near  Bapid 
creek.  Black  bills,  Dak. 

elogans  ( Sow. )  Roemer.    ( 1849. ) 

Tex.,  p.  418.    Bonn,  1849.    F.  Boemer. 

Formation:  Cretaceous. 

Location:  Waterfall  near  New  ]ft»nnfels,  Tex. 

— elegaua  (Sow.)  Roemer.    (1852.) 

Kreide  von  Tex.,  p.  37.    Bonn,  1852.     F.  Boe- 
mer. * 

Formation:  Cretaceous. 

Location:  Waterfall  of  the  Qnadalupe,  below  New 
Braunfeia,  Tex. 

elegana  ( Sow. )  Meek.    ( 1876. ) 

Bep.  U.  S.  Geol.  Snr.  Terr.,  toI.  9,  pp.  490-601, 

pL  8,  figs.  2a^    Wa»h.,  1876.    F.  B.  Meek. 
Formation :  Cretaceous. 
Location  :  Chippewa  point,  Mont 

elegana  (Sow. )  Gabb.    ( 1876. ) 


Proc.  Acad.  Nat  Sci.,  Phila.,  for  1876,  p.  278. 

Phila.,  1876.    W.  M.  Gabb. 
Formation :  Cretaceous 

elegana  var.  nebraacensla  n.  var. 
BI.  &  H.     (1862.) 

Proc  Acad.    Nat  Sci.,  Phila.,  for  1862,  p.  25. 

Phila.,  1863.    Meek  A  Uayden. 
Formation  :  Cretaceous. 
Location :    Chippewa  point,  near  Fort  Benton,  on 

the  upper  Miascuri 

liardenaia  ii.  s.  Whiteaves.    (1889.) 

GeoL  and  Nat  Hist  Snr.  Can.,  Cont  Can.  Paleont, 
Tol.  1,  pt  2,  pp.  137.138,  pL  18,  figs.  1,1a. 
Montreal,  1889.    J.  F.  Whiteares. 

Formation  :  Triassic. 

Location:  Llard  river,  about  twenty-ilTe  milea 
below  Devils  Portage,  Canada, 

mtilticamerataa  n.  s.  Gabb.    (1864.) 

QeoL  Bur.  Cal.  Paleont,  yoI.  1,  p.  20,  pL  3,  figiu 

4,6.    Phila..  1864.    W.  M.  Gabb. 
FormatioD:  Triassic. 
Location  :  Dun  glen,  near  the  Auld  Lang  Syne 

mine,  Sierra  district,  Humboldt  county,  Nev. 

simplex  ( Sow. )  Roemer.    ( 1849. ) 

Tex.,  p.  418.    Bonn,  1849.    F.  Boemer. 

Fonnation:  Cretaceous. 

Location :  Water&ll  near  New  Braunfels,  Tex. 

-■implcz  (Sow.)  Roemer.    (1852.) 

Kreide  Ton  Tex.,  p.  37.    Bonn,  1852.    F.  Boemer. 
F&raaation:  Cretaceous. 

Location :  Waterfall  of  the  Guadalupe  below  New 
Braunfels,  Tex. 

-lacienaia  n.  a.  Whiteaves.    (1879.) 

GeoL  Bar.  Can.  Mes.  Foss.,  toL  1.  pt.  2,  pp.  97-99, 
pL  11,  llg^  1,  1«.  Montreal,  1879.  J.  F. 
VhiteaTei. 

Formation:  Cretaceous. 

Locatlcm :  Sncia  islands. 
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auoienaia  Whiteaves.    (1884.) 

Geol.  and  Nat  Hist.  Sur.  Can.  Mes.  Foss.,  toI.  1, 

pt  a,  pp.  197. 196,  pL  21.    Montreal,  1884.    J. 

F.  WhiteaTca. 
Formation :  Cretaceous. 
Location :  Skidogate  inlet,  one  mile  and  three- 

quarten  southwest  of  Welcome  point;   Bay 

east  of  AUiford  bay. 

tezanuB  n.  s.  Shumard.    (1859.) 

Trans.  Acad.  Sci.,  St  Louis,  toL  1,  1866-1860,  p. 

590.    St  Louis,  1856-1860.    B.  F.  Shumard. 
Formation :  Cretaceous. 
Location :  Near  Austin  and  BloA  of  Bed  rirer, 

in  Grayson  county,  Tex. 

tezanua?  (Sham.)  Qtkbh,    (1864.) 

Geol.  Sur.  CaU  Paleont,  vol.  1,  p.  69,  pL  9,  figs. 

3a,b.    Phila.,  1864.    W.  M.  Gabb. 
Formation :  Cretaceous. 
Location  :  Aldersons  gulch,  Shasta  county;  near 

Mount  Diablo,  Cal. 

wbitneyi  n.  s.  Gabb,    (18W.) 

Geol.  Sur.  CaL  Paleont,  vol.  1,  pp.  19, 20,  pi.  3, 
figs.  2, 3.    Phila.,  1864.    W.  M.  Gabb. 

Formation :  Triaraic. 

Location  :  Buena  Vista  district,  Humboldt  min- 
ing region. 

n.  8.  Hill.    (1889.) 

Geol.  Sur.  Tex.  Bull,  No.  4,  p.  21.    Anstin,  1889. 

B.  T.  Hill. 
Formation :  Cretaceous. 
Location :  Austin,  Tex. 

sp.  Whiteaves.    (1874.) 

Geol.  Sur.  Can.,  Bep.  Prog.,  for  1873-1874,  p.  261. 

Montreal,  1874.    J.  F.  WhiteaTes. 
Formation :  Cretaceous. 
Location :  Northwest  bay,  Vancouver  island. 

sp.  undet.  Gabb.     (1876.) 

Proc.  Acad.    Nat  Sci.,  Phila.,  for  1876,  p.  277. 

Phila.,  1876.    W.  M.  Gabb. 
Formation :  Cretaceous. 
Location  :  Near  Vincenttown,  N.  J. 

sp.  andet.  Whiteaves.    (1876.) 

Geol.  Snr.  Can.  Mes.  Foss.,  voL  1,  pt  1,  pp.  14-19. 

Montreal,  1876.    J.  F.  Whiteares. 
Formation:  Cretaceous. 
Location  :  Queen  Charlotte  islands. 

Neaera  (Gray)  Shamard.    (1861.) 

Proc  Boston  Soc.  Nat  Hist,  vol.  8, 1861,  1862,  p. 
203.    Boston,  1862.    B.  F.  Shumard. 

alseformia  n.  s.  Shnmard.    (1861.) 

Proc.  Boston  Soc.  Nat  Hist,  voL  8,  1861-1862, 
p.  203.    Boston.  1862.    B.  F.  Shumard. 

Formation:  Cretaceous. 

Location:  Bluffs  of  Bed  river,  Fannin  county, 
Tex. 

dolabrsBfonnia  n.  s.  Gabb.     (1864.) 

Geol.  Sur.  Cal.  Paleont,  vol.  1,  p.  163,  pi.  22,  fig. 

125.      Phila.,  1861.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location  :  East  of  Martinez,  Gal. 
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Neasra — Continued. 

— -  gibba  n.  b.  Eiohwald.    (1871.) 

Geog.  Paleont.  Bemerk.  Halb.  Mang.  AleutiwhMi 
Inwln,  pp.  169.170,  Taf.  16,  flga.13,14.  St 
Petenbarg,  1871.    X.  Eichwald. 

Formation:  Cretaeeoos. 

Location :  Alaska. 

longirostra  n.  b.  Whitfield.    (1877.) 

U.  8.  Googr.  and  Gool.  8nr.,  Bocky  Mt  region. 
Prelim.  Bep.  Paleont,  Black  Hill^  pp.  2i,  26. 
Wash.,  1877.    B.  P.  Whitfield. 

Formation:  Jaraadc 

Location:  Bedwater  ralley,  Black  htlU  Dak. 

longirostra  Whitfield.    (1880.) 

Bep.  Geol.  Black  Hills  of  Dak.,  p.  876,  pi.  6,  iig. 

36.    Wash.,  188a    B.  P.  Whitfield. 
Formation:  Juraseio. 
Location:  Bedwater  Talley,  Black  hilla 

moreauensls  (M.  do  H.)  Meek. 

(1876.) 

Bep.  U.  S.  Gool.  Snr.  Terr.,  toI.  9,  pp.  230,  240, 
pi.  17,  fig.  lla^    Wash.,  1876.    F.B.Meek. 

Formation:  Cretaceons. 

Location:  Moreau  riyer,  Dak.,  and  on  the  Yel- 
lowstone river. 

moreauenais  (M.  &,  H.)  Whitfield. 

(1880.) 

Bep.  Geol.  Black  Hills  of  Dak.,  p.  420,  pi.  11,  fig. 

81.    Wuh.,  1880.    B.  P.  Whitfield. 
Formation:  Cretaceons. 
Location:  At  the  forks  of  the  Oheyenne  river, 

Black  hills. 

moreauenalB  (M.  &  H.)  Whiteaves. 

(1885.) 

Geol.  and  Nat  Hist  Snr.  Can.,  Gont  Can.  Pale- 
ont, vol.  1,  pt  1,  p.  44.  Montreal,  1885.  J. 
F.  Whitcaves. 

Formation:  Oetaceons. 

Location:  Old  Wives  creek,  township  10,  range  11, 
west  of  third  principal  meridian,  Canada. 

— .  ?  ptunila  n.  b.  Eichwald.    (1871.) 

Geog.  Paleont  Bemerk.  Hnlh.  Mang.  Alontischen 
Inseln,  pp.  170,  171,  Taf.  16,  figs.  16,  16.  St 
Petenburg  1871.    E.  Eichwald. 

Formation:  Cretaceons. 

Location:  Alaska. 

•  Striata  n.  8.  Eichwald.    (1871.) 

Geog.  Paleont  Bemerk.  Halb.  Mang.  Alentischen 
Inseln.  p.  170,  Taf.  16,  flge.  11, 12.  St  Peters- 
burg, 1871.    E.  Fichwald. 

Formation:  Cretaceons. 

Location:  Alaska. 

ventricosa  (M.  <SE;H.)Meek.    (1876. ) 

Bep.  V.  S.  Geol.   Snr.  Terr.,  vol.  9,  pp.  238, 239, 
pi.  30,  figs.  3,  onc.    Wash.,  1876.     F.  B.  Meek. 
Formation:  Cretaceons. 
Location:  Moreau  river,  Dak. 

Nelthea  (Drouet)  Conrad.     (1855.) 

Proc  Acad.  Nat  Sei.,  Phlla.,  for  1864, 1866,  p. 
269.    PhilSL,  1866.     T.A.Conrad. 


Nelthea — Continued. 

oomplexlcostata  n.s. 

(1876.) 
Proc    Acad.  Nat.Sd.,  Phlla.,  for  1876, 

PhUa.,1876.    W.M.Gabb. 
Formation:  Cretaoeova. 
Location:  Union  town,  Ala. 

grandiooata  n.  b.  Gabb.     (186 

Geol.  Snr.  Cal.  Paleont,  vol.  2,  p.  200,  pL 

99, a.    Phila.,  1869.    W.M.Gabb. 
Formation:  Cretaceons. 
Location:  Cottonwood  creek,  Shasta  coon 

mortoni  Gabb.    ( 1861 . ) 

Proc.  Acad.  Nat  Sci.,  Phlla.,  for  1881,  ] 

866.    Phila.,  1862.    W.  M.  Gabb.      . 
Formation:  Cretaceonsi 
Location:  New  Jersey,  Alabama,  and  Tei 

— —  oooldentalia  n.  s.  Conrad.     (1 

Proc  Acad.  Nat  Sci.,  Phila.,  for  1864-: 

269.    Phila.,  1866.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  [Texas]. 

oooldentalia  Conrad.    (1857. ) 

Bep.  U.  S.  and  Mex.  Bound.  Bur.,  vol. 

pp.  160,  161,  pi.  6,  figs,  la,  6.    Wash., 

A.  Conrad. 
Formation:  Cretaceous. 
Location:  Between  El  Paso  and  Frontera, 

qulnqueooatata  (Sow.)   Whi 

(1885.) 
Mong.  U.  &  Geol.  Snr.,  vol.  9,  pp.  66,67,  p 

12-14.    Wash.,  1886.    B.  P.  Whitfield. 
Formation;  Cretaceons. 
Location:  Burlington,  Holmdel,  Freahol 
Ilea  hill,  N.  J. 

—  texana  (Roem.)  Conrad.    (181 

Bep.  U.  S.  and  Mex.  Bound.  Sor.,  toI.  1.  ] 
161,pl.  6,figa.  2a,6.  Wash.,  1867.  T. 
rad. 

Formation:  Cretaceons. 

Location:  Between  Bl  Paso  uid  Frontera 

Nemoarca  n.  g.  Conrad.     (1869.) 

Am.  Jour.  Conch.,  vol.  6,  Phila.,  186&-187 
Phila.,  1870.    T.A.Conrad. 

oretacea  n.  b.  Conrad.    (1869. 

Am.  Jour.  Conch.,  vol.  3,  Phila.,  1869-187 
pi.  9,  fig.  21.    Phila.,  187a    T.  A.  Conr 
Formation:  Cretaceous. 
Location:  Haddonfield,  N.J. 

cretaoea  (Con. )  Whitfield.    ( 1 

Mong.  U.  S.  Geol.  Sur.,  voU  9,  pp.  86,87 
figs.  8-10.    Wash.,  1886.    B.  P.  Whitfle 
Formation:  Cretaceons. 
Location:  Haddonfield,  and  near  Keypor 

Nemooardlum  (n.  snbgen.  1 

(1876.; 
Bep.  V.  8.  GeoL  Snr.  Terr.,  voL  9,  p.  167. 
1876.     F.  B.  Meek. 

Nemodon  n .  g.  Conrad .    ( 1869. ) 

Am.  Jour.  Conch.,  vol.  6,  Phila.,  1668, 
97.    Phlla.,  1870.    T.  A.  Conrad. 
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Nemodon— ^oDtinned. 

ansnlatmn  Qabb.    (1876.) 

Pkc  Acad.  Nat  8cL,   PhlUu,  for  187«,  p.  51«. 
FMU.,  1876.    W.  ILOabb. 

Itematlon:  Gretaoeoat. 

— ~  angtdatam   (Gabb.)   Whitfield. 
(1885.) 

MoDg.  U.  8.  Q9o\.  Sot.,  toI.  9.  pp.  84,  86,  pi.  12, 

ftgi.8^7.    Wadi.,  1880.    B.  P.  Whitfield, 
ftematlon:  Orstaceoos. 
Iiocati<m:  Borliogton  eonnty,  N.  J. 

^brovlfrons  n.  8.  Conrad.  (1875.) 

B»p.  GmL  8nr.,  N.  0.,  vol.  1.    Baleigh.  1876,  W. 

a  Kerr.   App.  A,  p.  4,  pi.  1,  fig.  16.  T.  A.  Con- 

nd. 
lonnatioii:  Oretaceooi. 
Loeation:  Snow  hill,  Greene  ooant7,N.  0. 

brevlfrons  (Con.)  Whitfield.  (1885.) 

MoDg.  U.  8.  Oeol.  Bur.,  vol.  9,  pp.  86,  86,  pi.  12, 

flgL  1,  2.    Waeh.,  1885.    B.  P.  Whitfield. 
Vonnation:  Cretaceoiu. 
Loeation:  Haddonfield,  K.  J. 

enliEdenfliB  n.  s.  Conrad.    (1869.) 

Jonr.  Conch.,  toI.  6,  Phila.,  1869-1870,  p.  97, 
pi.  9,  fig.  16.    Phila.,  1870.    T.  A.  Ctonrad. 
formation:  Gretaoeona. 
Xocatlon:  Haddonfield,  N.  J. 

enfalenaiB  CGabb)  Whitfield.  (1885.) 

Mong.  U.  8.  Geol.  Bnr.,Tol.  9,  pp.  83,  84,  pi.  12, 

figa.  3-6.    Wash.,  1886.    S.  P.  Whitfield, 
formation:  Cretaceone. 
liocatlon:  Holmdel  and  Haddonfield,  N.  J. 

fiachexi    (d'Orb.    sp.)    Whiteaves. 
C1884.) 

CeoL  and  Nat.  Hist.  Snr.  Can.  Mee.  Foei.,  toL 
1,  pt  3,  p.  2;t4,  pi.  31,  fig.  6.  Montreal,  1884. 
J.  F.  Whiteayei. 

:Vonnation:  Cretaceone. 

XoeaUon:  East  end  of  Hand  island. 

fiaohezi   (d*Orb.    sp.)    Whiteaves. 
<:i88i.) 

CeoL  and  Nat  Hiet  Snr.  Can.  Mee.  Foea.,  yoL  1, 
pt.8,  p.260.    Montreal,  1884.  J.  F.  Whiteavea. 
formation:  Gretaoeona. 
Iiocation:  South  aide  of  Mand  island. 

snlcatinaB  (E.  dt  S.  sp.)  Meek. 
C1876.) 

IBep.  U.  &  GeoL  Snr.  Terr.,  toI.  9,  pp.  82,  83,  pi. 

16,  fl^.  6a,  6.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Iiocation:  Tellowatone  river,  one  hundred  and 

fifty  milea  abore  its  mouth. 

vanconverenaia  (Meek  sp.)  Whit- 
eaves.   (1879.) 

GeoL  Snr.  Can.  Mee.  Foaa.,  toI.  1,  pt.  2,  pp.  168, 
164,  pi.  19,  figa.  1,  la.  Montreal,  1879.  J.  F. 
WhiteaTea. 

Formation:  Cretaceona. 

Location:  Southwest  side  of  Hornby  island,  aonth- 
•aat  end  and  southwest  side  of  Denman  island. 
Sable  rlTW  and  Blnnden  point,  YancouTer 
island. 


Neptmiea  (Bolton)  Gabb.    (1860.) 

Jour.  Acad.  Nat.  ScL,  Fhlla.,  vol.  4,  2d  ser.,  1868- 
I860,  p.  389.   Phila.,  1868-1860.    W.  M.  Gabb. 

—  curviroatrla  n.  8.  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  1,  p.  88,  pL  18,  fig. 

37.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Cow  creek  Shasta  county,  CaL 

graciUa  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Oal.  Paleont,  toL  1,  p.  90^  pL  18,  fig. 

42.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaoeons. 
Location:  Bulls  Head  point,  northeast  of  Mar^ 

tines,  Cal. 

gracilia  Gabb.    ( 1869. 

Geol.  Sur.  Cal.  Paleont,  toI.  %  p.  149.    Phila., 

1869.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Oallfomia. 

hoffamannil  n.  a.  Gabb.    (1864.) 

Geol.  Snr.  Cal.  Paleont,  toI.  1,  p.  90,  pi.  18,  fig. 

41.    Phila.,  1864.    W.  M.  Gabb. 
Formatian:  Cretaceous. 
Location:  North  fork  of  Cottonwood  creek,  Cal. 

impreaaa  n.  s.  Gabb.    (1860.) 

Jour.  Acad.  Nat  Scl.,  Phila.,  toI.  4, 2d  ser.,  1868- 
1860,  pp.  389,  390,  pL  68,  fig.  6.  Phila.,  1868- 
1860.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Hardeman  county,  Tann. 

mnoronata  n.  a.  Gabb.    (1869.) 

Geol.  Sur.  Oal.  Paleont,  toL  2,  p.  147,  pi.  26,  fig. 

26.    Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location :  Martines,  CaL 

perforata  n.  b.  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleont,  toI.  1,  p.  89,  pi.  18,  fig. 

39.  Phila.,  1864.    W.M.Gabb. 
Formation:  Cretaceous. 
Location:  North  foik  of  Cottonwood  creek,  Gal. 

ponderoaan.  a.  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleont,  vol.  1,  p.  88,  pL  18,  fig.  88. 

Phils.,  1864.    W.M.  Gabb. 
Formation:  Cretaceous. 
Location:  Tuscan  springs  (Lick  aprings),  Pence*a 

ranch,  aboTe  Orrille,  Butte  county,  Cal. 

?  aapraplicata  n.  a.  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleont,  vol.  1,  p.  89,  pi.  18,  fig. 

40.  Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceona. 
Location:  San  Diego;  Clayton  (?)  Contra  Coeto 

county,  Cal. 

(Tritonofiiana)  oretacea  n.  a.  Gabb. 

(1869.) 

Geol.  Sur.  CaL  Paleont,  toI.  2,  pp.  146,  147,  pL 

26,  fig.  24.    Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaceona. 
Location:  Martina,  CaL 

Neptonella  n.  aubgen.  Meek.    (1876.) 

Bep.  U.  S.  Geol.  Snr.  Terr.,  vol.  9,  p.  344.    Wash. 
1876.     F.  B.  Meek. 
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Nerinea  (Defrance)  Conrad.    (1857.) 
Rep.  U.  8.  and  Mez.  Bound.  Snr.,  toL  1,  pt.  2,  p. 
168.    Wuh.,  1857.    T.  A.  Conrad. 

aeiiB  n.  b.  Roemer.    (1849.) 

Tax.,  p.  412,    Bonn,  1849.    F.  Boemor. 
Formation:  Cretaceooa. 
Location:  Fredericluborg,  Tax. 

acuB  Roemer.    ( 1852. ) 

Kreide   Ton    Tex.,   p.  42,  Taf.   4,  figs.  lOo,  h. 

Bonn,  1862.    F.  Roemer. 
Formation:  Cretaceoua. 
Location:  Frederickabnrg,  Tex. 

?  anguillina  (Castillo  and  Barcena.) 

(1877.) 
Ann.  Mnaeo.  Nac.  Mex.,  Tomo  l,pp.  201,202,  flga. 

25,  26.    Mexico,  1877-1879.    U.  Barcena. 
Formation:  Cretaoeoua. 
Location:  Haetamo,  atate  of  Mlchoacan ;  caTem 

of  Cacahoamllpa,  Mexico. 

auBtinenaia  n.  s.  Roemer.    (1888.) 

Paleont.  AbhandL  Ylerter  Band,  Heft  4,  p.  17, 
Taf.  I  [xxxi],  ng.  8.    Berlin,  1888.    F.  Roemer. 

Formation:  Cretaceoua. 

Location:  Two  milea  abore  the  mouth  of  Bartona 
creek,  near  Auatin,  Tex. 

oaatUll  Baroena.    ( 1877. ) 

Ann.  Museo.  Nac.  Mex.,  Tomo  1,  pp.  200,  201,  flga. 

18,  22.    Mexico,  1877-1879.    M.  Baroena. 
Formation:  Cretaceoua. 
Location :  State  of  Queretaro,  Moreloa,  Hidalgo, 

Mlchoacan,  Mexico. 

castiUi  (Barcena)  Urqaiza.     (1882.) 

Ann.  Min.  Fomeuto  Rep.  Max.,  Tomo  7,  p.  224, 
figa.  9, 11.    Mexico,  1882.    M.  Urqulxa. 

Formation:  Cretaceoua. 

Location:  Astalan  and  Rincon,  Coalcoman  die- 
trict,  state  of  Michoacan,  Mexico. 

cnltrlapira  n.  8.  Koemer.    (1888.) 

Paleont.  Abhandl.  Vierter  Baud,  Heft  4,  pp.  17, 
18,  Taf.  I  [xxxi],  flg.  9.  Berlin,  1888.  F. 
Bocmer. 

Formation:  Cretaceoua. 

Location:  Two  niilcfl  above  the  month  of  Bartona 
creek,  near  AuBtin,  Tex. 

diapar  n.  8.  Gabb.     (1864.) 

Geol.  Sur.  Cal.  Paleont,  vol.  1,  p.  113,  pi.  19, 
flga.  66,  66a.    Phila.,  1864.    W.  M.  Gabb. 

Formation:  Cretaceoua. 

Location:  North  fork  of  Cottonwood  creek, 
Gthaata  county.  Gal. 

goodhallii  ?  Barcena.     (1877.) 

Ann.  Moaeo.  Nac.  Mex.,  Tomo  1,  p.  201,  flg.  24. 

Mexico,  1877-1879.    M.  Barcena. 
Formation:  Cretaceoua. 
Location :  Near  Orizaba,  Mexico. 

Meroglifica  ?  Barcena.    (1877.) 

Ann.  Muaeo.  Nac.  Mex.,  Tomo  1,  p.  201,  flg.  23. 

M)exlco,  1877-1879.    M.  Barcena. 
Formation:  Cretaceoua. 
Location:  Cavern  of  Cacahuamilpa,  in  Barranca 

Leca,  and  near  Orizaba,  Mexico. 


Nerinea— Continued. 

hieroglifioa   (Bareena)    Urquiza. 

(1882.) 
Ann.  Mln.  Fomento  Rep.  Mex.,  Tomo  7,  p.  224, 

flga.  10, 18L    Mexico,  1882.    M.  Urqulxa. 
Formation:  Oretaceooa. 

liocatlon:  Cerro  de  loa  Gnaimaiiea,  and  road  to 
Rincon,  Coalcoman  district*  atate  of  Michoacan, 
Mexico. 

maudenaea  n.  0.  Whiteavea.    (1884.) 

Geol.  and  Nat  Hirt.  Sar.  Can.  Mee.  Ftan.,  toL 
1,  pt  3,  pp.  214,  216,  pL  27,  flga.  2,  2a^  Mon- 
treal, 1884.    J.  F.  Whiteavea. 

Formation:  Cretaceoua. 

Location:  Eaat  end  of  Maud  ialand,  ofpoaite 
Leading  ialand,  in  Skidegate  inlet 

BohottU  a.  a.  Conrad.    ( 1857. ) 

Rep.  U.  8b  and  Mex.  Bound.  Sur.,  toL  1,  pt  2, 
pp.  168, 159,  pi.  14,  flga  So,  6.    Waah.,  1857. 
T.  A.  Conrad. 
Formation:  Cretaceoua. 

Location :  Oak  creek,  near  month  of  Pnercoa  river. 
Bubnla  n.  s.  Roemer.    (18880 

Paleont  AbhandL  Vierter  Band,  Heft  4,  pL  18^ 
Taf.  I  [XXX.], flg. la    BerUn,1888.    F.  Roemer. 

Formation:  Cretaceoua. 

Location:  Two  milea  above  the  month  of  Bartona 
creek,  near  Auatin,  Tex. 

tezana  Roemer.    (1852.) 

Kreide  von  Tex.,  p.  41,  Taf.  4,  fl^.  7.    Bonn, 

1852.    F.  Roemer. 
Formation:  Cretaceoua. 
Location:  Frederickabnrg,    and    on  the    upper 

courae  of  the  Pedemalea  river,  Tex. 

8p.  undet.  (t)  Roemer.     (1849.) 

Tex.,  pp.  411,  412.    Bonn,  1849.    F.  Roemer. 

Formation:  Cretaceoua. 

Location:  Upper  courae  of  Pedemalea  river,  Tex. 

8p.  undet.  Roemer.    (1852.) 

Kreide  von  Tex.,  p.  41,  Taf.  4,   flg.  8.    Bonn, 

1852.    F.  Roemer. 
Formation:  Cretaceoua. 
Location:  On  the  upper  courae  of  the  j^demalee 

river,  Tex. 

sp.  undet.  Roemer.    (1852.) 

Kreide  von  Tex.,  pp.  41,42,  Taf.  4,  flg.  9.    Bonn, 

1852.    F.  Roemer. 
Formation:  Cretaceoua. 
Location:  On  the  upper  courae  of  the  Pedemalea 

river,  Tex. 

Neilta  (Linn)  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleont,  vol.  1,  p.  137.    FUIa., 
1864.    W.  M.  Gabb. 

ouneata  n.  s.  Gabb.    (1864.) 

GeoL  Sur.  Cal.  Paleont,  vol.  1,  pp.  137, 188,  pL 
21,  flg.  97.    PhiU.,  1864.    W.  M.  Gabk 

Formation:  Cretaceoua 

Location:  Tuacan  apringa,  Tehama  c<mn(gr«  OhI. 
deformia  n.  s.  Gabb.    (1864.) 

Geol.  Bur.  OaL  Paleont,  voL  1,  p.  137,  pL  a,  flg. 
96.    Phila.,  1864.    W.  M.  Oabb. 

Formation:  Cretaceoua. 

Location:  North  fork  of  Cottonwood  craek.  OU. 
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JTexita — Continued. 

(ThelioBtyla)  trianenlata  n.  «. 

Oabb.    (1869.) 

GeoL  Bar.  Cal.  Paleoot.,  toI.  3,  p.  170,  pL  28.  flgi. 

62,020.    Phila.,  1869.    W.  M.  Gftbb. 
FonDAtton:  Gretaccom. 
Location:  N«w  Idria,  Gal. 


f  White.    (1886.) 


Boll.  U.  8.  0«0l.  fiur.,  No.  22,  p.  12,  pi.  6,  figs.  7, 8. 
Waah.,  1886.    G.  A.  White. 

Formation:  Gretaceoai»  Wallala  group. 

Location:  Shore  of  Tedoa  Bantoa  bay,  Lower  Cali- 
fornia. 

Veiitella  (Hamp.)  M.  A,  H.    (1861.) 

Piac  Acad.  Nat  Bci.,  FhUa.,  for  1801,  p.  444. 
Phila.,  1862.    Meek  A  Hajden. 

nebrascenalBn.  s.  M.  A,  H.    (1861.) 

Proc.  Acad.  Nat  ScL,  Phlla.,  for  1861,  p.  444. 

Phila.,  18fi2.    Heek  ft  Hayden. 
Formation:  Grctaceons.* 
Location:  Head  of  Wind  rirer,  Nebr. 

■         nebrascenaiB  M.  A  H.    (1865.) 

Taleont  Up.  UiflBonri,  Smithaon.  Cont  Knowl., 

vol.   14,   No.   172,    pp.  109,  110,  fig.    3  text 

Wash.,  1866.    Meek  St  Hayden. 
Formation:  Jaraiaic. 
Location:  Head  of  Wind  river,  Dak. 

XVexltina  (Lam.)  White.    (1874.) 

PreUm.  Bep.  Qeogr.  and  Oeol.  Expl.  and  Snr. 
weet  of  one-hundredth  meridian,  Q.  M. 
Wheeler,  p.  24.    Wash.,  1874.    G.  A.  White. 

^  (Lam.)  White.    (1874.) 

Prelim.  Bep.  Invert  Foa.,  Geogr.  and  Geol. 
Expl.  and  Snr.  weet  of  one-hundredth  meridian, 
p.  24.    W^adi.,  1874.    C.  A.  White. 

banniatezi  (Meek)  White.    (1879.) 

Ileventh  Ann.  Bep.  U.  8.  Geol.  and  Oeogr.  8ur. 

Terr.,  p.  237.    Wadi.,  1879.    G.  A.  White, 
formation:  Gretaceona. 
Location:  CoalTille,  Utah. 

" — ^bansiaterl  (Meek)  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  8ur. 

Terr.,  part  1,  pp.  26,  26,   pi.  12,  flga.  10a-«. 

Wash.,  1883.    G.  A.  White. 
Formation:  Gretaceona. 
Location:  Oarletona  coal  mine,  GoaWllle,  Utah. 

—  bannisteri  (Meek)  White.    (1883.) 

Third  Ann.  Bep.  U.  8.  Geol.  Snr.,  p.  62,  pL  6,  flga. 

11,12.    Waah.,  1883.    G.  A.  White. 
Formation:  Cretaceoua. 
Location:  Coalville,  Utah. 

• —  braneri  n.  a.  White.    ( 1882. ) 

Proc.  U.  8.  Nat  Mua.,  vol.  6,  pp.  06,96,  pi.  4, 
fl(B.  7,8.    Waah.,  188:).    G.  A.  White. 

Formation:  Gretaceona. 

Location:  Y^ley  of  South  Platto  river,  north- 
«aatem  Colorado. 


Neritlna — Continued. 

bnmexl  White.    ( 1883. ) 

Third  Ann.  Bap.  U.  &  Gaol.  Bar.,  pw  63,  pi.  28» 
flga.  12, 13.    Waah.,  1888.    G.  A.  White. 

Formation:  Gretaceona. 

Location:  Xaat  of  the  Bocky  mountalna  in  north- 
em  Colorado. 

Ineompta  n.  s.  White.    ( 1879. ) 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Oeogr.  Sur. 

Terr.,  p.  260.    Waah.,  1870.    G.  A.  White. 
Formation:  Cretaceoua. 
Location:  Hiliiard  atation,  Wyo. 

Inoompta  White.    (1879.) 

Eleventh  Ann.  Rep.  U.  8.  Geol.  and  Gaogr.  Snr. 

Terr.,  pp.  806,  860,  pi.  7,  flga.  6»-e.    Waah., 

1870.    G.  A.  White. 
Fbrmadon:  Gretaceona. 
Location:  Valley  of  Sulphar  creek,  near  Hiliiard 

atation,  Wyo. 

natioiformla  n.  b.  White.    (1878.) 

Bull.  U.  8.  Oeoi.  and  Geogr.  8nr.  Terr.,  vol.  4^ 
NO.S,  p.  716.    Waah.,  1878.    G.  A.  White. 

Formation:  Cretaceoua. 

Location:  Bear  river  valley,  near  the  mooAh  of 
Sulphur  creek,  Wyo. 

natioifoniiiB  White.    (1879. ) 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  8nr. 

Terr.,  p.  244.    Waah.,  1870.    C.  A.  Whita. 
Formation:  Cretaceoua. 
Location:  Near  Mellia  atation,  Wyo. 

natioiformia  White.    ( 1883. ) 

Twelfth  Ann.  Bep.  U.  8.  GaoL  and  Geogr.  Sur, 
Terr.,  pt.  1,  p.  89,  pi.  SO,  flga.  So,  b.  Waah., 
1883.    C.  A.  White. 

Formation:  Cretaceoua. 

Looation:  Near  mouth  of  Snlphur  oreak,  valley 
of  Bear  river,  Wyo. 

naticifomiiB  White.    (1883. ) 

Third  Ann.  Bep.  U.  8.  Geol.  Snr.,  p.  62.  pL  7,  flga. 

6,  6.    Waah.,  1883.    C.  A.  White. 
Formation:  Cretaceoua. 
Location:  Coalville.  Utah. 

— —  nebraaoanalB  (M.  Sl  H.)  White 

(1883.) 

Third  Ann.  Bep.  U.  8.  Geol.  Sur.,  p.  61,  pi.  8,  flgi. 

10,11.    Waah.,  1883.    C.  A.  White. 
Formation:  Juraaaic. 
Location:  Vicinity  of  the  Black  hilla. 

''nebrascenaiB    (M.    &   H.)   White. 

(1886.) 

Bull.  U.  8.  Geol.  Snr.,  No.  20,  p.  23,  pi.  4,  fig.  16b 

Wash.,  1886.    C.  A.  White. 
Formation:  Juraaaic. 
Location:  Black  hilla  of  Dakota. 

nebrascenaiB  ?  (M.  &.  H.)    HilL 

(1888.) 

Ann.  Bap.  Geol.  Sur.  Ark., for  1888,  vol.  2,  p.  12SI 

Little  Bock,  1888.    B.  T.  Hill. 
Formation:  Cretaceoua? 
Location:  Arkauaaa. 


.  I'Beferred  to  the  Jnnaaic  br  Mr.  Ueek  in  1865.    The  true  geological  age  of  the  strata  la  yet  in  douht 
^  Meek,  F.  B.,  Pal.  Up.  Ulsaouri,  pp.  109,   110.    Wash.,  1&66.] 
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Nexitlna— Continaed. 

phaseolazlB  n.  0.  White.    (1874.) 

Prelim.  Bep.  Geogr.  mad  G«ol.  Expl.  and  Bar. 
wMt  of    one^undredth    meridian.     <}.     M. 
Wheeler,  p.  24.    Wash.,  18T4.    a  A.  White. 
Ibrmatton:  JuraKio. 
Location:  Salt  creek,  near  Nephi,  Utah. 

phaseolazlB  n.  s.  White.    (1874.) 

Prelim.  Bep.  Inrert.  Foei.,  Geogr.  and  Oeol.  Expl. 

and  Sor.  weet  of  one-hundredth  meridian,  p. 

24.    Wash.,  1874. 
Formation:  Jnnaic 
Location:  flalt  creek,  near  Nephi,  Utah. 

?  phaaeolaris  White.    (1876.) 

Bep.  Geogr.  and  GeoL  BxpL  and  Sur.  weet  of  one 
hundredth  meridian,  toL  4,  pt.  1,  pp.  167,  168, 
pi.  13,  flgi.  la-«.     Waah.,  1876.     0.  A.  White. 

Formation:  Jnraeaie. 

Location:  Salt  creek,  near  Nephi,  Utah. 

^pifliformlB  n.  s.  Meek.    (1873.) 

Sixth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sor.  Terr., 

pp.  600,  601.    Wadi.,  1878.    V.  B.  Meek. 
Formation:  Gretaceone. 
Location:  OoaWUle,  Utah. 

piaiformiB  (Meek)  White.    ( 1879. ) 

Eleventh  Ann.  Bep.  U.  S.  Oeol.  and  Geogr.  8nr. 

Terr.,  p.  237.    Waeh.,  1879.    a  A.  White. 
Formation:  Cretaceooa. 
Location:  Goalrille,  Utah. 

piBifonniB  (Meek)  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Ooogr.  Sur. 

Terr.,  pt  1,  pp.  26,  27.    Wadi.,  1883.    a  A. 

White. 
Formation:  Gretaoeone. 
Location:  CoalTiUe,  Utah. 

piBum  (Meek)  White.    (1879. ) 

Elerenth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  308,  pi.  7,  figs,  llcwe.     Wash.,  1879. 

0.  A.  White. 
Formation:  CretaceouB. 
Location:  Coalrille,  Utah. 

piBum  (Meek)  White.    (1879.) 

XlcTenth  Ann.  Bep.  U.  S.  GeoL  and  Geogr.  Sur. 

Terr.,  p.  237.    Waeh.,  1879.    a  A.  White. 
Formation:  Cretaoeoua. 
Location:  GoalTille,  Utah. 

?  poweUi  n.  B.  White.    (1876.) 

Bep.   GeoL  Uinta   Mta.,  pp.  110;  111.     Wadi., 

1876.    C.  A.  White. 
Formation:  Juraeiic. 
Location:  Mouth  of  Thiatle  creek,  Spaniah  fork 

canyon,  Utah. 

Tolylllneata  n.  s.  White.    (1876.) 

Hep.  GeoL  Uinta  Mti.,  p.  131.    Waah^  1876.    a 

A.  White. 
Formation:  Tertiary  [Cretaceoui]. 
Location:  Black  buttea,  W70. 

TolvlUneata  White.    ( 1879. ) 

Bleyenth  Ann.  Bop.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  209.    Waah.,  1879.    a  A.  White. 
Formation:  Oretaceona. 
Location:  Tampa  Talley,  near  Canyon  park,  Colo. 


Neritlna — Continued. 

▼olvilineata  White.    (1879. ) 

Elerenth  Ann.  Bop.  U.  S.  GeoL  and  G«ogr. 
Terr.,  p.  220.    Waah.,  1879.    a  A.  Whitai 
Formation:  Okvtaoeooa. 
Location:  Black  buttea  atatlon,  Wyo. 

▼olvUineata  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Googr.  Sor. 

Terr.,  pt.  1,  pp.  88, 88,  pL  21,  ilga.  6a,  ft.  Waah^ 

1883.    a  A.  White. 
WormtMoa:  Cretaceoua. 
Location:  Black  buttea  station,  Wja, 

▼Olvilineata  White.    (1883.) 

Third  Ann.  Bep.  U.  8.  Geol.  Sur.,  pi  69^  pL  21^ 

flg8.12,13.    Wash.,  1883.    O.  A.  Whltaw 
Formation:  Cretaoeoua. 
Location:  Black  buttea,  Wyo. 

(doBtia  ?)  ballatula  n.  b.  Meek. 

(1873.) 

Sixth  Ann.  Bep.  U.  8.  GeoL  and  Googr.  Su: 
Terr.,  pp.  497,  496.    Waah.,  1878.    F.  B.  Meak. 
Formation:  Cretaceoua. 
Location:  Oarleton^a  ooal  mine,  GoaIyiUa,Utah. 

(doBtia  ?)  oarditoideB  n.  b.  Meek. 

(1873.) 
Sixth  Ann.  Bep.  U.  8.  GooL  and  Geog;r.  aac 

Terr.,  p.  499.    Waah.,  1878.    F.  B.  Miaak. 
Formation:  Cretaoeoua. 
Location:  Garleton'a  ooal  mine,  CoaIrilla,Utah. 

(doBtia  ?)  patellifonniB  n.  s.  Meek. 

(1873.) 
Sixth  Ann.  Bep.  U.  S.  GeoL   and  Geogr.  aac 
Terr.,  pp.  498,  499.    Waah.,  1873.    F.  B.  Meek. 
Formation:  Cretaceoua. 
Location:  OoalriUe,  Utah. 

(Neritella)  banniBterl  n.  b.  Meek. 

(1873.) 

Sixth  Ann.  Bep.  U.    S.  GeoL  and  Geogr.  Sar. 
Terr.,  pp.  499,  600.    Waah.,  1873.    F.  B.  Meak. 
Formation:  Cretaceoua. 
Location:  Carleton'a  coal  mine,  CoalriUe^Utah. 

(Neritella)  piaum  n.  s.  Meek.  (1873.) 

Sixth    Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sor. 

Terr.,  p.  600.    Waah.,  1873.    F.  B.  Meek. 
Formation:  Cretaoeoua. 
Location:  CoalrUle,  Utah. 

(Velatella)  baptiata  n.  s.  White. 

(1878.) 

BnlL  U.  S.  Geol.  and  Geogr.  Sur.  Terr.,  toL  4^ 
No.  3,  pp.  716,  716.    Waah.,  1878.    a  A.  Whiter 

Formation:  Cretaceoua. 

Location:  Black  buttea  atation.  Union  Pacific  rail- 
road, Wyo. 

(Velatella)  iMtptlBta  White.  (1879.) 

Elerenth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Sac 

Terr.,  p.  220.    Waah.,  1879.    a  A.  WhltOw 
Formation:  Cretaceoua. 
Location:  Black  buttea  atatlon,  Wjow 
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Neritizia — Couti  nned. 

(Velatella)baptlsta  White.  (1883.) 

Twelfth  Ann.  Rep.  U.  8.  Geol.  and  G^ogr.  Sur. 

Terr.,  pt.  1,  pp.  89,  90,  pi.  29,  flgs.  6a,  b.    Wash., 

1883.    a  A.  White. 
Formation:  Cretaceona. 
Location:  Black  huttea  atation,  Wyo. 

(VelateUa)  baptlsta White.  (1883.) 

Third  Ann.  Bep.  U.  S.  GaoL  Bar.,  p.  62,  pL  28, 

flea.  16-20.    Waah.,  1883.    0.  A.  White. 
Formation:  Gretaceoua. 
Location:  Black  hnttes,  Wya 

(VelateUa)  bellatnla  (Meek)  White. 

(1879.) 

SlaTonth  Ann.  Bap.  U.  B.  Gaol,  and  Gaogr.  Bar. 

Tarr.,  p.  237.    Waah.,  1879.    0.  A.  White. 
Formation:  Oretaceoxu. 
Location:  CoalTille,  Utah. 

— (VelateUa)  bellatnla  (Meek)  White. 
(1883.) 

Third  Ann.  Bep.  U.  8.  Geol.  Bar.,  p.  62,  pL  &, 

flKL8,9.    Waah.,  1883.    a  A.  White. 
Formation:  Gretaoeona. 
Location:  OoalTille,  Utah. 

—  (VelateUa)  IseUatula  (Meek)  White. 
(1883.) 

Twelfth  Ann.  Bep.  V.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  pt.  1,  pp.  27,  28,  pL  12,flgi.  8a,  b.    Waah., 

1883.    a  A.  White. 
Formation:  Gretaceoua. 
Location:  Carleton*8  coal  mine,  GoalTllle,Utah. 

—  (VelateUa)  oarditoideB  (Meek) 
White.    (1875.) 

Bep.  Geogr.  and  Geol.  Expl.  and  Snr.  weet  of 
one  hundredth  meridian,  toI.  4,  pt.  1,  pp.  189, 
190,  pL  18,  flge.  7a-«.  Waah.,  1876.  0.  A. 
White. 

Fonnation:  Gretaceoua. 

Location:  South  of  Lett  blnfl;  Utah. 

—  (VelateUa)  oarditoideB  (Meek) 

White.     (1879.) 

nerenth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Sur. 

Terr.,  p.  237.    Waah.,  1879.    C.  A.  White. 
Formation:  Gretaceoua. 
Location:  CoaiTiUew  Utah. 

— -  (VelateUa)  oarditoideB  (Meek) 
White.    (1883.) 

Third  Ann.  Bep.  U.  8.  Geol.  Sur.,  p.  62,  pL  6, 

flg.  la    Wash.,  18S3.    a  A.  White. 
Formation:  Gretaceoua. 
Location:  OoalviUe,  Utah. 

—  (VelateUa)  oarditoideB  (Meek) 
White.    (1883.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  pt.  1,  pp.  28,  29,  pi.  12,  fig.  7a.    Waah., 

1883.    a  A.  White. 
Formation:  Gretaceoua. 
Location :  Gftrleton*B  coal  mine,  Coalyille,Utah. 

—  (VelateUa)  pateUiformiB  (Meek) 
White.    (1879.) 

Beventh  Ann.  Bap.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  237.    Wadi.,1879.    a  A.  White. 
Formati<m:  Gretaceoua. 
Location:  OoalviUi,  Utah. 


Nexitiiia-— C  on  t  i  n  ued . 

(VelateUa)  patelUformia  (  Meek  ) 

White.    (1879.) 

Eleventh  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Bar. 

Terr.,  p.  309,  pi.  7,  flgt.    7a-<i.    Waah.,  1879. 

a  A.  AVhite. 
Formation:  Gretaceoua. 
Location:  Goairille,  Utah. 

(NelateUa)  pateUiformiB  var.  web- 

erenaiB  n.  var.  White.    (1879.) 
KloTonth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Snr. 

Terr.,  p.  237.    Waah.,  1879.    G.  A.  White. 
Formation:  Gretaceoua. 
Location:  CoalTille,  Utah. 

(VelateUa)  pateUiformiB  rar.web- 

erenaia  White.    (1879.) 

Bleventh  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Bvr. 

Terr.,  pp.  809,  310,  pL  7,  flga.  8a,  b.    Waih., 

1879.    G.  A.  White. 
Formation:  Gretaceoua. 
Location:  Goalville,  Utah. 

f  White.    (1889.) 

BnlL  U.  8.  GeoL  Bur.,  No.  61,  p.  62,  pi.  10^  fig.  If. 

Waah.,  1889.    G.  A.  White. 
Formation:  Gretaceoua. 
Location:  Palace  camp,  Waah. 

Neiitop8iB(Gratel.)    Shumard.    (1859.) 

Trana.  Acad.  Sci.,  St.  Louie,  toL  1, 1866-1860,  p. 
608.    St.  Louia,  1866-1860.    B.F.  Shumard. 

biangolatuB  n.  s.  Shumard.    (1859.) 

Trana.  Acad.  Sci.,  St.  Louia,  roU  1, 185&-1860.  p. 

698.    St.  Louia,  1856-1860.    B.F.  Shumard. 
Formation:  Gretaceoua. 
Location:   Alexander*a   bend,  Grayaon  connty, 

Tex. 

Nevexlta  (Eisso)  Qabb.    (1864.) 

Geol.  Sur.  Gal.  Paleont,  vol.  1,  p.  108.    Phlla., 
1864.    W.H.Gabb. 

globoBa  n.  8.  Gabb.    ( 1869. ) 

Geol.  Sur.  OaL  Paleoat.,  toI.  2,  p.  161,  pi.  27,  flg. 

39.    Phila.,  I860.    W.M.Gabb. 
Formation:  Cretaceous. 
Location:  Ten  milee  weat  of  Griawold'a  on  the 

road  ft'om  San  Juan  to  New  Idria,  and  south- 

eaat  of  the  **Sheep  well,**  CaL 

aecta  n.  b.  Gabb.  (1864.) 

Geol.  Sur.  Gal.  Paleont,  toI.  1,  pp.  108,109,  pL 

220,220a.    Phila.,  1864.    W.M.Gabb. 
Formation:  Gretaceoua. 
Location:  Alizoa  creek,  near  Fort  Tqjon,  Gal. 

Niaoa  csubgen.  Swain)  Meek.    (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  toI.  9,  p.  514.    Waah., 
1876.    F.B.]Ieek. 

NiBO  (Ri88o)  Gabb.    (1864.) 

Geol.  Sur.  Gal.  Paleont.,  yoI.  1,  p.  116.    Phil*., 
1864.    W.M.Gabb. 

poUta  n.  B.  Gabb.    (1864. ) 

Geol.  Sur.  GaL  Paleont,  yoI.  1,  p.  116,  pi.  U,  flg. 

113.    Phila.,  1864.    W.M.Gabb. 
Formation:  Gretaceoua. 
Location :  Northeast  of  Martiuex,  GaL 
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Nodosaria  (Lam.)  Conrad.    (1857.) 

Bep.  U.  8.  and  Mex.  Bound.  Svr.  toI.  1,  pt.  2,  p. 
169.    Wash.,  1867.    T.  A.  Conrad. 

^—  acuB  Ehrenberg.    (1854.) 

Mikrogeologie,    Taf.  32,  fig.  8.    Leipiig,  1864. 

0. 0.  Ehrenberg. 
Formation:  Cretaceous. 
Location:  Mieeonri  region. 

—  ampla  Ehrenberg.    (1854.) 

Mikrogeologie,  Taf.  32,  flg.  8.     Lelpslg,  1864. 

0. 0.  Bhrenbeig. 
formation:  Cretaceons. 
Location:  MiasiiBippi  region. 

sulcata  nllB.    (1870.) 

ZeitKh.  Deutech.  Geol.  Geii,  Band  82,  p.  214. 

Berlin,  1870.    H.  Credner. 
Formation:  Cretaceons. 
LocaUon:  Brownville  and  Turtle  mill,  JS.  J. 

—  tezana  n.  s.  Conrad.    (1857.) 

Bep.  U.  8.  and  Mex.  Bound.  Snr.,  toI.  1,  pt.  2,  p. 
169,  pi.  14,  figs  4a-e.  Wadi.,  1867.  T.  A.  Con- 
rad. 

Formation:  Cretaceons. 

Location:  Between  El  Paso  and  Frontera. 

—  tnmescenB  Eh  renberg.    ( 1854. ) 

Mikrogeologie,  Taf.  32,  flg.  4.    Leipaig,  1864.    C. 

O.  Ehrenberg. 
Formation:  Cretaceous. 
Location:  Mississippi  region. 

•^—▼olgaxis  Ehrenberg.     (1854.) 

MIkrt>geolog{^  Taf.  32,  flg.  2.    Leipilg,  1864.    a 

O.  Xhrenberg. 
Fblrmatlon:  Cretacenufl. 
Location:  Missouri  region. 

vulgaiia  Ehrenberg.    (1854.) 

Mikrogeologi^  Taf.  82,  flg.  6.    Leipaig,  1864.    C. 

O.  Ehrenberg. 
Formation :  Cretaceous. 
Location:  Mldsisslppi  region. 

—  Bp.  Renss.     (1861.) 

Math.Naturw.  CI.  Kaiserl.  Akad.  Wise.  Sitznngsb., 
1861.  Band  XLIT,  p.  334.  Wien.,  1862.  A. 
E.BuesB. 

Formation:  Cretaceous. 

Location :  New  Jersey. 

(d'Orb. )  RensB.    ( 1861. ) 

Math.-Naturw.C1.  Kaiserl.  Akad.Wiss.SItzungsb., 
Band.  XLIY,  p.  334.    Wien.,  1862. 


1861. 
B.  Beuss. 


A. 


Nucleolites  ( Lam . )  Morton .    ( 1834. ) 

Synop.  Org.  Bern.  Cret  Or.  U.  8.,  p.  76.    Phila., 
1834.    8. 0.  Morton. 

—  crucifer  Morton.    (1833.) 

Am.  Jour.    Scl.,  Ist  ser.,  voL  23,  p.  294.    New 

Haven,  1833.    S.  G.  Morton. 
Formation :  [Cretaceous.] 
Location:  United  8tates. 

—  cmciler  Morton.    (1834.) 

Synop.  Org.  Bern.  Cret.  Gr.  TJ.  S.,  p.  76,  pi.  3,  flg.  16. 

Fhila.,  1834.    8.  O.  Morton. 
Formation:  Cretaceous. 
Location:  New  Jersey. 


Nucleolitee — Contin  ned. 

onicifer  (Morton)  Deaor.    (1858.) 

Synop.  Echinoides  Foss.,  p.  202.    Parte  and  Wi«»> 

bade,  1868.    E.  Desor. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

crucifer  (Morton)  Credner.    (1870.) 

Zeitsch.  Dentsch.  Geol.  Oes.,  Band  22,  pp.  217, 

218.    Berlin,  1870.    H.  Credner. 
Formation:  Oretaooovs. 
Location:  Brownville,  N.  J. 

lyelli  (Couper  M88.)  Conrad. 

(1850.) 

Jonr.  Acad.  Nat.  Sd.,  Fhlla.,  toL  2,  Sd  aer.,  1850- 
1864,  p.  40,  pi.  1,  flg.  14.  Phila.,  1850-1854. 
T.  A.  Conrad. 

Formation:  Tertiary  [CretaceotssT]. 

Location:  Baker  county,  Oa. 

mortonl   (Coaper   MBS.)   Conrad. 

(1850.) 

Jour.  Acad.  Nat.  Sd.,  Pbila..  toI.  2, 2il  ser.,  1860- 
1864,  p.  40,  pL  1,  flg.  11.  Phila.,  1850-1864. 
T.  A.  Conrad. 

Formation:  Tertiary  [Cretaceous?]. 

Location:  Palmyra,  Lee  county,  Oa. 

Nncula  [Lam.]  Morton.    (1834.) 

Synop.  Org.  Bom.  Cret.  Gr.,  U.  8.,  p.  66.  Philii, 
1834.    8.0.  Morton. 

(Lam.  typical)  Meek.    (1876.) 

Bep.  TJ.  8.  Oeol.  Snr.  Terr.,  yoI.  9,  p.  98.  Wash., 
1876.    F.  B.  Meek. 

bellastiiata  n.  s.  Shumard.    (1861.) 

Proc.  Boston  Soc.  Nat.  Hist.,  toI.  8,  1861, 1862, 

pp.  202,  203.    Boston,  1862.    B.  F.  Shumard. 
Formation:  Cretaceous. 
Location:  Bed  river  bluflb,  Fannin  county,  Tex. 

bellaatxiata  (Shamard)    White. 

(1883.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 
Terr.,  pt  1,  p.  38,  pi.  18,  flgs.  5»-e.  Wash., 
1883.    0.  A.Whit«. 

cancellata  n.  s.  M.  &  H.    (1856.) 

Proc  Acad.  Nat.  Bci.,  Phila.,  for  1866»  p.  8& 

Phila.,  1867.    Meek  ft  Hayden. 
Formation:  Cretaceous. 
Location:  Bloreau  riTor,  Nehr. 

cancellata  (M.  <&  H. )Meek.    (1876.) 

Bep.  U.  8.  Geol.  Snr.  Terr.,  toI.  9,  pp.  102,  108^ 
pi.  28,  figs.  13a-«.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceons. 

Location:  Morean  river.  Long  lake.  Deer  credc, 
on  the  North  Platte. 

cancellata (M.&H.)  White.  (1879) 

Eleventh  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Sur. 

Terr.,  p.  181.    Wash.,  1879.    a  A.  White. 
Formation:  Cretaceous. 
Location:  Yalley  of  tho  Cache  &  la  Poudre,  near 

Golden  city,  (jolo. 

cancellata  (M.&H.)  White.  (1879.) 

Eleventh  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Snr. 

Terr.,  p.  197.    Wash.,  1879.    a  A.  White. 
Formation:  Cretaceous. 
Location:  Near  Golden  city,  Colo. 
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Nuoula — Con  tinued. 

caneellata  (M.  Sl  H.)  Whiteaves. 

(1886.) 

G«ol.  and    Nat.    Hist.  Bar.    Oao.,    GonL   Can. 

Pftlaont,  Tol.  1,  pt.  1,  pp.  37,  88.    Montraal, 

1886.    J.  F.  Whitearet. 
Formation:  Cretaceoos. 
Location:  St.  Mary  river,  eleven  miles  above  its 

month,  Oinada. 

—  caneellata  (M.  &  H.)    Whiteaves. 
(1885.) 
Q«o1.  and  Nat  Hist.  Snr.  Can.,Oont  Oan.  Paleont, 
vol.   1,  pt.  1,  p.  79.    Montreal,  1885.    J.  F. 
Whitcares. 
Formation:  Gretaeeons. 

Location :  Milk  rirer,  at  the  mouth  of  Pa-Kow-Ki 
coulee  and  MUk  river,  four  miles  cast  of  the 
croislDg  of  MacLeod  Benton  trail,  Canada. 

—— ctmeifrona  n.  8.  Conrad.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4,  2d  ser.,  1868- 
1860,  p.  281,  pL  46^  flg.  83.  Phila.,  1888-1860. 
T.  A.  Conrad. 

Formation:  CYetacoou. 

Location:  Eu&nla,  Ala. 

"■^ — -  diatorta  n.  b.  Gabb.    (1860). 

Jour.  Acad.  Nat  Sci.,  Phila., vol.  4,  2d  ser.,  1868- 

1860,  pp.  »96,  387,  pi.  68, !!«.  Si.    FhiJa.,  1868- 

1860.    W.  M.  Oabb. 
formation:  Cretareons. 
Xjocation:  Cut  on  the  Memphis  and  Charleston 

B.  B.,  where  it  crosses  the  Tennessee  and  Mls- 

sisrippi  State  line. 

euftdenaia  n.  s.  Gabb.    (1860.) 

Jonr.  Acad.  Nat  Sci.,  PhUa.,  Tol.i^Sd  ser.,  1858- 
1800,  p.  897,  pL  68,  flft.  3A.  Phila.,  1868-1860. 
W.  M.  Gabb. 

^tomation:  Cretaceona. 

Xooatlon:  Xnfanla,  Ala. 

•quilateralia  n.  s.  M.  A  H.    (1856.) 

X*roc.  Acad.  Nat  ScL,  Phila.,  for  1866,  pp.  •«,  86. 

Phila^l867.    MeekAHajdMi. 
formation:  Cretaceoos. 
^jocation:  Morean  rirer,  Nebr. 

ermanl  (Qir.)  £iohwald.    (1871.) 

Qeogr.  Paleont,  Bemerk.  Halb.  Mang.  alentis- 
chen  InselD,  pp.  126^  127.  St  Petersbni^  1871. 
E.  Eichwald. 

formation:  Cretaceoa& 

lx>catlon:  Atcba  island,  Alaska. 

evanai  n.  s.  M.  &.  H.    (1856.) 

Proc.  Acad.  Nat  Sci. ,  Phila.,  for  1866,  p.  84.  Phlhu, 

1857.    Meek  *  Hayden. 
Yormation:  Cretaceous. 
Location:  Morean  rirer,  Nebr. 

haydeni  n.  8.  Shnmard.    (1859.) 

Trans.  Acad.  Sd.,  St  Louis,  yoI.  1,  1666-1860,  pp. 
102,603.    St  Louis,  1856-1860.    B.  F.Shumard. 
Formation:  Cretaceous. 
Location:  Bed  river, Fannin  county,  Tex. 

-—  haydeni  (Shnmard)  White.    (1883.) 

Twelfth  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 
Terr.,  pt.  1,  p.  38,  pi.  18,  flgs.  6a,  6.  Wash.,  1883. 
C.  A.  White. 


Nucula — Conttnned. 

monmouthenaia  n.  a.    Whitfield. 

(1885.) 

Mon.  V.  S.  Cool.  Sor.,  rol.  9,  pp.102,  103,  pi.  11, 

fig.l.    Wash.,  1886.    R.  P.  Whitfield. 
Formation:  Cretaceous. 
Location :  Marlboro  and  Haddonlleld,  N.J. 

obaoletaatriata   n.   8.    M.   d&   H. 

(1856.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1856,  p.  275. 

Phila.,  1867.    Meek  A  Hayden. 
Vonnation:  Cntaceoua. 
Location:  Great  bend  of  the  Minouri,  Nebr. 

obaoletlatriaU  (M.  A  H.)    Meek. 

(1876.) 

Kep.  U.  S.  Oeol.  Sur.  Terr. ,  rol.  9 ,  pp.  100, 101,  pl.l5, 

fig8.10e,d.    Wash.,  1876.    F.B.Meek. 
Formation:  Cretaceous. 
Location:  Great  bend  of  the  Mimouri. 

peotinata  (?)  (Sow.)    Whiteaves. 

(1879.) 

Geol.  Sur.  Can.  Mes.  Foes.,  toI.  1,  pt  S,  p.  161,  pi.  18, 

fig.  8.    Montreal,  1879.    J.F.WhiteaTSS. 
Formation:  Cretaceous, 
evocation:  Lower  part  of  the  Trent  rirer. 

—— percraaaa  n.  8.  Conrad.    (1858.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  rol.  8,  2d  ser.,  1855- 
1868»p.327,pl.86,flg.4.  Phila.,  1856-1868.  T. 
A.Conrad. 

Formation:  Cretaceous. 

Location:  Owl  creek,  three  miles  north  of  the 
town  of  Blpley,  Miss. 

peroraaaa  ( Co& . )  Gabb .    ( 1876. ) 

Proo.  Aoad.  Nat  Sd.,  Phila.,  for  1876,  p.  818. 

Phila., 1878.    W.M.Gabb. 
Formation:  Cretaceous. 
Location:  Pataola  creek,  Oa. 

peroraaaa  (Con.)  Whitfield.  (1885.) 

Mon.  U.S.  Geol.  Sur., rol. 0, p.  102, pi.  11, figs. 4-8w 

Wash.,  1886.    B.  P.  Whitfield. 
Formation :  Cretaceous. 
Location  :  Near  Burlington,  (?)  N.  J. 

perequalia  n.  8.  Conrad.    (1860.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  rol.  4,  2d  ser.,  1858- 
18G0,p.281.    Phila.,  1858-1860.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  Eufaula,Ala. 

pereqnaUa  (Con.)  Whitfield.  (1885.) 

Mon.  U.  S.  Geol.  Sur. ,  rol.  9,  pp.  104, 106.     Wash., 

1885.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  New  Jersey  (?). 

pJanimarglnata  (M.  ^  H.)  Meek. 

(1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr. ,  rol.  9,  pp.  101, 102,  pl.lfl^ 
fig.  8a,  6.,  pi.  28,  fig.  16.  Wash.,  1876.  F.B. 
Meek. 

Formation:  Cretaceous. 

Location:  Moreau  rirer,  Long  Uka,  Butte  aa 
GrfeB.etc 
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Nucala-^-Continued. 

planimargliiata  (M.  &  H.)  White. 

(1879.) 
Sl«T«nth  Ann.  Bep.  U.  S.  Geol.  and  G«ogr.  Sur. 

Terr. ,  p.  182.    Wash .,  1879.    0.  A.  White. 
Formation :  Gretaceons. 
Location :  Yalley  of  the  Ouhe  k  la  Pondre,  the 

mouth  of  the  Saint  Vralne  creek,  and  near 

Gtolden  city, Colo. 

planimarginata  (M.  A  H.)  White. 

(1879.) 
Elerenth  Ann.  Bep.  U.  8.  Oeol.  and  Geogr.  8nr. 

Terr.,  p.  197.    Wadi.,1879.    0.  A.  White. 
Formation:  Cretaceooe. 
Location:  Near  Golden  city,  Oolo. 

planimargiiiata  (M.  A  H.)  White. 

(1869.) 

*  EleYcnth  Ann.  Bep.  U.  8.  Oeol.  and  Geogr.  Sur. 
Terr.,p.a06.    Wash.,  1879.    a  A.  White. 

Formation:  Cretaceous. 

Location:  Sage  creek,  Colo. 

planimarginata  (M.  &  H.)  Whit- 
field.   (1880.) 

Rep.  Geol.  Black  Hills  of  Dak.,  pp.  406,  407,  pi. 

11,  figs.  6, 6.    Wash.,  1880.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  On  the  Cheyenne  river,  ten  miles  west 

of  the  month  of  BeaTer  creek.  Black  hills. 

planomarginata   n.  s.    M.  &,   H. 

(1856.) 
Proc.  Acad.  Kat.  8cl.,  Phila.,  for  1856,  p.  85.  Phila., 

1867.    Meek  A  Hayden. 
Formation:  Cretaceous. 
Location :  Morean  river,  Nebr. 

adtola  n.  6.  M.  <&  H.    (1856.) 

Proc.  Acad.  Nat.  Bel. ,  Phila. ,  for  1856,  p.  Si.  Phila. , 

1857.    Meek  A  Hayden. 
Formation:  Cretaceous. 
Location:  Horeau  river,  Nebr. 

-^—  serrata  n.  s.  Shumard.    (1859.) 

Trans.  Acad.  Sci.,  St.  Louis,  vol.  1,1856-1860,  p.  603. 

St.  Louis,  186G-1860.    B.  F.  Shumard. 
Formation :  Cretaceous. 
Location:    Bluffs  of  Bed  river,  Lamar  county, 

Tex. 

Blackiana  Gabb.    (1876.) 

Proc  Acad.  Nat  Sci.,  Phila.,  for  1876,  p.  S18. 

Phila.,  1876.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location :  New  Jersey. 

Blackiana  (Gabb)  Whitfield.  (1885.) 

Men.  U.S. Geol.  Sur..  vol.9,  pp.  103,  104,  pi.  11, 
figs.  2,  8.    Wash.,  1885.    B.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  Bev.  G.  0.  Bchanck's  pits,  near  Marl- 
boro, N.  J. 

Boltaxla  n.  b.  Gabb.     ( 1869. ) 

Oeol.  Sur.  Cal.  Paleont.,  toI.  2,  p.  197,  pi.  82.  fig. 

94.    Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location :  Texas  flat.  Placer  county,  Cal. 


Nuoola — Continued. 

BoUtaxla  (Gabb)  Whiteavee.  ( 

Geol.  and  Nat.  Hist.  Sur.  Can.,  Mea.  Fom 
pt  S,  pp.  282,  2S3,  pi.  31,  figs.  8,  So.  M 
1884.    J.  F.  Whiteaves. 

Formation:  Cretaceous. 

Location  :  South  side  of  AUiford  bay. 

BubnaBUta  n.  s.  H.  dt  M.    (18S 

Mem.  Am.  Acad.  Arts  and  Set,  toI.  5,  i 
884,  386,  pi.  1,  figs.  10,  «-«.  Oambri< 
Boston,  1855.     Hall  A  Meek. 

Formation:  Cretaceous. 

Location:  Sage  creek. 

Bubplana  n.  0.  M.  Sl  H.    (185< 

Proc  Acad.  Nat  Sd.,  Phila.,  for  1856 
Phila.,  1857.    Meek  A  Hayden. 

Formation:  Oretaceooa. 

Location:  Yellowstone  rlrer,  one  hnndi 
fifty  miles  above  mouth,  Nebr. 

sabplana  (M.  A,  H.)  Meek.    ( 

Bep.  U.S. Geol.  Sur.  Terr.,  yoI.  9,  pp.  99, 
17,  figs.  70,5.    Wash.,  1876.    F.  B.  Me< 

Formation:  Cretaceous. 

Location:  Yellowstone  riyer,  one  hnndi 
fifty  miles  ttom  its  mouth. 

traakana  n.  0.  Meek.    [*1858.; 

Trans.  Albany  Inst.,  voL  4,  p.  39.    Albaa 

1864.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Nanaimo,  Yanoonver  island. 

traakana  Meek.    (1876. ) 

Bull.  U.  S.  Geol.  and  Geogr.  Sur.  Terr.,  vo 

4,  p.  856.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Nanaimo,  Yancouver  island. 

tnincata  n.  s.  Gabb.    ( 1864. ) 

Geol.  Sur.  Cal.  Paleont.,  vol  1,  pp.  198, 19! 
figs.  184, 184a,  5.    PhlU.,  1864.     W.M. 

Formation:  Cretaceous. 

Location:  Pence*s  ranch,  Butte  county; 
springs,  Tehama  county;  Banch  of  & 
Gonzaga,  east  of  Pacheco  pass,  Martina 

—  TentzlcoBa  n.  s.  H.  d^  M.    ( 18S 

Mem.  Am.  Acad.  Arts  and  Sci.,vol.  6,  n.s 
pi.  1,  figs,  llo,  5.  Cambridge  and  Boeti 
Hall  A  Meek. 

Formation :  Cretaceous. 

Location :  Sage  creek. 

(Acila)  troncata  Gabb.    (186 

Geol.  Sur.  CaL  Paleont.,  vol.  3,  p.  197. 

1869.    W.M.  Gabb. 
Formation :  Cretaceous. 
Location :  Almost  every  locality  of  the 

Martinea,  and  Tejon  groups,  Qal. 

(Aoila)  tnincata  (Gabb)  Whit 

(1874.) 
Geol.  Sur.  Can.,  Bep.  Prog,  for  1873>1874, 
865.    Montreal,  1874.    J.  F.  Whiteayes 
Formation :  Cretaceous. 
Location:  Gabriola island. 


•The  date  of  thU  paper  has  been  given  by  Meek  as  1856  and  1867;  by  White  as  1856,  and  by  Mi 
1857;  I80S  is  the  earliest  date  of  Imprint  on  the  volume. 
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Nucnla — Continned. 

( Acila)  truncata  (Gabb)  Whiteaves. 

(1879.) 

Q«oL  Sar.  Oan.,  Mas.  Tou.,  toI.  1,  pt.  S,  p.  162. 

MontKftl,  1879.    J.  F.  Whitearei. 
FormfttioD :  Cretaceoaa. 
Location :  Northweet  sida  of  Hornby  ialand ;  Gn- 

iMiola  ialAnd ;  aoathwaat  ilda  of  Denman  ialand ; 

Naaaimo  rirar,  YanconTor  ialand,  two  mllea 

and  a  quarter  up,  and  Protaction  island. 

—  (Acila)  tninoata  (Gabb)  Whiteaves. 
(1884.) 

QeoL  and  Nat  Hist.  8nr.  Oan.,  Maa.  Foaa.,  roL  1, 
pt.  3,  p.  232.    Montreal,  1884.    J.  F.  Whitaarea. 

Formation:  Oratacaoua. 

Location  :  Bear  Skin  bay  and  boy  eaat  of  AUiford 
bay,  in  Skidegata  inlet. 

^~  Bp.  nndet.  Morton.    (1833.) 

Am.  Jour.  Sd.,  lat  aer.,  toL  2S,  p.  29S.    New 

Haren,  1833.    8.  Q.  Morton. 
Ibrmation :  [Grataoeoua.] 
Location :  Near  Bordantown,  N.  J. 


—  sp.  andet.  Morton.    (1834.) 

Synop.  Org.  Bern.  Cret  Gr.  U.  8.,  p.  66i    Pfaila., 

1634.    8.0.  Morton. 
Fonoation :  Cretaceoua. 
Location  :  Ylcintty  of  Bordentown,  N.  J. 

^  sp.  ondet.  Whiteaves.    (1874.) 

GeoL  Bar.  Can.,  Bap.  Prog,  for  18TJ-1874,  p.  263. 

Montreal,  1874.    J.  F.  Whiteavea. 
I'ormation :  Cretaceoua. 
liocation  :  Nanaimo  rlyer,  Yanconrer  island,  two 

and  one-quarter  and  two  and  one-half  milea  up. 

sp.  nndet.  Whiteaves.    (1876.) 

QeoL  8ur.  Can.,  Mas.  Fosa.,  yoI.  1,  pt.  1,  p.  73. 

Montreal,  1876.    J.  F.  Whiteavea. 
ITormation :  Cretaceous. 
Xiocation :  Quean  Charlotte  islands. 

1  White.    (1879.) 

Slerenth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  8ur. 

Terr.,  p.  248.    Wa«h.,  187B.    a  A.  White, 
formation :  Cretaceous. 
Xocation  :  Boar  riTor  Yallay,  Wyo. 

^i^ctdana  (Link)  Meek.     (1876.) 

Bap.  U.  8.  Geol.  Sur.  Terr.,ToL  9,  pp.  103,  104, 
Wash.,  1876.    F.  B.  Meek. 

bisnloata  (M.  Sl  H.)  Meek.    (1876.) 

Bap.  U.  8L  Gaol.  Sur.  Terr.,  toL  9,  pp.  104, 106, 
pL  lA,  flg.  4a,  b.    Wash.,  1876.    F.  B.  Meek. 

Tonnation:  Oretaceous. 

Location:  Dear  creak,  near  north  branch  of 
Platte  rirer. 

^bisalcata    (M.    A  H.)    Whitfield. 

(1880.) 
Bap.  QaoL  Black  Hilla  of  Dak.,  pp.  407, 408,  pi.  11, 

tig.  7.    Waah.,188a    B.  P.  Whitfield. 
Formation:  Orataoaona. 
Location:  On  the  Cheyenne  riyer,  near  Boxelder 

eraek,  and  on  the  aaat  fork  of  BeaTor  creak. 

Black  hilla. 


Nuculana — Continued. 

compreaaifrons  (Con.)    Whitfield. 

(1885.) 
Mon.  U.  8.  Geol.  Sur.,  vol.  9,  p.  109,  pi.  11,  fig. 

e.    Waah.,  1885.    B.  P.  Whitfleld.J 
Formation:  Cretaceoua. 
Location:  Haddonfield,  K.  J. 

?  eqallateralia   (M.  A  H.)  Meek. 

(1876.) 
Bap.  U.  8.  Geol.  Sur.  Terr.,  toL  9,  p.  106,  pi.  18^ 

flga.  7a,  6.    Waah.,  1876.    V.  B.  Maak. 
Formation:  Cretaceoua 
Location:  Moreau  river. 

gabbana  n.  b.  Whitfield.    (1885.) 

Mon.  U.  8.  GeoL  Sur.,  rol.  9,  pp.  106, 107,  pi.  U, 

flga.  11-13.    Wash.,  188S.    B.  P.  Whitfield. 
Formation:  Cretaceoua. 
Location:  Freehold,  N.  J. 

inclara  n.  s.  White.    (1878.) 

Bull.  U.  8.  Geol.  and  Oeogr.  8nr.  Terr.,  rol.  4 
No.  3,  pp.  708, 709.    Wash.,  1878.    0.  A.  Whita. 

Formation:  Cretaceous. 

Location:  Danforth  hills,  near  VThite  Birer  In- 
dian agency,  Colo. 

inolara  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Oeogr.  8ar. 

Terr., p.  212.    Wash.,  1879.    a  A.  White. 
Fonuatiou:  Cretaceoua. 
Location:  Danforth li ills,  Colo. 

inolara  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Oeogr.  Sur. 
Terr.,  pt  1,  pp.  60,  61,  pL  25,  fig.  7a.  Wash., 
1883.    C.  A.  White. 

Formation:  Cretaceoua. 

Location:  Danforth  hilla,  near  White  Blver  In- 
dian agency,  northwestern  Colorado. 

longlfronB  (Con.)  Whitfield.    (1885.) 

Mon.  U.  8.  Geol.  Sur.,  vol.  9,  pp.  107, 108,  pi.  11, 

figs.  16, 17     Wash.,  1885.    B.  P.  Whitfield. 
Formation:  Cretacoous. 
Location:  Haddonfield,  N.  J. 

pinnaformia  (Gabh)  Whitfield. 

(1884.) 

Mon.  U.  8.  Geol.  Sur.,  vol.  9,  pp.  108, 109,  pi.  11, 

figs.  7,  8.    Waffh.,  1885.    B.  P.  Whitflvld. 
Formation:  Cretaceous. 
Location:  Haddoutield,  N.  J. 

protexta  Gabb.    (1876.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1876,  p.  318. 

Phlla.,  1876.    W.  M.  Gabb. 
Formation:  Cretaceoua. 
Location:  Pataula  creek,  Oa. 

protexta  (Gabb)  Whitfield.     ( 1885.) 

Mon.  U.  S.  GeoL  Sur.,  vol.  9,  pp.  ia%  100,  pi.  11, 

fig.  10.    Wash.,  1885.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Croaswiclu  and  Mullica  hill,  N.  J. 

Bubequilatera  n.   s.  WhitQeld. 

(1877.) 

U.  8.  Googr.  and  Geol.  Sur.,  Bocky  Mt.  Bogion; 

Prelim.  Rep.  Palcont., Black  Uills,  p.  33.  Waah., 

1877.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  On  the  Cheyenne  river,  near  French 

creak. 
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Nuoiilana--Coii  tinned. 

BabequUatera  Whitfield.    (1880.; 

B«p.  OeoL  Black  Hills  of  Dak.,  p.  408,  pi.  11,  flgi. 

3,4.    Wnh.,1880.    B.  P.  Wfattfleld. 
Vommtion:  CretacMoa. 
Location:  On  tha  Cheyenna  rirer,  naar  Trench 

craek,  Black  hills. 

Bubnasuta  (H.  Sl  M.)  Meek.    (1876.) 

Bep.  U.  8.  Qeol.  Bar.  |.Terr.,  toI.  9,  pp.  106,  106, 

pi.  15,  ilg.  9.    Wash.,  1876.    F.  B.  Heak. 
Formation:  Cretaoeoos. 
Location:  Great  bend  oftbeHlsMarl,  below  Fort 

Pierre. 

Nucnlaria  n.  g.  Conrad.    (1869.; 

Am.  Jour.  Conch.,  toI.  6,  Phi  la.,  1869, 1670^  p.  44. 
Fhlla.,  1870.    T.  A.  Oonrad. 

—  papyria  n.  b.  Conrad.    (1869.) 

Am.  Jonr.  Conch.,  toI.  6,  PhiU.,  1869, 1870,  p.  44, 

pi.  1,  fig.  7.    Phfla.,  1870.    T.  A.  Conrad. 
Formation:  (Vetaoeons. 
Location:  Haddonfleld,  N.  J. 

papyria  Conrad.    ( 1869. ) 

Am.  Jonr.  Ooneh.,  rol.  6,  Phila.,  1869, 1870,  p.  98, 

pi.  9,  fig.  25.    Phila.,  1870.    T.  A.  Conrad. 
Formation:  Cretaoeoas. 
Location:  Haddonfleld,  N.  J. 

papyria   (Con.)  Whitfield.    (1885.) 

Mon.  U.  8.  Ceol.  Bur.,  tqI.  9,  pp.  ;ill,  112,  pi.  11, 

figs.  18-20.    Wash.,  1885.    B.  P.  Whitfield. 
Formation:  Cnrtacecms. 
Location:  Haddonfleld,  N.  J. 

KummnllteB  Mori  on.    ( 1834. ) 

Synop.  Org.  Bern.  Cret.  Gr.  V.  8.,  p.  46.    Fhila., 
1834.    8.  G.  Horton. 

^—  mantelll  n.  s.  Morton.    (1893.) 

Am.  Jonr.  Sci.,  1st  sen,  yoI.  23,  p.  291,  pi.  5,  fig. 

9.    Kew  Haren,  1833.    S.  G.  Morton. 
Formation:  Cretaceous  [Tertiary]. 
Location:  Near  Qaibome,  Ala. 

mantelll  Morton.    (1834.) 

8ynop.  Org.  Bem.  Cret  Gr.  U.  8.,  pp.  45,  46^  pi. 

5,  fig.  9.    Phila.,  1834.    8.  G.  Morton. 
Formation:  Cretaceous  [Tertiary]. 
Location:  Kear  Claiborne,  Ala. 

Obovaria  (snbgen.  Raf.)  Meek.    (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  614.    Wash., 
1876.    F.  B.  Meek. 

Odontobasia  ?  n.  g.  Meek.    (187G.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  7ol.  9,  pp.  351,  352. 
Wash.,  1876.    F.  B.  Meek. 

buccinoldea  n.  B.  White.    (1876.) 

Bep.  Geol.  Uinta  Hts.,  p.  124.    Wash.,  1876.    a 

A.  White. 
Formation:  Cretaceous. 
Location:  Two  milos  west  of  Point  of  Bocks,  Wyo. 

bucolnoldea  White.    (1879.) 

Xleventh  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  8ur. 

Terr.,  p.  215.    Wash.,  1879.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Bitter  creek  ralley,  two  miles  west  of 

Point  of  Bocks  station,  Wyo. 


Odontobasia— Continued. 

buoclnoidea  White.    ( 1879.) 

XlsTenth  Ann.  Bep.  U.  8.  GeoL  and  G«ogr>  Snr. 

Terr.,  p.  222.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Two  miles  west  of  Point  of  Bocks,  Wyoi 

buoclnoldeB  White.    ( 1883. ) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 
Terr.,  pt.  1,  pp.  102,  103,  pL  20.  figs.  So,  ». 
Wash.,  1863.    C.  A.  White. 

Formation:  Cretaceous. 

Location:  Two  miles  west  of  Point  of  Bocks  sta- 
tion, Wyo. 

— —  oonatilcta  (H.  Sc   M.  ap.)    Meek. 
(1876.) 

Bep.  U.  a  GeoL  8ur. Terr.,  toI.  9, pp. 352-354,  flgs. 

41,42,  p.  353.    Wash.,  1876.    F.  R  Meek. 
Formation:  Cretaceous. 
Location:  Deer  creek,  on  tha  north  brmnch  ef 

Platte  river. 

?  formoaa  n.  s.  White.    (18T8.) 

Bull.  U.  8.  OeoL  «ttd  Geogr.  Sur.  Terr.,  toL  4, 
No.  3,  pp.  718, 719.    Wash.,  1878.    C.  A.  Whltsu 
Formation:  Oetaceous. 
Location:  Danforth  hilb,  northwestern  Colorado. 

?  formoaa  White.    (1879.) 

EleTenth  Ann.  Bep.  U.  8.  Geol.  and  Oeoigr.  Sur. 

Terr.,  p.  SIS.    Wash.,  1879.    a  A.  Wblta. 
Formation:  Cretaceous. 
Location:  Danforth  hills,  Colo. 

?  formoaa  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 

Terr.,  pt.  1,  p.  103,  pL  28,  flg.  7a.     Waah.,  188S. 

C.  A.  White. 
Formation:  Cretaceous. 
Location:  Danforth  hills,  n^ar  White  rivar  LgMUaa 

agency,  northwestern  Colorado. 

—  ventrloaa  n.  s.  Meek.    (1876.) 

Bep.  U.  8.  GeoL  8ur.  Teirr.,  toL  9,  p.  304,  pL  1% 
flgs.  lo-e.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Cheny  oreek,  near  the  month  of  Bsfs 
creek.  Dak. 

CEne  n.  g.  Conrad.    (1875.) 

Bep.  Geol.  Sur.  N.  C,  rol.  1.  Baleigh,  187& 
W.  C.  Kerr.    App.  A,  p.  9.    T.  A.  Conrad. 

plana  n.  s.  Conrad.    (1875.) 

Bep.  Geol.  Sur.  N.  C,  rol.  1.  Baleigh,  187& 
W.  C.  Kerr.  App.  A,  p.  9^  pL  1,  flg.  17.  T. 
A.  Conrad. 

Fonnation:  Cretaceous. 

Location:  Snow  hill,  Grsene  county,  N.  OL 

OlcoatephanuB  quatalnoenala  n.  8* 

Whiteares.    (1882.) 

Proc.  and  Trans.  Boy.  Soc.  Can.,  vol.  1,  aec.  4,  p. 

82,  fig.  1.    Montreal,  1883.    J.  F.  Whiteares. 
Formation:  Cretaceous. 
Location:  Forward  inlet,  Quatsino sound,  Canada. 

loganlanuB  Whiteavea.    ( 1884. ) 

Geol.  and  Nat.  Hist  Sur.  Oan.,  Ifas.  Yom^  toL  1, 
pt.  3,  pp.  211,  212,  pL  23,  flgs.  1,  la.  Montnal, 
1884.    J.  F.  Whlteaves. 

Formation:  Cretaceous. 

Location:  South  side  of  Alliford  bay.  In 
inlet. 
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OligoptyohCa]  sabgen.  Meek.    (1876.) 

B«p.  U.  &  Geol.  Terr.,  toL  0^  p,  888.  Wuh., 
187ew    F.  B.MMk. 

Olivella  (Swains)  Gabb.    (1864.) 

Q%oh  8ar.  Cal.  PaleoDt,  toL  1,  p.  100.  PbiU., 
IMi.    W.  M.GM»b. 

mathewBonll  n.  b.  Gabb.    (1864.) 

QeoL  Bar.  Oal.  Pftleont.,  rol.  1,  p.  100,  pi.  18,  fig. 

53.    PhUa.,1864.    W.M.Oabb. 
Ibmiatioii:  Cretaceous. 
Location:  Northeast  of  Martinez;  also  at  Alixoe 

creek,  near  Fort  Tejon,  Cal. 

Omphalophaoaa  ?  teneUna  Ehrenberg. 
(1854.) 
Mikrogeologle,  Tat  88,  flg.  9L     Leipzig,  1854. 

0. 0.  Xhrenberg. 
Formation:  Cretaceou. 
Loeatlon:  HUeiisrippi  region. 

Omphiaoola  ( sabgen.  Raf . )  Meek.  ( 1876. ) 

Bep.  n.  8.  Geol.  Snr.  Terr.,  yoI.  9,  p.  538.  Wash., 
1878.    F.  B.  Meek. 

Ophiodenna  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Sur. 
Terr.,  pt  1,  p.  8.    Wash.,  1883.    C.  A.  White. 

—  ?  biidgeranaia   (Meek)    White. 
(1882.) 

Twelfth  Ann.  Bep.  U.  &  Geol.  and  Geogr.  8nr. 

Terr.,  pt.  1,  pp.  8,9,  pL  12,  flg.  12a^    Wash., 

1883.    0.  A.  White, 
lormation:  Gretaceona. 
Location:  "Last  foot  of  Bridge  peak,  fbnr  milee 

north  of  Fort  Ellis,  Mont" 

Opia  (Defr.)  Conrad.    (1858.) 

Jour.  Acad.  Nat.  8ci.,  PhiUu,  rol.  8,  Sd  aer., 
1856-1858,  p.  327.  Fhila.,  1855-1858.  T.  A. 
Conrad. 

— •  (Defr.t)  Gabb.    (1876.) 

Proc  Acad.  Nat.  Sd.,  Fhila.,  for  1876,  p.  311. 
PhilsL,  1876.    W.M.Gabb. 

— ^bella  n.  b.  Conrad.    (1858.) 

Jour.  Acad.  Nat.  8cl.,  Phila.,Tol.  3, 2d  ser.,  1855- 
1868,  p.  327.    FhUa.,  1856-1858.    T.  A.  Conrad. 

formation:  Cretaceous. 

IiocaUon:  Owl  creek,  three  miles  north  of  the 
town  of  BIpley,  Miaa. 

— -bicaxixiata  n.  s.  Conrad.    (1858.) 

Jour.  Acad.  Nat  Sci.,  Fhila.,  rol.  3, 2d  ser.  1865- 
1858,  p.  327.    Fhila.,  1855-1858.    T.A.Gonnui. 

Formation:  Cretaceous. 

Location:  Owl  creek,  three  miles  north  of  the 
town  of  Biploy,  Mim. 

—  conradi  Gabb.    ( 1876. ) 

hoc  Acad.  Nat  Sci.,  FhUa.,  for  1876,  p.  811. 

PhiU.,1876.    W.M.Gabb. 
Ponaatioik:  Cretaceous. 

— -  ▼anconTerenalB  n.  a.  Whlteaves. 

(1879.) 

Geol.  Bar.  Can.,  Mee.  Fosi.,  toL  1,  pt  8,  pp.  158- 
100,  pL  18,  flgt.  4,  4a.  Montreal,  1879.  J.F. 
Whitea^ee. 

ionnatlon:  Cretaceooa. 

Location:  Southwest  side  of  Osoaan  island. 


Opia— Continued. 

— ▼anoouvorenaiaWhiteairee.  (1887.) 

GeoL  and  Nat  Hist  Sur.  Can.,  vol.  2,  n.  ser.,  1866, 
Appi  I,  p.  lift  a  Montreal,  188T.  J.F.Whit- 
eares. 

Formation:  Cretaoeoua 

Location:  West  end  of  Laequeti  island  (la  the 
strait  of  Georgia)  near  Ftilse  bay. 

vancouTerenaia  Whiteavee.  (1889. ) 

GeoL  and  Nat  Hist  Sur.  Can.,  Cent.  Gbm.  Fale- 
ont,  Tol.  1,  pt  8,  p.  165.  Montreal,  1889L  J. 
F.  Whiteavee. 

Formation:  Cretaceous. 

Location:  West  end  of  Lasqoetl  island  (In  the 
strait  of  Georgia)  near  Ftilaebaj. 

Orbltiilitea  texanua   n.  8.    B  o  e  m  e  r . 
(1849.) 

Tex.  p.  392.    Bonn,  1849.    F.Boemer. 
Formation:  Cretaceous. 

Location:  On  road  from  New  Braunfela  to  Freder- 
icksburg, Tex. 

texanua  Roemer.    (1852. ) 

Kreide  von  Tex.  p.  86,  Taf.  10,  f  gs.  la-d,    Bonn, 

1852.    F.  Boemer. 
Formation:  Cretaceous. 
Location:  Wasp  creek,  on  road  fk-om  New  Braun- 

fels  to  Fredericksburg,  and  upper  course  of  the 

Pedemales  rlTsr,  Tex. 

Orthooeras  (Brag.) Gabb.    (1869.) 

Am.  Jour.  Conch.,  toI.  5,  Phila.,  1868, 1870,  p.  6. 
Fhila.,  1870.    W.M.Gabb. 

blakei  Gabb.    ( 1869. ) 

Am.  Jour.  Conch.,  toL  5,PhiJa.,  1869,1870,  p.  6. 

Phaa.,1870.    W.M.Gabb. 
Formation:  Triassac 
Location:  Nevada. 

blakei  (Gabb  f )  Meek.    (1877.) 

Bep.  GeoL  Ezpl.  Fortieth  Parallel,  vol.  4,  pt  1, 
pp.  104, 105,  pi.  10,  flg.  IL  Wash.,  18n.  F. 
B.  Meek. 

Formation:  Triassic 

Location:  Kidge  above  Cottonwood  canyon,  West 
Humboldt  range. 

OrthooeratiteB  ( Brey . )  Gabb.    ( 1864. ) 

Geol.  Sur.  Cal.  Paleont,  voL  1,  p.  19.  Phila., 
1864.    W.M.Gabb. 

blakei  n.  b.  Gabb.     (1864.) 

Geol.  Sur.  CaL  Paleont,  vol.  1,  p.  19,  pi.  3,  fig.  L 
Phila.,  1864.    W.M.Gabb. 

Formation:  Triassic. 

Location:  Buena  Vista  district^  Humboldt  min- 
ing region. 

Oatrea  [Linn.]  Say.    1820. 

Am.  Jour.  ScL,  1st  ser.,  voL  2, p.  42.  New  Haven, 
1820.    Thomas  Saj. 

aoutiooBta  n.  8.  N.  4b  G.    (1840.) 

Ball.  Boy.  Acad.  ScL  Bmxellea,  Tome  7,  pt  2,  pp. 

213,  214,  flg.  2.    BruxeUes,  1840.    NystAGale- 

otti. 
Formation:  Jursssio. 
Location:  Tehuacau,  Mexico^ 
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Ostrea — Continned. 

—  aeutlTOBtilB  (Nil68on)  Troost. 

(1840.) 
Vifth  G«ol.  Bep.  Tenn.,  pw  4&    NuhTilto,  1840. 

Q.  Trooat. 
Fommtlon:  Oretacwnia. 
Locatfon:  XcNalTy  oonnty,  Tbub. 

aoQtlroBtriB(NilB.)CredneT.  (1870.) 

Zeltach.  Deatich.  Geol.  Get.,  Band  22,  p.  227. 

B«rUo,  1870.    H.  Credner. 
Fonnation:  Oiretacfloafl. 
Location :  Near  Woodlmzy,  N.  J. 

*—  acntlzoBtriB  (Nila.)   n.  yar.  Eioh- 
wald.    (1871.) 

Geogr.-Paleont.  Bemwk.  Halb.  Mang.  alentia- 
chen  Ineeln,  pp.  134, 13ft.  St.  Petonborg,  1871. 
IL  Xlchwald. 

Formation:  Cretacaona. 

Location:  Alaikan  penineola. 

—  amexloana  (Deshayes)  White. 

(1884.) 
Fourth  Ann.  Bap.  U.  8.  G«oL  Bar.,  p.  281.  Waih., 

1884.    aA.Whita. 
Formation:  Gretacaooi. 

—  anomiaBfonnis  n.  6.  Roemer.  (1849.) 

Tex.  p.  394.    Bonn,  1840.    F.  Boemer. 
Formation:  Gretacaone. 

Location:  Ford  and  waterfUl  near  New  Bnum- 
fall,  Tax. 

—  anomiaBformift  Roemer.    (1852.) 
Kreide  ron  Tex.  p.  75,  Taf.  9,  figg.  7a-d.   Bonn, 

1852.    F.  Boemer. 
Formation:  Cretaceont. 
Location:  Ford  and  waterfall  of  tha  Onadalnpa 

near  New  Bnnnfele,  Tex. 

anomlsBformia  (Roemer)  Coquand. 

(1869.) 

Monog.  Genre  Ostrea  Terrain  Cr6tao6,  p.  81,  pU4, 

flge.  9-13.    Maneillea,  1869.    H.  Goqnand. 
Formation:  Cretaceous. 
Location:  New  Braunfels,  Tex. 

—  anomiaBfomilB    (Roemer)   White. 
(1884.) 

Fourth   Ann.    Bep.    U.    8.  Oeol.  Bar.,  p.  291. 

Wash.,  1884.    a  A.  White. 
Formation :  Cretaceons. 

.^—  anomioidea  n.  0.  Meek.    (1873.) 
Sixth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 

Terr.,  p.  488.    Wash.,  1873.    F.  B.  Meek. 
Formation:  Cretaoeona 
Location:  Miaonri  rlrer,  below  Oallatln  d^y, 

Mont. 

anomloideB  (Meek)  White.    (188S.) 

Twelfth  Ann.  Bep.  U.  8.  Gaol,  and  Geogr.  Bar. 

Terr. ,  pt  1,  pp.  10, 11,  pL  11,  llgi.  4,  a,  5.    Wash., 

1883.    0.  A.  White. 
Formation:  Cretaceons. 
Location:  Miaaooii  rlrer,  balow  Oallatln  dtj. 


Oatrea— Continued. 

anomloideB  (Meek)  White.    C 

Fourth  Ann.  Bep.  U.  8.  GaoL  Bur.,  p.  291, 

figs.  4,  6.    Wash.,  1884.    G.  A.  White. 
Fonnation:  Cretaoeona 

appreaaa  n.  ■•  Gabb.    (1869.) 

Geol.  Bur.  OaL  Paleont,  toL  2,  pp.  203, 204, 
fig.  104, 104a.    Phlla.,  1869.     W.  M.  Gal 

Fonnation:  Oretaceoua. 

Location:  One  of  the  branches  of  Eel  ri 
the  mouth  of  Bait  creek,  southwest  of 
Talley,  Mendodno  oonnty,  Oal. 

appreaaa  (Gtebb)  White.    (188 

Fourth  Ann.  Bep.  U.  8.  Geol.  Bur.,  pp.  291, 

39,  fig.  9.  Wash.,  1884.    a  A.  Whitsi 
Formation:  Cretaceous. 
Location:  Califomia. 

arietlna  (d'Orb.)  Coqnand.    (: 

Monog.  Genre  Ostrea  Terrain  Cr4tac^  p 
5,  figs.  10-13.    Marseilles,  1869.    H.  Got; 

Formation:  Cretaceous. 

Location:  Waco  camp,  Mission  hilla,  New 
fels,  and  Leon  springs,  Tex. 

->—  barrandei  n.  s.  Coquand.    (18 

Monog.  Genre  Ostrea  Terrain  Or6tao4,  p 
12,  figs.  1-4.    Marsdlles,  1869.    H.Ooqi 
Formation:  Cretaoeoua 
Location :  New  Jenej. 

—*  barrandei  (Coqnand)  White.   ( 

Fourth  Ann.  Bep.  U.  S.  Geol.  Bur.,  pp.  292, 
44,  figs.  1,  2;  pi.  45,  llg.2,  pL  46,  Og.  L 
1884.    0.  A.  White. 

Formation:  Cretaceoua 

Location:  New  JenwyT. 

bella  n.  s.  Conrad.    (1857.) 

Bap.  U.  B.  and  Mex.  Bound.  Bur.,  yoI.  1,  ] 
166,  pL  10,  figs.  4a,  5.  Wash.,  1867.  T. 
rad. 

Formation :  Cretaceous. 

Location :  Western  Texaa. 

bella  (Con . )  Coqnand.    (1869. 

Monog.  Genre  Ostrea  Terrain  Cr4tac4,  p 
82,  figs.  7,  8.    Marseilles,  1869.    H.  Coq 
Formation:  Cretaoeona. 
Location:  Oanada,  Texas,  and  Mexico. 

baUa  (Con. )  White.    a884) 

Fourth  Ann.  Bep.  U.    8.  GeoL  Bur.,  p. 
39,  fig.  6.    Wash.,  1884.  0.  A.  VThlta. 
Formation:  Cretaceous. 

^—  bellaplicata  n.  8.  Shnmard.   ( 

Trans.  Acad.  Bci.,  Bt.  Louis,  toI.  1,  18i 

pp.   608,    609,    St.  Louis,  1856-1860. 

Shomard. 
Fonnation:  Cretaceous. 
Location:  Near  Bherman,  in  the  blufk 

Oak   creak,  and  Tarions   other   local 

Grajrson  oountj,  Tex. 

balllplicaU  (Shnm.)  White.  { 

Fourth  Ann.  Bep.  U.  B.  Geol.  Bur.,  p. 
47,  figs.  1-3.    Wash.,  1881.    a  A.  Whi 
Formation:  Cretaceonn 
Location:  Tea 
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Ostrea — Continaed. 

(Alectxyonla)  beUlplioata  (-Sham.) 

White.    (1879.) 

SleTOith  Ann.  Bap.  U.  8.  G«ol.  and  G«ogT. 
Bar.  T«iT.,  pp.  278,  277,  pi.  4,  figs.  8a,6;  pi.  8^ 
llgm.  2a,  6.    Wash.,  1870.    0.  A.  White. 

Formation:  Crataceoaa. 

Location:  Nwr  Sherman,  in  the  hlnflb  of  Post 
Oak  creek,  and  yarions  other  localitiee  in 
Grayson  county  (TesL),  Deniaon,  Tez. 

baUarasosa  (Sham.)  White.  (1883.) 

Fourth    Ana.    Bep.    U.  8.  Geol.  Bar.,  pw  292. 

Waah.,  1884.    0.  A.  White. 
Formation:  Cretaceona. 

blacldi  White.    (1884.) 

Fourth  Ann.  Bep.  U.  8.  Geol.  Svr.,  p.  292,  pL 

4fi,  fig.  1;  pi.  48,  flf.  2.    Wadi.,  1881     a  A. 

White. 
Formation:  Cretaceona. 
Location:  Tezaa. 

—  brewezii  n.  a.  Gabb.    (1864.) 

GeoL  Sur.  Gal.  Paleont.,  toI.  1,  p.  204,  pL  20, 

fig.  191.    Phila.,  1884.    W.  H.  Gabb. 
Formation:  Cretaceona. 
Location:  Cow  creek,  Shasta  county,  Oal. 

- —  brewezii  (Gabb)  Coqnand.    (1869.) 

UoDog.  Genre  Oatrea  Terrain  Cr6tac4,  pp.  61, 
82,  pi.  32,  fig.  10.  Maraeillee,  1869.  H. 
Coqnand. 

Formation:  Cretaceona 

Locatiott:  Cow  creek,  Shasta  county,  Oal. 

—  brewezii  (Gabb)  White.    (1884.) 

Fourth   Ann.    Bep.  U.    8.  Geol.  8ur.,  p.  99H. 

Waah.,  1884.    C.A.White. 
Formation:  Cretaceona. 
Location:  California. 

—  bryazii  n.  a.  Gabb.    (1876.) 

Proc.  Acad.  Nat.   Sci.,  Phila.,  for  1876,  p.  821, 

Phila.,  1876.    W.  M.  Gabb. 
formation:  Cretaceona. 
Location:  Near  Yincentown,  H.  J. 

—  bryani  (Gabb)  White.    (1884.) 
lonrth  Ann.   Bep.   U.   8.  Geol.  Snr.,  p.  203. 

Waah.,  1884.    a  A.  White, 
formation:  Cretaceona. 
Location:  New  Jenay. 

~^  carinata  ( Lam. )  Roemer.    ( 1849. ) 

Tex.,  p.  894,  Bonn.,  1849.    F.  Boemer. 

fonnation:  Cretaceona. 

Location:  Waco  camp,  near  New  Brannfela,  Tex. 

~^  carinata  (Lam.)  Roemer.    (1852.) 

Kreide  von  Tex.,  p.  7A,Ta£  9,  fig.  6.    Bonn, 

1852.    F.  Boemer. 
lormation:  Cretaceona. 
Location:  Waco  camp,  on  the  Guadalupe  abore 

New  Braunfela,  Tex. 

-—carinata  (Lam.)  CoDTad.    (1857.) 

lap.  U.  8.  and  Hex.  Bonndi  Sur.,  yoI.  1,  pt  2, 
p.  166,  pL  10,  flg.  6.  Waah.,  1867.  T.  A. 
Conrad. 

ibnnation:  Cretaceona. 

Location:  Tnrk«j  enek;  Lm  Mints,  New 
hnamUkk 


Oatrea — Cod  tinned. 

•^— oazinata  (Lam.)  (Roemer.)  White. 
(1884.) 

Fourth  Ann.  Bep.  U.  8.  Geol.  8ur.,  p.  293,  pL 

43,  iiga.  1-4.    Waah.,  188A.    a  A.  White. 
Formation:  Cretaceona. 
Location:  Texaa. 

. ooalvillenaia (Meek) White.  (1879.) 

Eleventh    Ann.    Bep.    U.  8.  Geol.   and  Googr. 
8ur.  Terr.,  p.  233.    Waah.,  1879.    0,  A.  White. 
Formation:  Cretaceona. 
Location:  CoalTille,  Utah. 

coalTillenaiB  (Meek)  White.  (1884.) 

Fourth  Ann.  Bep.  U.  8.  Geol.  Sur.,  p.  293,  pL 

36,  iiga.  1-4.    Waah.,  1884.    a  A.  White. 
Formation:  Cretaceoua. 
Location:  CoalTille,  Utah. 

oonfragosa  n.  a.  Conrad.    (1858). 

Jour.  Acad.  Nat.  Sci.,  Phila.,  toI.  3, 2d  aer.,  1866- 
1868,  p.  329,  pL  84,  flg.  4.  Phila.,  1866-1868. 
T.  A.  Conrad. 

Formation:  Cretaceona. 

Location:  Owl  creek,  three  mllea  north  of  the 
town  of  Biplay,  Miaa. 

oonfragoaa  (Con.)  White.    (1884.) 

Fourth  Ann.  Bep.    U.  8.  GeoU  8nr.,  p.  298. 

Waah.,  1884.    C.  A.Whitaw 
Formation:  Cretaceona. 
Location:  Miaaiaaippi. 

oongesta  n.  b.  Conrad.    (1843.) 

Bep.  Hydrog.  Basin  Upper  Miaaiaaippi  rirer,  I. 

N.  Nicollet     App.  G,   p.   169.    Waah.,  1848. 

T.  A.  Conrad. 
Formation :  Cretaceona. 
Location :  On  the  M iaaonrl  rlTar. 

congeata  (Con. )  Hall.    (1856.) 

Bep.  Expl.  and  Sur.  B.  B.  B.  MiaBiaaippi  riTerto 
Pacific  ocean,  vol.  3,  pt.  4,  p.  100,  pi.  1,  flg  11. 
Waah.,  1866.    Jamea  Hall. 

Formation :  Cretaceoua 

Location :  Three  milea  north  of  Galiateo ;  ttma 
marla  on  the  Miaaourl;  Miaaonri  river,  twenty- 
aix  mllea  aboYO  the  month  of  TEan  qui  Court 

congeata  (Con.)Coqnand.    (1869.) 

Honog.  Genie  0«trea  Terrain  Cr4tac4,  p.  49,  pi.  17, 
flg  6.    Marseillea,  1860.    H.  Coquand. 

Formation:  Cretaceona. 

Location:  Arkanaaa,  New  Mexico,  and  on  the 
Miaaourl. 

—  oongesta  (Con.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  toL  9,  pp.  13, 14,  pi.  9, 
flgala-/.    Waah.,  1876.    F.  B.  Meek. 

Formation:  Cretaceoua 

Location :  At  numeroua  placea  along  the  Miaaourl 
between  the  Big  8ioux  and  the  Great  bend; 
alao  on  Little  Blue  rirer,  near  the  Kanaaa  and 
Nebraaka  line,  and  near  the  Black  hilla,  on 
Cheyenne  rirer,  aa  well  aa  on  the  North  Platte, 
in  the  Niobrara  group.  It  likewiae  occura  i^ 
■ereral  localitiea  in  New  Mexico  and  Colorado. 
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Ostrea — Continned. 

oongesta  (Conrad)  White.    (1879. ) 

Slerenth  Ann.  B«p.  U.  8.  OeoL  and  Geogr.  Sor. 

Terr.,  p.  197.    WMh.,  1871).    0.  A.  White. 
Formation:  Gretpceou. 
Location :  Bear  creek,  near  XorvlMni,  Gok». 


-  eonsesta  (Conrad.)  White.    (1879.) 

mevenft  Ann.  Sap.  U.  8.  GeoL  and  Geogr.  Sor. 
TevT.,  pii.  833,  SUk    Wad&.,lS70.    a  A.  White. 
n>rniatlon:  OreUoeoni. 
Location :  Ooalrllle,  Utah. 

-  oongesta  (Con.)  White.    1884. 

Fourth  Ana.  Bep.  U.  8.  Geol.  8nr.,  p.  2H  pl-^i 

fl^ll,l&    Waah.,  1884.    0.  A.  White. 
Formation:  Oretaoeooa. 

-  oongesta  (Con.)  Whiteavee.    (1885.) 

GeoL  and  Nat  Hist  Bar.  Can.,  Oont.  Oan.  Pale- 
ont,Tol.l,pt.l,pp.78,78.  Montreal,  1886.  J. 
F.  Whitearei. 

Formation :  Oretaceooai 

Location :  Bocky  Spring  ridge,  near  MacLeod 
Benton  trail ;  weet  flank  of  Weet  bntte,  in  the 
8ireet  Gram  hille,  and  cloae  to  the  international 
boundary  line. 

—  oongesta  (Con.)  Whitearee.    (1885.) 

Geol.  and  Nat.  Hiit.  Sor.  Oan.,  Oont.  Oan.  Pale- 
ont,  Tol.l,  pt  1,  p.  83.  Montreal,  1886.  J.  F. 
Whitearee. 

Formation:  Oretaceooa. 

Location:  Walerton  river,  a  few  mllea  below  the 
lake,  Canada. 

— oongesta  (Con. )  Whiteaves.    (1889. ) 

GeoL  and  Nat.  Hiat  8nr.  Can.,  Gont.  Oan.  Pale- 
ont.  ToL  1,  pt  2,  pp.  188, 187.  Montreal,  1888. 
J.  F.  Wbitearea. 

Formation:  Cretaceoot. 

Location:  Swan  river;  Gere  river,  townahip  23, 
range  17,  woat;  and  townahip  22  in  the  same 
range;  Yermilion  river,  townihip  24,  range  17, 
west;  and  townahip  26  in  the  aame  range;  Boil- 
ing river,  two  miles  above  the  old  C.  P.  B. 
crossing,  and  Swan  river,  townahip  36,  range  29, 
west;  Thunder  hill,  township  35,  range  30, 
weet;  Assiniboine  river,  section  36,  township  8, 
range  11,  west,  Manitoba. 

—  conveica  n.  s.  Say.    (1820.) 

Am.  Jonr.  ScL,  1st  asr.,  vol.  2,  pp.  42, 48b     New 

Haven,  1820.    ThomaaSaj. 
Formation:  [Oretaoeons.] 
Location:  Near  Burlington,  N.  J.,  and  at  MulUca 

hill,  same  State. 

^  convexa  (Say)  White.    (1884.) 

Fourth  Ann.  Bepw  U.  S.  Geol.  8ur.,  p.  294.    Wash., 

1884.    G.  A.  White. 
Fonnation:  GretaoeoaSL 

—  oortejc  (Con.)  Coqnand.    (1869.) 
Monog.  Genre  Ostrea  Terrain  Or6atc4,  pp.  61,  86^ 

pl.M,  ftga.  11-14.  MazaeiUea,  1868.  H.  Oequand. 
Formation:  Gretacooua. 
Location:  Dry  creek,  MeKioo. 


Ostrea — Continued.* 

oortes  (Con.)  White.    (1879.) 

Bep.  Geogr.  and  Geol.  Sxpl.  and  fibr.  weet 
hundredth  meddlan,  voL  4,  pt  1,  p.  170, 
flga.2iH«    Waah.,1876.    a  A.  White. 

Fonnation :  Oretaceoaa. 

Location:  Golob  platean,  eonAweat  of  1 
and  alao  at  the  North  fork  of  Virgin  rivet 

cortex  (Con. )  White.    (1884. ) 

Fourth  Ann.  Bep.  U.  &  QeoL  Sor.,  p.  28^ 

figa.3,4.    Waah.,  1884.    G.  A.  Whitaw 
Formation:  Gretaoeoos. 
Location:  Dzy  creek,  Mezioo. 

crentilata  (Tnomey )  White.    ( 

Fourth  Ana.  Bep.  U.  8.  GeoL  8ns.,  p.  884. 

1884.    a  A.  White. 
Formation:  Gretaceoua. 

crenulimarglnatan.6.  Gabh.  ( 

Jour.  Acad.  Nat  Sci.,  Phlla.,vol.  4,  2d  sei 
1860,  p.  888,  pi.  68,  figs.  40,41.  Phlla 
1880.    W.  M.  Gabb. 

Formation:  Gretaceoua. 

Location:  Two  mllea  east  of  Middleton,  Ti 

orennlimarginata  (Gabb)  Coq^ 

(1889.) 
Mona  Genre  Ostrea  Terrain  Gr4tao4,  p. 
17,  figs.  12,13.    MaraeUlea,  1868.    H.  G< 
Formation:  Gretaceoua 
Location:  Tennesaeeu 

— —  crenuUmarglnata  (Gabb)  '% 
(1884.) 
Fourth  Ann.  Bep.  U.  8.  Geol.  Bur.,  p.  881 

flg.  2.    Waah.,  1884.    0.  A.  Whitaw 
Formation:  Gretaceoua. 
Location:  Teni 


—  orennlimarginata  (Gabb)  Whi 

(1885.) 
Mon.  V.  8.  Geol.  Sur.,  vol.  9,  p.  30,  pi. 
10,11.    Waah.,  1886.    B.  P.  Whitfield. 
Formation:  Gretaceoua. 
Location:  Mariboro,  N.  J. 

—  orennlimargo  u.  s.  Boemer.    ( 

Kreido  von  Tex.,  p.  76,  Taf.  9,  flga.  6a,  bw 

1852.    F.  Boemer. 
Formation:  Gretaceoua. 
Location:  Fkedericksbuxg;  Tsz. 

—  crenuUmargo  (Boemer)  Coq 

(1869.) 
Monog.  Genre  Oafersa  Temin  Gr4tao6,  pp. 
pi.  26,  flga.  7, 8.    Mar8eiUea,1868.    H.O 
Fonnation:  Gretaceoua. 
Location:  Fredericksburg,  Tex. 

—  orennlimargo   (Boemer)  W! 
(1884.) 

Fourth  Ann.  Bepu  U.  8.  GeoL  Sni.,  p^  28ft 
figs.  6, 9.    Wash..  1884.    a  A.  Whittw 
Formation:  Cretaoeoua. 
Location:  Texas. 
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OBtrea — Continaed. 

oretacea  n.  0.  Morton.    (1834.) 

Sjnop,  Org.  Bmb.  Oret  Or.  U.  8.,  p.  63,  pL  19, 

fig.  S.    PhiU.,  1834.    6.  O.Morton. 
Formation:   CretaoMVML 

Location:  Xrie,  Grveno  county,  A]*.;  flonfb  Oaro- 
Una. 
Tlio  South  OaroUna  tpodmwi  is  probably  Tertlaiy, 
bnttiie  Alabama  ipedmvn  is  nndoubtodly  Cretaeconai 

-—  eretaoea  (Mort. )  Owen.    (1860. ) 

Second  Bopw  Gaol.  Bac  Ark.,  pL  8,  fig.  S.    Phila., 

1860.    D.  D.  Owen. 
Fonnation:  Oretaceooa. 
Locati<m:  Azfcansu. 

—  oretacea?  (Mort.)  Owen.     (1860.) 

Second  Bap.  OeoL  Bee.  Ark.,  pL  7,  fig.  7.    Phila., 

186a    D.  D.  Owen. 
Formation:  Cretaceou. 
Location:  Ar^^r— f 

— —  oretacea  (Mort. )  Owen.    (1860. ) 

Beeond  Bep.  GeoU  Bac  Ark.,  pL  7,  flgs.  8d^  6. 

Fhila.,  186a    D.  D.  Owen, 
formation:  Oretaceooa. 
Location:  AikannM. 

—  oretacea  (Morton)  G(abb.    (1861. ) 

Pnc  Acad.  Nat  Sd.,  Fhila.,  tat  1881,  p.  828. 

Fhila.,  1888.    W.  M.  Qabh. 
Fonnation:  Oretaceooa. 
Location:  Molllca  hill,  N.  J. 

<*-  oretacea  (Morton)  Coqnand.  (1809.) 

Xonog.  Genre  Oetrea  Terrlan  Cr«tao6,  p.  8S,  pi. 

83,flgaL4,6.    Manaillei,  1868.    H.  Ooquand. 
Ibrmation:  Oretaceoos. 
Location:  Greene  coonty,  and  Prairie  blof^  Ala.; 

Iri^  Axk. 

—-oretacea  (Morton)  White.    (1884.) 

loorth  Ann.  Bep.  U.  &  GeoL  Sor.,  ppL  7»i,  88B. 

Waah.,  1884.    0.  A.  Whita. 
iDrmation:  Oretaceooii 
Location:  Arkanaai. 

' —  oriatagalli  ?  [Sohlot.]    Morton. 
(1830.) 

Am.  Jonr.  ScL,  lit  ier.,  toI.  17,  p.  284.    Hew 

Haren,  1830.    8.  6.  Morton, 
formation:  [Cretaceous.] 
Location:  [St.  Geoiges,  DeL] 

— -  cristagalll  ?   [Schlot.]     Morton. 

(1830.) 

An.  Joor.  ScL,  let  ser.,  toI.  18,  pL  8,  flg.  88. 
New  Haran,  188a    S.  G.  Morton. 

"—  dentlonUfera  n.  b.  Conrad.    (1858.) 

Joor.  Acad.  Nat  Sd.,  Phila.,  toL  8,  8d  ser., 
1856-1888,  p.  330,  pi.  34,  figs.  1,8.  Phila.,1866. 
1856.    T.  A.  Conrad. 

fonnation:  Cretaceoos. 

Location:  Owl  creek,  three  miles  north  of  the 
town  of  Biploy,  Mim. 

"—- dentlonUfera  (Con.)  Coqnand. 

(iseo.) 

■•nog.  Genre  Oetrea  Terrain  Cr6tac^  p.  60,  pi. 

17.  flgi.8,9.    MarMiUee,  1869.    H.  Coqnand. 
f onnatioiK  Oretaeeovi. 
Location:  Alabama,  MIwmiI,  aad  T>nnwn» 

Bull.  102 ^14 


Oetrea — Continaed. 

denticnlifera  (Con.)  White.  (1884.) 

Fonrth  Ann.    Bep.  U.  8.  GeoL    Snr.,    p.    88S. 

Waeh.,  1884.    0.  A.  Whitew 
Formation:  Oretaceooe. 
Iiocation:  Miaiiaippl. 

denticnlifera  (Con.)  W h  i  t  f  i  e I  d. 

(1886.) 

Mon.  U.  8.  Geol.  Sor.,  yoU  9,  p.  89,  pL  8^  flge.  8, 9. 

Waeh.,  1886.    a  P.  Whitfield. 
Formation:  Oretaceooe. 
Location:  Haddonfleld,  N.  J. 

dllnviana  (Linn.)  White.     (1884.) 

Fourth  Ann.  Bep.  U.  8.  Geol.  Sor.,  p.  898,  pL 
40,  flg.  1,  pL  41,  flgi.  1,  a.  Wadi.,  1884.  a 
A.  White. 

Formation:  Oretaceooi. 

Location:  Bell  coonty,  Tex. 

elegantnla  (Newberry)    White. 

(1884.) 

Fonrth  Ann.  Bep.  U.  &  GaoL  Sor.,  p.  296^  pL  88^ 

flg8.fr-7.    Weah.,  1884.    0.  A.  White. 
Formation:  Oretaceooe. 
Location:  Yalley  of  Oanadian  litiir. 

engelmanni  n.  s.  Meek.    (1860.) 

Froc.  Acad.  Nat.  Sd.,  Phila.,  for  1880^  p.  811. 

PhUa.,1801.    F.  B.Meek. 
Formation:  Joraasio. 
Location:  Bed  bottee,  on  the  North  Platte,  latl- 

tode  42O60',  longitode  108040'  weet 

—  enselmanni  Meek.    ( 1876. ) 

Bep.  SxpL  Great  Badn  Terr..  Utah,  pp.  856,  358^ 
pl.3,  flg.  6.    Waeh.,  1878.    F.  a  Meek. 

Formation:  Jaraasie. 

Location:  Bed  bnttei^  on  the  North  Platte,  lati* 
tode  42060',  longitode  IO804O'  west. 

—  engelmanni    (Meek)     M.  A   H. 
(1865.) 

Paieont  Up.  Mimoori,  Smltheon.  Cont  Knowl.^ 

ToL  14^  No.  172,  pp.  78,  74,  flgt.  A  and  B. 

Wash.,  1866.    Meek  A  Hayden. 
Formation:  Joraadc. 
Location:  Bed  bottee,  on  north  branch  of  Platta 

rlTcr,  Dak.  Ter.,  latitode  OP  W,  longitude  100* 

40'weat. 

engelmanni  (Meek)  White.    (1884.) 

Fourth  Ann.  Bep.  U.  8.  Geol.  Sor.,  p.  288^  pL 

84,flg8.  8^4.    Waah.,  1884.    C.A.White. 
Formation:  Joraaaic. 
Location:  laatem  portion  d  Wyoming. 

— *  ezcgyrella  n.  6.  Qabh.    (1876.) 

Proc  Acad.  Nat  Sci.,  Phila.,  for  1878,  pp.  UH,  828^ 

Phila.,  1876.    W.  M.Gabb. 
Formation:  Cretaceona. 
Location:  Pataola  creek  and  Georgetown,  Ga. 

exogyrella  (Gahh)  White.    (1884.) 

Fonrth  Ann.  Bep.  U.S.  GaoL  8v.,f^  898.   Waah., 

1884.    a  A.  Whita. 
FMmatton 
I^Mation:  Geoifla. 
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Ostrea — Continned. 
fsdcata  n.  8.  Morton.    (1827.) 

Joar.  Acad.  Nat.  Sd.,  Phila.,  vol.  6, 1st  ■er.,1827- 
1831.  pp.  50,  61,  pi.  1,  fig.  2.  Phila.,  1827-1S31. 
S.  6.  Morton. 

Formation :  Crotaceont. 

Location:  Delaware  and  Cheoapeake  canal,  near 
St.  Georges. 

falcata  Morton.    (1830.) 

Am.  Jour.  Scl.,  1st  sor.,  toI.  17,  p.  284.    New 

Haren,  1830.    6.  6.  Morton. 
Formation:  Cretace^iu. 
Location:  St.  Georges,   Delaware;  many  parts  of 

Now  Jersey. 

falcata  Morton.    (1830.) 

Am.  Jour.  ScL,  let  ser.,  yoL  18.,  pi.  3,  figs.  19, 20. 
New  Haven,  1830.    S.  G.  Morton. 

falcata  Morton .    ( 1834. ) 

Sjmop.  Org.  Rem.  Cret.  Gr.  U.  S.,  pp.  60,  61,  pL 
8,  fig.  6;pL  8,  figs.  0,  7.  Phila.,  1834.  S.  G. 
Morton. 

Formation:  Cretaceous. 

Location:  St.  Georges,  Del. ;  Oatawba,  Ala. ;  Prairie 
blnir,  on  the  Alabama  rirer;  Shrewsbury,  M.  J. 

falcata  9  (Mort . )  Troost.    ( 1840. ) 

Fifth  Geol.  Bep.   Tenn.,  pp.  46,  46.    Nashville, 

1840.    G.  Troost. 
Formation:  Cretaceous. 
Location:  Near  Purdy,  McNairy  county,  Tenn. 

falcata  (Mort.)  Owen.    (1860.) 

Second  Bep.  Geol.  Bee.  Ark.,  pL  7,  flg.  &    Phila., 

1860.    D.  D.  Owen. 
Formation:  Cretaceoul. 
Location:  Arkansas. 

falcata  (Morton)  White.    (1884.) 

Fourth  Ann.  Bep.  U.  S.  GeoL  Sor.,  p.  296.    Wash. , 

1884.    C.  A.  White. 
Formation :  Cretaceous. 

^ falcata  var.  mesenterica  n.  var. 

Morton.    (1833.) 

Am.  Jour.  Sci.,  Ist  ser.,  toL  24,  pL  9,  fig.  7.  New 
Haven,  1833.    8.  G.  Morton. 

falcata  var.  naButa  n.  var.  Morton. 

(1833.) 
Am.  Jour.  Sci.,  Ist  ser.,  vol.  24,  pi.  9,  fig.  6.    New 
Haven,  1833.    S.  G.  Morton. 

— —  ferdinandi  n.  b.  Coqnand.    (1869.) 

Monog.  Genre  Ostrea  Terrain  Cretacd,  pp.  33,  34, 
pi.  6,  figs.  14, 16.   Marseilles,  1869.   H.Ooquand. 
Formation:  Cretaceous. 
Location:  Leon  springs  and  New  Brannfels,  Tex. 

flabeUula  (Lam.)  Troost.    (1840.) 

Fifth  Geol.  Bep.  Tenn.,  p.  46.    Nashville,  1840, 

G.  Troost. 
Formation:  Cretaceous. 
Location:  McNairy  county,  Tenn. 

—  fragosa  (Con.  sp. )  Coqnand.    (1869. ) 

Monog.  Genre  Ostrea    Terrain  Cr6tac4,   p.   63, 
pi.  23,  figs.  6.  7.    Marseilles,  1869.    H.  Coquand. 
n>rmation:  Cretaceous. 
Location:  Between  El  Paso  and  Frontera,  Tex. 


Ostrea — Continned. 

franklini  n.  b.  Coqnand.     (18( 

Monog.  Genre  Ostrea  Terrain    Gr6tac6, 
pi.  23,  figs.  B-10.   Marseilles,  1869.   &.0 
Formation:  Cretaceous. 
Location:  Arkansas. 

franklini  (Coqnand)  White.    ( 

Fourth  Ann.  Bep.  U.  S.  GeoL  Sur.,  p.  29i 

figs.  1-3.    Wash.,  1884.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Arkansas. 

frankUni  (Coqnand)  HiU.     (II 

Ann.  Bep.  Geol.  Sur.  Ark.,  for  1888,  to 
131-133,  pi.  6,  figs.  1-18<b;  pi.  6,  figs.  19-2 
figs.  28-30.    Little  Bock,  1888.     B..  T.  1 

Formation :  Cretaceous. 

Location:  Vicinity  of  Murftvesboro,  Pike 
Ark.,  Junction  of  Little  Missouri  river 
Muddy  fork. 

gabbana  n.  b.  M.  A,  H.    (1861 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1861, 

Phila.,  18C2.    Meek  &  Hayden. 
Formation:  Cretaceous. 
Location:  Head  of  Gros  Ventre  river,  Net 

gabbana  (M.  &  H.)  White.     ( 

Fourth  Ann.  Bep.  U.  S.  Geol.  Sur.,  p.  296. 

1884.    C.  A.  White. 
Formation:  Cretaoeoui. 


-  glabra  n.  s.  M.  &  H.    (1857.) 

Proc.  Acad.  Nat.  Sci.,  Phila.  for  1867,  pp^  ! 

PhiU.,  1868.    Meek  ft  Hayden. 
Formation:  Cretaceous. 
Location:  Mouth  of  Judith  river,  Nebr. 

-  glabra  (M.  A  H.)  Meek.    (187 

Bep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  pp.  { 
pi.  40,  figs.  2a-d.    Wash.,  1876.    F.  B.  : 
Formation:  Cretaceous. 
Location:  Mouth  of  Judith  river,  Mont 

-  glabra  (M.  <&  H.)  White.     (18 

Eleventh  Ann.  Bep.  U.  S.  Geol.  and  Geo 
Terr.,  pp.  167,  168.    Wash.,  1879.    0.  A 
Formation:  Cretaceous. 
Location:  Crow  creek  valley,  Colo. 

-  glabra  (Meek)  White.     (1879.; 

Eleventh  Ann.  Bep.  U.  S.  Geol.  and  Geoi 
Terr.,  p.  190.    Wash.,  1879.    C.  A.  Wh; 
Formation:  Cretaceous. 
Location:  Valley  of  Bijou  creek,  ColOw 

-  glabra  (M.  &  H.)  White.    (18 

Eleventh  Ann.  Bep.  U.  S.  GeoL  and  Geo 
Terr.,  p.  208.     Wash.,  1879.     a  A.  Whi 
Formation:  Cretaceous. 
Location :  Tampa  valley  near  Canyon  par 

-  glabra  (M.  &  H.)  White.     (18 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geo 
Terr.,  p.  216.    Wash.,  1879.    O.  A.  WhJ 
Formation:  Cretaceous. 
Location:  Bock  springs,  Wyo. 
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Ostrea — Continued. 

Slal>ra  (M.  &  H.f )  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Bar. 

Terr.,  p.  216.    Wash.,  1879.    C.  A.  White. 
Jermation:  Cretaceons. 

Location:  Bitter  creek  Talley,  two  miles  weet  of 
Point  of  Bocki  sUtion,  Wyo. 

glabra  (H.  &  H.)  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 

Terr.,  p.  216.    Wash.,  1879.    C.  A.  Whita^ 
Jormation:  Gretaceoas. 
Location:  Point  of  Bocka  station,  Wro. 

glabra  (M.  &  H.)  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  pp.  217, 218.    Wash.,  1879.    C.  A.  White. 
Jormation:  Cretaceons. 
Location:  Point  of  Bocks  and  Black  battes  station, 

Wyo.;  eastern  Colorado,  Bear  river  valley. 

—  glabra  (M.  &  H.)  White.    (1883.) 

Thtni  Ann.  Bep.  U.  S.  Geol.  Sur.,  p.  16^  pL  10, 

flgs.l-&    Wash.,  1883.    0.  A.  White, 
formation:  Cretaceous. 
Location:  Valley  of  the  Sonth  Platte,  Colo. 

glabra  (M.  Sl  H.)  White.    (1883.> 

Third  Ann.  Bep.  U.  8.  'Geol.  Sur.,  p.  16,  pL  11, 

flgLl-«.    Wash.,  1883.    O.A.WhiU. 
Jormation:  Cretaceous. 
Location:  Point  of  Bocks,  W^o. 

glabra  (M.  &  H.)  White.    (1883.) 

Third  Ann.  Bep.  U.  8.  Geol.  Sur.,  p.  16,  pU  12, 

fig.  1.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Point  of  Bocks,  Wya 

glabra  (M.  A,  H.)  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  pt.  1, p. 66.    Wash.,  1883.    O.A.White. 
Jormation:  Cretaceous. 

glabra  (M.  Sl  H.)  White.    (1883.) 

Third  Ann.  Bep.  U.  8.  Geol.  Sur.,  p.  16,  pL  9, 

flgs.l-«.    Wash.,  1883.    C.A.Y«'hite. 
Jormation:  Cretaceous. 
Location:  Valley  of  the  South  Platte,  Colo. 

glabra  (M.  &  H.)  White.    (1884.) 

Jonrth  Ann.  Bep.  U.  8.  Geol.  Sur.,  pp.  307,  808, 

pis.  68-60.    Wash.,  1884.    0.  A.  White. 
Jormation:  Cretaceous. 
Location:  Upper  Missouri  river  region. 

glabra  (M.  A,  H.)  Whiteaves.  (1885.) 

Qeol.  and  Nat.  Hist.  Sur.  Can.,  Cont,  Can.  Pale- 
ont.,  vol.  1,  p.  64.  Montreal,  1886.  J.  J. 
Whiteavea. 

Jormation:  CretaceouiL 

Location:  South  Saskatchevran,  one  mile  below 
the  month  of  ihe  Bow  river;  also  South  8a»> 
katchewwn,  six  miles  below  the  mouth  of  the 
Bow  river,  and  north  bank  of  the  Milk  river, 
five  miles  below  Pa-Kow-Kl  coulee,  and  south 
bank  of  Milk  river,  above  Pa-Kow-Ki  coulee^ 


Oatrea — Continued. 

glabra  (M.  6l  H.)  Whiteavea.  (1885.) 

Geol.  and  Nat  Hist.  Sur.  Can.,  Cont.  Can.  Pale- 
ont.,  vol.  1,  pt.  1,  p.  66w  Montreal,  1886.  J.  J. 
Whiteaves. 

Jormation:  Cretaceous. 

Location:  Near  Buirs  head;  Saskatchewan  co«l 
mines,  near  Medicine  hat,  Canada. 

glabra  (M.  &  H.)  Whiteaves.  (1885.) 

Geol.  and  Nat.  Hist  Sur.  Can.,  Cont.  Can.  Pal^ 
out,  vol.  1,  pt  1,  p.  6.  Montreal,  1886.  J.J. 
Whiteaves. 

Jormation:  Cretaceons. 

Location:  Bow  river,  mouth  of  East  Arrowwood 
ereek;  Upper  Belly  river,  twenty-three  miles 
above  the  mouth  of  the  Waterton;  forks  of 
Devirs  Pine  and  Three  Hills  creeks;  also  Bed 
Doer  river,  near  eighth  correction  line;  Oyster 
creek,  northwest  branch  of  the  north  fork  of 
the  Old  Man  river. 

glandiformia  n.  a.  Whitfield.  (1885.) 

Mon.  U.  S.  Geol.  Sur.,  vol.  9,  pp.  206,  206,  pi.  27, 
flgs.  1-6.    Wash.,  1 885.    B.  P.  Whitfield. 

Jormation:  Cretaceous. 

Location:  Jarmingdale;  Squankum;  Shark  river, 
near  New  Egypt;  near  Vincentown,  N.  J. 

idraenaian.B.  Gabb.    (1869.) 

Geol.  Sur.  Cal.  Paleont,  vol.  2,  p.  203,  pi.  83,  flgt. 

108,  iMi;  pi.  34,  figs.  103, 103a.   Phila.,1869.   W. 

M.Gabb. 
Jormation:  Cretaoeona. 
Location:  About  two  miles  east  of  the  Hacienda 

at  New  Idrla,  Cal. 

idrlaenaia  (Gabb  f)  Meek.     (1872.) 

Jifth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur.  Terr., 

p.  376.    Wash.,  1872.    J.  B.  Meek. 
Jormation:  Cretaceous. 
Location:  Point  of  Bocks,  Wyo. 

idrlaenaia  (Qshh)  White.    (1884.) 

Jourth  Ann.  Bep.  U.S. Geol.  Sur.,  p.  296,pL34| 

flgs.  7, 8.    Wash.,  1884.    0.  A.  White. 
Jormation:  Cretaceous. 
LocaUon:  California. 

inornata  n .  8.  M.  &  H.    ( 1860. ) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1860,  pp.  181, 182. 

Phila.,  1861.    Meek  ft  Hayden. 
Jormation:  Cretaceous. 
Location:  Great  bend  of  the  Missouri,  below  Fort 

Pierre,  Nebr. 

inornata  (M.  &.  H. )  Meek.    (1876. ) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  vol.  0,  p.  14, pi.  10,  fig. 4. 

Wash.,  1876.    J.  B.  Meek. 
Jormation:  Cretaceous. 
Location:  Great  bend  of  the  Missouri,  below  Jort 

Pierre. 

inornata  (Meek)  White.    (1884.) 

Fourth  Ann.  Bep.  U.  S.  GeoU  Sur. ,  p  296.    Wash., 

1884.     C.  A.  White. 
Jormation:  drsftaceoniL 
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inomata  (M.  db  H. )  Whiteavea.  (1885. ) 

Qeol. and  Nat.  Hitt  Bar.  Can.,  Gont.  Can.  Paleontt 
Tol.l,pt.l,p.aO.  Montreal,  188S.  J.F.Whit- 
eaTes. 

FonnatioD:  Cretac«oai. 

Location:  St.  Mary  riTer,  near  iti  oonflnenoe  with 
the  Belly  riTer,  Canada. 

Inaecura  n.  8.  White.    (1876. ) 

Bep.  Geol.  Uinta  Mta.,  pp.  112, 113.    Wash.,  1876. 

C.A.White. 
Formation:  Cretaoeons. 
Location:  Two  milee  west  of  Point  of  Bocki, 

Wyo. 

larva  (Lam. )  Troost.    (1840. ) 

FinhGeol.Bep.Tenn.,p.46.   NaihYille^  1840.   a 

Trooet. 
Formation:  Gretaceons. 
Location:  If cNairy  connty,  Tenn. 

larva  (Lam. )  Cook.    (1868. ) 

Ann.  Bep.  GeoL  Snr.,  New  Jersey,  for  1868,  p.  S7St 

flff-on,p.876.    Newark,  1868b    O.H.Oook. 
Formation:  Gretaceons. 
Location:  New  Jersey. 

larva  (Lam.)  Credner.    (1870.) 

Zeitsch.  Deutsch.  OeoL  Gee.,  Band  22,  pp.  226^  227. 

Berlin,  1870.    H.  Credner. 
Formation:  Gretaceons. 
Location:  Woodbury,  Karlhoro^  Nnt  iwamp,  N.  J. 

larva  (Lam. )  Gabb.    (1876. ) 

Proc.  Acad.  Nat  Sei.,  Phila.,  for  1876^  p.  820. 

Phila.,  1876.    W.M.Gahb. 
Formation:  Gretaoeoaa. 
Location:  Georgetown,  Qnitman  connty,  Qb, 

larva  (Lam. )  Whitfield.    (1885. ) 

Hon.  U.  8.Geol.  Snr.,  toI.  0,  pp.  84-36,  pi.  S,  flgi. 

8-7.    Wash.,  1886.    B.  P.  Whitfield. 
Formation:  Gretaceooa. 
Location:  Throoghont  New  Jersey. 

larva  (Lam.)  Hill.    (1889.) 

Geol.  Snr.  Tex.,  BnlL  No.  4,  p.6u    Anstln,  1889. 

B.  T.Hill. 
Formation:  Gretaceons. 
Location:  Manor,  Trarls  connty,  Tex. 

laterallB  (NilBSon )  Troost.    (1840. ) 

Fifth  Oeol.  Bap.  Tenn.,  p.  46.  NashTille,  184a   O. 

Troost 
Formation:  Gretaceons. 
Location:  McNairy  connty,  Tenn. 

— » lateralis  (Nils.  sp. )  Credner.  (1870. ) 

Zeitach.  Dentsch.  GeoL  Ges.,  Band  22,  p.  228. 

Berlin,  1870.    H.  Credner. 
Formation:  Gretaceooa. 
Location:  Xatontown  and  Timher  creek,  N.J. 

Uteralla  (Nilsson )  White.    ( 1884.) 

Fourth  Ann.  Bep.  U.  S.  Geol.  Snr.,  p.  287.    Waah., 

1884.    a  A.  White. 
Formation:  GxetaoaoM. 


Oatrea— Continued . 

Uttlei  n.  8.  Gabb.    (1876.) 

Proc  Acad.  Nat  Sd.,  Phila..  for  11 

322.    Phila.,  1876.    W.M.Gahb. 
Formation:  Gretaceons. 
Location:  Patania  creek  and  Oeorgel 

Uttlei  (Gabb)  White.    (18 

Fourth  Ann.  Bep.  U.  S.  GeoL  Bur.,  p.  i 

1884.    G.  A.  White. 
Formation:  Gretaceons. 
Location:  Georgia. 

— »-  Ittgubria  n.  a.  Conrad.    (18 

Bep.  U.  8.  Hex.  Bound.  Snr.,  toL  1,  pi 
10,flg.6.    Wash.,  1857.    T.A.Coni 

Formation:  Gretaceons. 

Location:  East  of  Bed  riTer  (Ganadii 
Santa  Fe  road. 

—  Ittgubria  (Con.)  Coqnand. 

Monog.  Genre  Ostrea  Terrain  Cr6ti 
S6,  figs.  22,  23.    Maraeilles,  1860. 

Formation:  Gretaceons. 

Location:  Texas,  east  of  Bed  rlre 
Mexico. 

Ittgubria  (Con.)  Meek.    (1 

Bei^  BxpL  Bxped.  SanUFe,  N.  Mex., 
of  Grand  and  Green  rlrers,  pp.  U 
figs.  la-d.    Wash.,  1876.    F.B.Me 

Formation:  Gretaoeona. 

Location:  Banks  of  the  Canadian, 
Chama,  GaUsteo^  Pagosa,N.  Mex. 

lugubria  (Con.)  White.    ( 

Fourth  Ann.  Bep.  U.  S.  Geol.  Bar.,  { 
fig.  3.    Wash.,  1884.    G.A.White. 
Formation:  Gretaceons. 
Location:  Colorado  and  New  Mezioo 

— -—  lunata  (Nils.)  Credner.    (: 
Zeitsch.  Dentsch.  GeoL  Ges.,  Band 

Berlin,  1870.    H.  Credner. 
Formation:  Crstaoeous. 
Location:  Near  Eatontown,  N.  J. 

-»—  lyoui  n.  8.  Shnmard.    (186 

Proc  Beaton  Soc.  Nat  Hist,  toL  I 

pp.  200,201.    Boston,  1862.    B.F.I 

Formation:  Cretaceous. 

Location:  Pine  hluff.  Bed  rlrer  count 

lyoni  (Shum.)  White.    (Ij 

Fourth  Ann.  Bep.  U.  8.  GeoL  Sur.,  p.  1 

1884.    G.  A.  White. 
Formation:  Crstaoeooa, 
Location:  Texas. 

—  maUeiformia  n.  a.  Gabb. 

Geol.  Sur.  Cal.  Paleont,  toL  1.  p.  20 
272.    Phila.,  M64.    W.M.Gabh. 

Fbrmation:  Cretaceous. 

Location:  Siskiyou  mountains,  In  Q 
Oregon;  JacksouTille,  Oregon. 

malleiformia  (Gabb)  Co 

(1869.) 

Monog.  Genre  Ostrea  Terrlan  Or6ti 
32,  fig.  4.    Uarseillee,  1860.    H.Gc 

Forma tion:  Cretaceous. 

Location:  Siskiyou  monntalns,  Jaoki 
gon;  andOaUfornliL 
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Ostrea — Continued. 

malleiformlA    (Gabb)    White. 

(1884.) 
Iborth  Ann.  Bsp.  U.  8.  Ctool.  8nr.,  i».  887,  pL  60, 

fig.  7.    Wash.,  1884.    a  A.  White. 
Formation:  Cretaceoofl. 
Location:  California. 

marnhil  (Sow.)  Maroon.    (1858.) 

OeoL  N.  Am.,  pp.  43,  44^  pL  4,  flc  4.    Zorich, 

1858.    Jnles  Marcoa. 
formation:  JanaBic[Cre(aceonsf]. 
Location:  PTramid  mount. 

mesexiterica(Mort.)  White.    (1884.) 

Fonrth  Ann.    Bep.    U.  8.    GooL   8ar.,    p.  297. 

Waah.,  1884.    G.  A.  White. 
Formation:  Gretaceons. 

mortonl  (Qabb)  White.    (1884.) 

Fourth    Ann.    B«p.   U.  8.  OeoL  Sor.,  p.  297. 

Waah.,  1884.    G.  A.  White. 
Formation:  Gretaceooa. 

• ^mnltillrata  (Con. )  Coqaand.    (1869.) 

KoDOg.  Genre  Ostrea  Terrian  Gr6tac4,  p.  63,  pL 

33,  flgp.  1-4.    HaraeiUei,  1869.    H.  Coqaand. 
Formation:  Cretaceona. 
Location:  Dry  creek,  Ifezico;  and  Texas. 

multiradiata  (Con.)  White.    (1883.) 

Fourth  Ann.  Bep.  U.  8.  GeoL  8ar.,  p.  298,  pL  88, 

figs.  1, 2.    Wash.,  1884.    G.  A.  White. 
Formation:  Cretaoeoos. 

nasuta  (Mort.)  White.    (1883.) 

Fourth  Ann.  Bep.  U.  8.  OeoL  Sar.,  p.  298.    Wash., 

1884.    C.  A.  White. 
Formation:  Cretaceous. 

•o^^enana  n.  a.  Shnmard.    (1861.) 

Pn>c.  Boston  8oc.  Nat.  Hist.,  toI.  8, 1861, 1862,  p. 

200.    Boston,  1862.    B.F.8humard. 
Formation:  Cretaceous. 
Location:  Ohatfleld  Point,  NaTam  county,  Tez. 

owenana  (Shnm.)  White.    (1884.) 
Fourth  Ann.  Bep.  U.  8.  Geol.  Sor.,  p.  296.    Wash., 

1884.    G.  A.  White. 
Fonnation:  Gretaceooa. 
Location:  Texas. 

panda  n.  8.  Morton.    (1833.) 

Am.   Jour.  ScL,  Ist  ser.,  toL  23,  p,  293..     Ksw 

HaTen,  1833.    8. 0.  Morton. 
Formation:  [GretaceousJ. 
Location:  New  Jersey. 

panda  Morton.    (1834.) 

flynop.  Org.  Bern.  Cret  Or.  U.  8.,  pp.  61, 62,  pL  8. 
flg.  6;  pL  19^  flg.  10.  Phila..  1834.  &Q.  Mor- 
ton. 

Formation:  Oretaceons. 

Location:  8t.  Georges,  DeL;  8oQth  Oarolina;  Ala- 


-  panda  (Morton)  Gabb.    (1861.) 

Proc  Acad.  Nat.  8d.,  Phila.,  for  1861,  pp.  328, 

829.    PhllA.,  1862.    W.M.Gabb^ 
Fonnation:  Cretaceooi. 
Tsimt 


Ostrea — Continued. 

panda  (Morton)  Coqnand.    (1869). 

Monog.  Genre  Ostrea  Terrain  Cr4tac4,  pp.  67,  68, 
pi.  30,  figs.  8, 9.    Marseillss,  1869.    H.  Goquand. 
Formation:  Gretaceoni. 
Location:  New  Jeissy  and  Alabama. 

panda  (Mort.)  White.    (1884.) 

Fourth  Ann.  Bep.  D.  8.  Geol.  8ur.,  p.  298.    Wash., 

1884.    G.  A.  White. 
Formation:  Cretaceous. 

panda  (Mort.)  Whitfield.    (1885.) 

Mong.  U.  8.  Geol.  8ur.,  toL  9,  p.  3a    Wash.,  1886. 

B.  P.  Whitfield. 
Formation:  Tertiary  [Cretaceous  T  ]. 

pandaBformis  n.  8.  Gabb.    (1861.) 

Proe.  Acad.  Nat.  Sol.,  Phila.,  for  1861,  p.  328. 

Phila.,  1862.    W.  M.  Gabb. 
Formation:    Cretaceous? 
Location:   *'8eTen  miles  below  Tazoo,  *'  Miss. 

pandaDformia    (Qabb.)     White. 

(1884.) 

Fourth  Ann.  Bep.  U.  8.  Geol.  8ur.,  p.  298.    Wash., 

1884.    G.A.White. 
Formation:  Cretaceous. 
Location:  MiBaisaippl. 

patina  n.  a.  M.  A,  H.    (1856.) 

Proc.  Acad.  Nat.  8ci.,  Phila.,  for  1866,  p.  277. 

Phihk,1867.    MeekAHayden. 
Formation:  Cretaceous. 
Location:  Two  hundred  miles  aboTS  the  month 

ofMilkrlTer.Nebr. 

(Qryphaaa  ?)    patina  (M.  &  H.) 

Meek.    (1876.) 
Bep.  U.  8.  Geol.  Snr.  Terr.,  toI.  9,  pp.  16-18,  pi.  10, 
figs.  2a,  b.,  (bis.)  and  3e,/;  also  pi.  11  (Tarleties). 
Wash.,  1876.    F.B.Meek. 
Formation:  Cretaceous. 

Location:  Two  hundred  miles  aboTS  the  month 
of  Milk  riTer  on  the  Missouri. 

patina  (M.  Sl  H.)  White.    (1879.) 

SleTenth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Bur. 

Terr.,  p.  180.    Wash.,  1879.    a  A.  White. 
Formation:  Cretaceous. 
Location:  Fossil  ridge,  Colo. 

patina  (M.  <fe  H.)  White.    (1884.) 

Fourth  Ann.  Bep.  IT.  8.  Geol.  8ur.,  p,  298,  pi.  47, 

figs. 4-6.    Wash.,  1884.    G.  A. White. 
Formation:  Cretaceous. 
Location:  Upper  Missouri  rlrer  region. 

patina  (M.  <&  H.)  Whiteavea.  (1885.) 

Geol.  and  Nat.  Hist.  Snr.  Can.,  Gont.  Can.  Paleont., 
ToL  1,  pt.  1,  p.  80.  Montreal,  1885.  J.  F.  Whit- 
eaves. 

Formation:  Cretaceous. 

Location:  White  Mud  rlTer  (sometimes  called 
Frenchman's  creek),  near  the  forty-ninth  par> 
allel  and  south  of  Woody  mountain,  Canada. 

peUucida  (M.  &,  H.)  Meek.    (1876.) 

Bep.  T7.  S.  Geol.  Sur.  Terr.,  toI.  9,  p.  16,  pi.  28,  figs. 

4a, 6.    Wssh.,1876.    F.B.Meek. 
Formation:   Cretaoeoui. 
Location:  Long  take  and  Motean  ilvar. 
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Oatrea — Con  tinned. 

pellucida  (M.  &  H.)  White.    (1884.) 

Fourth  Ann.  Rep.  U.  8.  Oeol.  Snr.,  p.  299,  pi.  60, 

figs.  6, 7.    Wash.,  1884.    O.A.Wbita. 
Formation:  Cretaceous. 
Location:   Upper  Missouri  river  region. 

—  pectinata  (Lam.)  Coqnand.    (1869.) 
Monog.  Genre  Ostrea  Terrain  Cr(itac6,  pp.  76-79,pl. 

29,  tigs.  1-7.    Marseilles,  1869.    H.  Coqnand. 
Formation:  Cretaceous. 
Location:    Turkey  creek,  Las  Minas,  and  New 

Bniunfel8,Tex. 

—  peculiaria  n.  8.  Conrad.    (1858.) 

Jour.  Acad.  Nat.  fici.,Phila.,  vol.  3,2dser.,186S- 
1868,  p.  329,  pi.  34,  fig. 7.  Phila.,  1866-1858.  T. 
A.  Conrad. 

Formation:   Cretaceous. 

Location:  Owl  creek,  three  miles  north  of  the 
town  of  Bipley,  Miss. 

^^pecnliaria  (Con.)  Coqnand.    (1896.) 

Monog.  Genre  Ostrea  Terrain  Cr^tac6,  pp.  49,  60, 
pi.  17,  figs.  6, 7.    Marseilles,  1869.    H.  Coquand. 
Formation:  Cretaceous. 
Location:  Alabama. 

peouliaxla  (Con.)  White.    (1884. ) 

Fourth  Ann.  Rep.  U.  S.  Geol.  Sur. ,  p.  298.     Wash., 

1884.    C.A.White. 
Formation:  Cretaceoui. 
Location:  Mississippi. 

—  pitcheii  [Morton  sp.]  Coqnand. 
(1869.) 

Monog.  Genre  Ostrea  Terrain  Cr6tac6,  p.  40,  pi.  9, 

figs.  9-12;  pi.  12,  figs.  6, 6.    Marseilles,  1869.    H. 

Coquand. 
Formation:  Cretaceous. 
Location:  New Braunfels,  Leon  springs,  and  Cross 

timbers,   Tex.,  Fort  Washita,  Preston,  and  in 

Arkansas  and  New  Mexico. 

^^  planovata  n.  8.  Shnmard.   (1861.) 

Proc.  Boston  Soc.  Nat.  H]Bt.,vol.  8, 1861,1862,  p.201. 

Boston,  1862.     B.  F.  Shumard. 
Formation:  Cretaceous. 
Location:  Navarro  county,  near  Dresden,  Tex. 

planovata  (Shnm.)  White.     (1884.) 

Fourth  Ann.  Rep.  U.  8.  GeoU  Sur.,  p.  299.    Wash., 

1884.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Texas. 

—  plumoaa  n .  8 .  Morton .     ( 1833. ) 

Am.  Jour.  Sci.,  Ist  ser.,  vol. 23,  p. 293.  New  Haven, 

1833.    8.  G.  Morton. 
Formation:  [Cretaceous]. 
Location:  New  Jersey. 

—  plmnoBa  Morton .    ( 1834. ) 

Synop.  Org.  Rem.  Cret.  Gr.  U.  8.,  p.  61,  pi.  3, 

fig.  9.    Phila.,  1834.    8.  G.  Morton. 
Formation:  Cretaceous. 
Location:  Arneytown,  N.  J. 

—  plumoaa  (Morton)  Coquand.  (1869. ) 

Monoin:.  Gknre  Ostrea   Terrain  Cr6tac4,  p.  61,  pi. 

32,  flg.  9.     Marseilles,  1869.    H.  Coquand. 
Formation:  Cretaceous. 
Location:  New  Jersey,  Alabama,  and  Missouri. 


Oatrea — Continued. 

plumoaa  (Morton)  White.    (1^ 

Fourth  Ann.  Rep.  U.  8.  Geol.  Sur.,  p.  S 
87,  figs.  6,  G.    Wash.,  1884.    0.  A.  Whit 
Formation:  Cretaceous. 
Location:  New  Jersey. 

— plumoaa  ( Morton) Whitfield.  ( '. 
Mong.  U.  8.  Geol.  Sur.,  vol.  9,  pp.  31,  n^ 
figs.  12, 13.    Wash.,  1886.    R.  P.  WUitfi 
Formation:  Cretaceous. 
Location:  Arneytown,  N.  J. 

prudentia  n.  8.  White.    (1875.] 

Rep.  Geogr.  and  Geol.  Expl.  and  Sur.  w  e.«it 
hundredth  meridian,  vol.  4,  pt.  1,  p.  171 
figs.  2a-c2.     Wash..  1876.     0.  A.  White. 

Formation:  Cretaceous. 

Location:  East  of  Impracticable  ridge,  Ut 

prudentia  White.    (1884.) 

Fourth  Ann.  Rep.  U.  8.  G«ol.  Sur.,  p.  299, 

figs.  6,6.    Wash.,  1884.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Southern  Utah. 

puailla  (Nils.)  Gahb.     (1876.) 

Proc.  Acad.   Nat.  Sci.,  Phila.,  for  1876, 

Phila.,  1876.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Georgetown,  Patanla  creek,  a 

miles  north  of  Lumpkin,  Stewart  count: 

quadilplicata  n.  8.  Shumard.  ( 

Trans.  Acad.  Sci.,  St.  Louis,  vol.  1, 1856-1 
606.    St.  Louis,  1856-1860.    B.  F.  Shmv 

Formation:  Cretaceous. 

Location:  Upper  part  of  the  blufb  of  Re 
Lamar  county,  and  ten  miles  above  the 
of  Kiamesha  creok,  Tex. 

quadrlplicata  (Shnmard)  W 1 

(1879.) 
Eleventh  Ann.  Rep.  U.  &  Qeol.  and  Geog 

Terr.,  pp.  276,  276,  pi.  6,  flg.  6a;  pi. 

3a,  6.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location :  Bluffs  of  Red  river,  Lamar  count, 

Deuison,  Tex. 

quadriplicata  (Shnmard)  W] 

(1884.) 

Fourth  Ann.  Rep.  U.  8.  Geol.  Sur.,  pp.  2: 
pi.  43,  figs.  6-7.    Wash.,  1884.    G.  A.  \l 
Formation:  Cretaceous. 
Location:  Texas. 

radians  (Conrad)  Morton,    (li 

Am.  .Tour.  Sci.,  1st  ser.,  vol.  24,  p.  130 

Haven,  1833.    S.  G.  Morton. 
Formation:  Cretaceous  [Tertiary?]. 
Location:  Southern  States. 

robuata  n.  8.  Conrad.    (1857.) 

Rep.  U.  8.  and  Mex.  Round.  Sur.,  vol.  1 
pp.  156,  167,  pi.  11,  figs.  3a,  6.  Wash 
T.  A.  Conrad. 

Formation:  Cretaceous  [Tertiary]. 

Location:*  Jacun,  three  miles  below  Lar« 


•  Mistake.    This  locality  is  Tertiary. 
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Ostrea — ^Continaed. 

—  robuata  ( Conrad )  Coqnand.    ( 1869. ) 

Monog.  Genre  Ostrea  Terrain  Cretac^,  p.  62,  pi. 
32,  figa.  11, 12.    MarMilles,  1869.    H.  Coqnand. 
Formation:  Cretaeeons  [Tertiary]. 
Location:  *  Jacnn,  three  miles  from  Laredo,  Tex. 

zobnata  (Conrad).    (1884.) 

Fourth  Ann.Bep.  T7.  8.  Geol.Snr.,  p.  300,  pL  40, 

figs.  3,  4.    Wash.,  1884.    0.  A.  ^Vhite. 
Formation:  Cretaceous  [Tertiary], 
Location:  Near  Laredo,  Tex.  [7] 

—  aandaUna  (Goldf.)  Troost.    (1840.) 

Fifth  GeoL  Bep.  Tenn.,  p.  40.     NashTille,  1840. 

0.  Troost. 
Formation:  Cretaeeons. 
Location:  McNairy  connty,  Tenn. 

— - sellEefonnla    (Conrad)  Morton. 
(1833.) 

Am.  Joor.  fici.,  Ist  ser.,  toI.  24.    New  Hayen, 

1633.    8.  G.  Morton. 
Formation:  Cretaceous  [Tertiary]. 
Location:  Southern  States. 

-— —  aellaBformia  n.  a.  Morton.   (1834.) 

Qynop.  Org.  Bem.  Cret.  Gr.  U.  S.,  p.  62.    Phila., 

1834.    S.  G.  Morton. 
Tonnation:  Cretaeeons  [Tertiary]. 
Iiocation:  Alabama  and  South  OarolioA. 

aerrata  (Defr.)  Coqnand.    (1869.) 

Jfonog.  Genre  Ostrea  Terrain  Cr6tac6,  pp.  79, 
80,  pL  17,  fig.  3;  pL  80,  fig.  l-«.  Marseilles, 
1869.    H.  Coqnand. 

formation:  Cretaceoni. 

Xiocation:  New  Jersey. 

atmilia  n.  8.  N.  &,  G.    (1840.) 

SaU.  Boy.  Acad.  Sci.  Bmxelles,  Tome  7,  pi  2,  p. 
214,  fig.  &    Bmxelles,  1840.    Nyst  A  GaleottL 
formation:  Jurassic. 
Xiocatlon:  Tehuacan,  Mexloo. 

akidegatenala  nom.  pro  v.  Whit- 
(1884.) 
<3eoL  and  Nat.  Hist  Snr.   Can.,  Mess.    Foas., 

^L  1,  pt  2;  pp.  243,  244,  pi.  32,  fig.  1;  pi.  12, 

p.  242.    Montreal,  1884.    J.  F.  WhlteaTes. 
formation:  Cretaeeons. 
Xocatlon:  Skidegate  inlet,  soath  stfle  of  AUlfoid 

bay;  Skidegate  inlet,  west  side  of  AlUford  bay. 

akidegatenala  Whiteaves.    (1889.) 

f3eoL  and  Nat  Hist  Bar.  Can.,  Cont  Can.  Pale 

ont,  Tol.  1,  pt.  2,  p.  165.    Montreal,  1889.    J.  F. 

WhiteaTes. 
Vormation:  Cretaeeons. 
Iiocation:  Bocky  mountains,  three  miles  north 

of  the  east   end  of  Devil's  lake,  Northwest 

Territory. 

^  Boleniacua  n.  a.  Meek.    (1870.) 

Fioc.  Am.  Philoe.  Soc.,  toI.  11, 1869,  1870,  p.  430. 

Phila.,  1871.    F.  B.  Meek. 
Formation:  Tertiary  [Cretaceous]. 
Location:  With  coal-bed.  Bear  Blrer  city. 


Oatrea — Continued. 

aoleniacua  Meek.    (1873.) 

Sixth  Ann.  Bop.  U.  6.  Geol.  and  Geogr.  Snr.  Ten*., 

pp.  487,488.    Wash.,  1873.    F.  B.  Meek. 
Formation:  Cretaceous. 

Location:  Near  CoalTille,  UUh;  Bear  BiTordty, 
Wyo. 

aoleniacua  (Meek)  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  S.  Qool.  and  Geogr.  Sor. 

Terr.,  p.  233.    Wash.,  1879.    G.  A.  White. 
Formation:  Cretaceous. 
Location:  Coalville,  Utah. 

aoleniacua  (Meek)  White.     (1879.) 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 

Terr.,  p.  249.     Wash.,  1879.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Billiard  station,  Wyo. 

aoleniacua  (Meek)  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  S.  Geol.   and  Geogr.  Snr. 

Terr.,  pt  1,  pp.  9, 10.  pi.  11,  figs.  2a,  h.    Wash., 

1883.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Near  (kuilville,  Utah;  Bear  Biver  city, 

Wyo.;  a  few  miles  east  of  Bear  Biver  city,  Wyo. 

aoleniacua  (Meek)  White.     (1884.) 

Fourth  Ann.  Bop.  U.  8.  Geol.  8ur.,  p.  300,  pL  42, 
fig.  1.    Wash.,  1884.    0.  A.  White. 

Formation:  Cretaceous. 

Location:  Southern  Wyoming  and  adjacent  parts 
of  Utah  and  Colorado. 

atilgilecula  n.  8.  White.    (1875.) 

Bep.  Geogr.  and  Geol.  Expl.  and  Snr.  west  of  one- 
hundredth  meridian,  vol.  4,  pt  1,  pp.  163,  164^ 
pi.  13,  flgs.  3a,d.    Wash.,  1876.    0.  A.  White. 

Formation:  Jurassic. 

Location:  Two  miles  south  of  Dirty  Devil  river, 
Utah. 

atrigilecula  (White)  Whitfield. 

(1880.) 

Bep.  Geol.  Black  Hills  of  Dak.,  pp.  348,  849,  pL 
3,  figs.  8, 12.    Wash.,  1880.    B.  P.  Whitfield. 

Formation:  Jurassic. 

Location:  East  of  the  Belle  Fonrche  river;  Sun 
Dance  hill,  and  near  Beaver  creek,  Blaok  hills. 

atilgilecula  White.    ( 1884. ) 

Fourth  Ann.  Bep.  U.  8.  Geol.  Sur..  pp.  289,  290^ 

pi.  36,  figs.  9, 11.    Wash.,  1884.    0.  A.  White. 
Formation:  Jurassic. 
Location:  Wyoming,  Colorado,  Utah,  Idaho. 

aubalata  (Meek)  White.    (1884.) 

Fourth  Ann.  Bep.  U.  8.  Geol.  Sur.,  p.  300,  pi.  88^ 

fig.  10.    Wash.,  1884.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Upper  Missouri  river  region. 

aubovata  n.  8.  Shumard.     (1853.) 

Expl.  Bed  Biver,  La.,  by  B.  B.  Marcy,  pp.  20fl^ 
206,  pi.  6,  fig.  2.    Wash.,  1853.    B.  F.  Shumaid. 
Formation:  Cretaceous. 
Location:  Fort  Washita,  Ind.  Terr. 


•  Mistake.    This  locaUty  is  Tertiary. 
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Oatrea — Contio  aed. 

sttbovata  (Sham.)  Coqnand.  (1869.) 

Honog.  G«nra  Ostraa  Terrmin  Gr6tac6,  pp.  48,  49, 

pi.  17,  fl«.  4.    HAiwillai,  1869.    H.  Ooqaand. 
Formation:  Oretaeeoiu. 
Location:  Texas,  Arkanna,  and  Fort  Waahlta. 

suborata  (Shnm.)  White.    (1884.) 

Fourth  Ann.  Bep.  U.  8.  GeoL  Bar.,  p.  801.    Wash., 

1884.    0.  A.  White. 
Fonnatlos:  Oretacaoos. 

—  Bubfimbxiata  n.  a.  Coqnand.  (1869.) 

Honog.  Qenre  Ostiea  Terrain  Or4tac6,  p.  60,  pi. 

32,  figs.  6,  6.    U srseUles,  1869.    H.  Ooqaand. 
Formation:  Gretaoeona. 
Location:  Texas. 

—  Bubspatolata  n.  8.  Forbes.    (1844.) 

Qnart  Joor.  Geol.  Soc  London,  toI.  1,  pp.  61, 
6S,  figs,  on  pp.  61,  62.  London,  1846.  Edward 
Forbes. 

Formatton:  Oretaoeons. 

Location:  Lewis  creek;  sonth  Washington; Korth 
OaroUna. 

••^—  Bubapatalata  (Lyell  Sow.)  Conrad. 
(1857.) 

Bep.  U.  S.  and  If  ex.  Bound.  Bar.,  toL  1.  pt.  S,  pp. 

156, 166,  pi.  10,  figs.  8a,  6.    Wssh.,  1867.    T.A. 

Conrad, 
Formation:  Gretaoeoos. 
Location:  Western  Texas. 

Bttbapatnlata  fSow.)  Coqnand. 

(1869.) 
Monog.  Genre  Oetrea  Terrain  Gr4tac4,  p.  48,  pL 

16,  fig.  8.    Marseilles,  1869.    H.  Coqnand. 
Formation:  Cretaceous. 

Location:  Lewis  creek;  North  Carolina;  Texas 
Alabama;  New  Jersey;  and  Missouri. 

— —  aubapatulata  (Fbs.)  Gabb.    (1876.) 

Proc  Acad.  Nat.  Scl.,  Phila.,  for  1876,  p.  820. 

Phtla.,  1876.    W.  M.Gabb. 
Formation:  Cretaceous. 
Location :  Fire  miles  north  of  Lumpkin,  Stewart 

county,  and  near  Fort  Gaines,  Ga. 

i—— aubapatulata  (Forbes)   White. 

(1884.) 
Fourth  Ann.  B«p.  U.  8.  Geol.  Sur.,  p.  801,  pL  87, 

flgs.  1,  2.    Wash.,  1884.    a  A.  WhiU. 
Formation :  Cretaceous. 
Location :  New  Jersey. 

—  aubapatulata  (L.  &  S.)  Whitfield. 
(1885.) 

Mon.  U.  8.  Geol.  Sur.,  toI.  0,  pp.  82,  33,  p!.S,flg. 

14.    Wash.,  1885.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Shrewsbury,  N.  J. 

—  aubtrigonalia  n.  s.  £.  A  S.     (1857.) 

Trans.  Acad.  Scl.,  St.  Louis,  toL  1,  1866-1860,  p. 

40.    St.  Louis,  1856-1860.    Evans  St  Shumard 
Formation:  Cretaceous. 
Location:  Vicinity  of  Owl  butte,  between  Moreau 

and  Grand  rlTers. 


Oatrea — Continned. 

aubtrigonalia   (E.   A   BA 

(1876.) 
Bep.  U.  8.  GeoL  Sur.  Terr.,  toI.  9,  p. 
figs.  la-d.    Wish.,  1876.    F.  B.  Me 
Formation:  Cretaceous. 
Location:  Mouth  of  Judith  rirer,  Moi 

aubtrigonalia   (£.   A   8.] 

(1884.) 
Fourth  Ann.  Bep.  U.  S.  Geol.  Sur.,  p. 
figs.  4-7.    Wash.,  1884.    a  A.  Whi 
Formation:  Cretaceous. 
Location:  Upper  Miswnrl  rlTor  regioi 

aubtrigonalia   (E.   A   S. 

(1883.) 

Third  Ann.  Bep.  U.  S.  Geol.  Sur.,  p 
flgs.  2^.    Wssh.,  1883.    a  A.  Whi 
Formation:  Cretaceous. 

aubtrigonalia  (£.  d&  S.)  W 

(1885.) 
GeoL   and  Nat.   Hist    8ar.  Can., 
PaleonL,  toL  1,  pt  1,  p.  88.    Moi 
J.  F.  WhlteaTes. 
Formation:  Cretaceous  or  Laramla. 
Location:  Middle  Fork  of  the  Old 
about  two  miles  above  the  mouth  o 
fork,  Canada. 

aubtrigonalia  (E.  <&  S.)  W 

(1885.) 

Geol.   and   Nat    Hist    Snr.  Can., 
Paleont,  toL  1,  pt  1,  p.  66.    Mon 
J.  F.  Whiteares. 

Formation:  Cretaceous. 

Location:  Woodworth  Mine,  Medloin 


—  aubtrigonalia  (£.  d&  S.)  W 
(1885.) 

GeoL   and   Nat    Hist  Sur.    Can., 

Paleont,  toL  1,  pt  1,  p.  SO.    Mon 

J.  F.  WhitesTes. 
Formation:  Cretaceous. 
Location:  Banks  of  the  Belly  rirer  at 

of  the  St  Maij  rlrer;  Milk  Birer 

ada. 

—  aubtrigonalia  (£.  &  S.)  W 

(1885.) 
Geol.   and  Nat.   Hist  Snr.    Can^ 

Paleont,  toL  1,  pt  1,  pp.  6,  6.    Moi 

J.  F.  WhlteaTes. 
Formation:  Cretaceous. 
Location:  Bye  Grass  flat.  Old  Man  x 

Belly  rlTer,  twenty*two  miles  aboTi 

of  the  Waterton,  Canada, 

•— -  teotlcoata  n.  s.  Qabb.    (18 

Jour.  Acad.  Nat.  ScL,  Phila.,  toL 
1858-1860,  p.  403,  pL  68,  flgs.  47, 
1858-1860.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Tennessee  and  New  Jersey. 
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Ostrea — Continned. 

tectioosta(Oabb)Coqnand.  (1869.) 

Monog.  Genre  ObItm  Tomin  Or^taoft,  p.  fiO,  pL 
17,  flgB.  IQ,  11.    MufldUei,  1869.    H.OoqiiMid. 
Tonnation:  OkataMoim 
Location:  New  Jenej  and  Tennevae. 

taotioostata  (Oabb)  White.   (1884.) 

Foorth  Ann.  Bep.  U.  S.  GeoL  Bar.,  p.  801,  pL  60, 

flgiL4,  6.    Wash.,  1884.    0.  A.  Wbita. 
Formation:  Cretaoeona. 
Location:  Tenneetce  and  New  Jerwy. 

teotiooata  (Gabb)  Whitfield.  (1885.) 

Hon.  U.  8.  GeoL  Sor.,  toI.  9,  pp.  33,  34,  pL  8, 

figs.  1,2,    Wash.,  1885.    B.  P.  Wbitfleld. 
Formation:  Gretaceoni. 
Location:  Tidnity  of  Trenton,  N.  J.t 

•  texana  [Roem.  sp. ]  Coqnand.  (1869. ) 

Honog.  Genre  Ottrea  Terrain  Gr6tac4,  p.  4S,  pL  8, 
flga.  4-8.    MarMillee,  1809.    H.  Coqnand. 

Fonnation:  Cretaoeona. 

Location:  New  Brannfeli^  Tex.,  between  El  Faw> 
and  Frontera,  Hexica 
torosa  n.  a.  Morton.    (1833.) 

Am.  Joor.  Sci.,  let  ear.,  toI.  24,  p.  130^  pL  10^  tg. 

1.    New  Haren,  1833.    8.  G.  Morton. 
Formation:  Cretaoeona. 
LocatloD:  New  Jeraej. 

toroaa  Morton.    (1834. ) 

SjDop.  Org.  Bem.  Oret.  Or.  U.  8.,  p.  B^  pL  10,  fig. 

1.    Flkila.,1834.    8.  G.Morton. 
Formation:  Gretaceoni. 
Location:  MnlUca  hill,  N.  J. 

toFoaa  (d'Orb.)  Coqnand.    (1869.) 

NoDog.  Genre  Oatrea  Terrain  Cr6Uc6,  pp.  88, 38, 

pi.  9,  flga.  1-4;  pL  14,  Uga.  1-4;  pi.  16,  flga.  1,2. 

Haneillea,  1869.    H.  Coqnand. 
Formation:  Cretaceona. 
liocation:  New  Brannfela,  Tex.;  Delaware,  New 

Jeraej,  Alabama,  8onth  Oarollna,  Tenneaaee, 

Arkanaaa,  and  MJaaonri. 

toroaa  (Morton)  White.    (1884.) 
Foorth  Ann.  Bep.  T7. 8.  Geol.  8nr.,  p.  SOL    Waah., 

1884.    aA.Whita. 
fonnation:  Cretaceona. 

tranaluoida  n.  b.  M.  6l  H.    (1857.) 

Proc.  Acad.  Nat  ScL,  Phila.,  for  1857,  pw  147. 

Phila.,  1868.    Meek  A  Hayden. 
Formation:  Cretaoeona. 
Location:  Long  lake  on  the  MiiMnrl,  Nebr. 

tranalaoSda  (M.  A,   H.)  White. 

(1884.) 
Fourth  Ann.  Bep.  U.  8.  GeoL  8nr.,  p.  801.    Waah., 

1884.    C.  A.  White. 
Formation:  Cretaceona. 

tuomeyl  n .  b.  Coqnand.    ( 1869. ) 

Mon<^.  Genre  Oatrea  Terrain  Cr4tao4,  p.    68. 

HaneiUei,  1869.    H.  Coqnand. 
Formation:  Cretaceona. 
Location:  Alabama. 

-  tuomeyl  (Coqnand)  White.    (1884. ) 

Fourth  Ann.  Bep.  U.  S.  Geol.  Sor.,  pp.  301,  302. 

Waah.,  1884.    C.  A.  Whitib 
Formation:  Cretaoeona. 
Location:  Alabama. 


Oatrea— Continued. 

nniformia  (Meek)  White.    (1884.) 

Fourth  Ann.  Bep.  U.  8.  GeoL  8ar.,  p.  302,  pL  48; 

flga.  6-7.    Waah.,  1884.    G.  A.  White. 
Formation:  Cretaoeoda. 
Location:  New  Mexico. 

nngolata  (Sohlot.)  Coqnand.  (1869.) 

Monog.  Genre  Oatrea  Terrain  Cr6tao4,  pp.  68, 60^ 
pL  31,  flga.  4-16.  MarMlllea,  1869.  H.  Coqnand. 

Fonnation:  Cretaceona. 

Location:  Delaware,  Alabama,  New  Jeraey,  Ml» 
aonrL 

urtiooaa  n.  b.  Morton.    ( 1833. ) 

Am.  Jour.  8cl.,  lat  aer.,  toL  28,  p.  29S.     New 

Haven.  8.  G.  Morton. 
Formation:  [Cretaceona]. 
Location:  New  Jeraej. 

nrtiooBa  Morton.    (1833.) 

Am.  Jour.  8cl.,  lat  aer.,  toL  24,  pL  10^  flg.  & 
New  HaTen,  1833.    &  G.  Morton. 

vellioata  n.  8.  Conrad.    ( 1857. ) 

Bep.  U.  8.  and  Mex.  Bound.  Snr.,  toI.  1,  pt  2,  p^ 
166,  pL  11,  flga.  2a,  b.  Waah.,  1867.  T.  A. 
Conrad. 

Formation:  Cretaceona. 

Location:  Bio  Grande,  between  SI  Fuo  and 
Frontera. 

veUicata  (Con.)  White.    (1884.) 

Fourth  Ann.  Bep.  U.  8.  Geol.  8ur.,  p.  302.    Waah., 

1884.    C.  A.  White. 
Formation:  Cretaceona. 

veeioulaxla  (Lam.)  Owen.    (1860.) 

8econd  Bep.  Geol.  Bee,  Ark.,  pi.  8,  flg.  &    Phila., 

1860.    D.  D.  Owen. 
Formation:  Cretaceona. 
Location:  Arkanaaa. 

veeiculaxla  (Lam.) Coqnand.  (1889.) 

Monog.  Genre  Oatrea  Terrain  Gr6tac4,  pp.  36,  Sfr 
pL  13,  flga.  2-10.    MarMlllea,  1869.  H.  Coqnand. 
Formation:  Cretaceona. 
Location:  New  Brannfela,  Tex.,  and  New  Jeraej. 

veflioularla  ( Lam . )  Credner.  ( 1870. ) 

Zeitach.  Doutacb.  Geol.  Gea.,  Band  22,  pp.  226, 226. 

Berlin,  1870.    U.  Credner. 
Formation:  Cretaceona. 
Location:  New  Jeney. 

veeioularia   var.  anoella  n.    yar. 

Roemer.    (1852.) 
Krelde  Ton  Tex.,  pp.  74,  76,  Taf.  9,  flga.  40,6. 

Bonn,  1862.    F.  Boemer. 
Formation:  Cretaceona. 

Location:  Ford  of  the  Guadalupe,  New  Braunfeli^ 
Tex. 
— —  veBicularla  var.  Troost.    (1840.) 

Fifth  Geol.  Bep.  Tenn.,  p.  46.    Naah.,  1840.    G. 

Trooat 
Formation:  Cretaoeona. 
Location:  Near  Purdy,  McNairy  county,  Tenn. 

vefliculaxla  var.  Troost.    (1840.) 

Fifth  Geol.  Bep.  Tenn.,  p.  46.    Naah.,  1840.    O. 

Troost. 
Formation:  Cretaceona. 
Location:  Near  Purdy,  McNalry  county,  Tena. 
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Oatarea — Con  tinned. 

viUicata  (Con. )  Coqaand.    (1869. ) 

MoDog.  Genre  Ostrea  Terrain  Cr£tace,  p.  65,  pi. 

36,  flg«.  20,21.    ManeillM,  1869.    H.  Goquand. 
Formation:  Cretac«oiii! 
Location:    Rio  Qrande,  between  El    Paso   and 

Frontera,  Tez. 

vomer  (d'Orb.)  Coqnand.    (1869.) 

Monog.  Genre  Ostrea  Terrain  Crdtacfi,  p.  39,  pi. 
16,  flgfl.  13-15.    Marseilles,  1869.    H.  Goquand. 
Formation:  Cretaceous [?]. 
Location:  New  Jersey. 

vomer  (Mort. )  White.    ( 1884.) 

Fourth  Ann.  Rep.  U.  S.  Geol.  Sur.,  p.  302,  pi.  48, 

figs.  8-10.    Wash.,  1884.    0.  A.  White. 
Formation:  Cretaceous. 

'waBhingtoni  n.  8.  Coqnand.    ( 1869. ) 

Monog.  Genre  Oatrea  Terrain  Cr6tac^,  pp.  63, 64, 
pi.  33,  figs.  5-9.    llarseilles,  1869.  U.  Coqnand. 

Formation:  Cretaceous. 

Location:  Texas  flat,  Folsom,  Cottonwood  creek, 
Shasta  county,  Cal. 

'wyomingenaiB  n.  s.  Meek.    (1872. ) 

Fifth  Ann.  Rep.  U.  S.  Geol.  and  Geogr.Sur.  Terr., 

p.  375.    Wash.,  1872.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Point  of  Bocks,  Wyo. 

— 'wyomingenaia  Meek.    (1873.) 

Sixth  Ann.  Rep.  U.  S.  Geol.  and  Geogr.Sur.  Terr., 

pp.  608,609.    Wash.,  1873.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Point  of  Rocks,  Wyo. 

(Alectryouia)  blaokii  n.  a.  White. 

(1879.) 

Proc.  U.  8.  Nat  Mua.,  rol.  2,  pt.  2,  p.  293,  pi.  4, 
figs.  1,  2.  Wash.,  1880.  SmithBon.  Misc.  Coll., 
Tol.  19.    Wash.,  1880.    C.  A.  White. 

Formation:  Cretaceous. 

Location:  Collin  county,  Tex. 

(Alectryonia)  blaokii   White. 

(1883.) 

Twelfth  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Sur. 
Terr.,  pt.  1,  pp.  11,  12,  pi.  14,  flgs.  la,  6,  pi.  17, 
flg.  4a.     Wash.,  1883.     C.  A.  White. 

Formation:  Crctacocus. 

Location:  Collin  county,  Tex. 

»—  (Alectryonia)  dilleri  n.  a.  White. 
(1889.) 
BulU  U.  S.  Geol.  Sur.,  No.  51,  pp.  14,  16,  pi.  It 
ftgs.  1,  2;  pi.  2,  figs.  1,  2.    Wash.,  1889.    C.  A. 
White. 
Formation:  Cretaceous. 

Location:  Half  a  mile  south  of  the  falls  of  Clorer 
creek,  Shasta  county,  Cal. 

— ^  (Alectryonia)  larva  (Lam.)  White. 
(1884.) 

Fourth  Ann.  Rep.  U.  S.  Geol.  Sur.,  p,  296,  pi.  42. 

flgs.  2-9.    Wa.«h.,  1884.    a  A.  Whit«. 
Formation:  Cretaceona. 


Oatrea — Continued. 

(Alectryonia)  procumbena  1 

(1884.) 

Fourth  Ann.  Rep.  U.  S.  Geol.  Sur.,  p.  29C 
flgs.  6-8.    Wash.,  1884.    a  A.  White. 
Formation:  Jurasvic. 
Location:  Northwestern  Colorado. 

(Alectryonia)  aannlonian.  b.  ^ 

(1876.) 
Rep.  Geol.  Uinta  Mts.,  p.  112.    Wash.,  187 

White. 
Formation:  Cretareous. 
Location:  Weber  valley,  near  GoalviUe,  t 

—^-   (Alectryonia)    aannionia   ^ 
(1879.) 
Elerenth  Ann.  Rep.  U.  8.  GeoL  and  Geo 
Terr.,  p.  234.    Wash.,  1879.    a  A.  Wh 
Formation:  Cretaceous. 
Location:  CoalTille,  Utah. 

^—  (Alectryonia)  aanni^w^B  ^ 

(1879.) 
Eleventh  Ann.  Rep.  U.  8.  Geol.  and  Q«o 

Terr. ,  pp.  2n,  278,  pL  2,  flgs.  2a^.    Wa« 

C.  A.  White. 
Formation:  Cretaceous. 
Location:  Talley  of  Weber  rirer,  near  C 

Utah. 

(Alectryonia)    aannionia   ^ 

(1884.) 

Fourth  Ann.  Rep.  U.  S.  GeoL  Sur.,  p.  30* 

flgs.  3-7.    Wash..  1884.    C.  A.  WhiU. 
Formation:  Cretaceous. 
Location:  Coalville.  Utah. 

-  (Qryphaea?)  oniformia  n.  a. 

(1876.) 
Rep.  Expl.  Kxped.  Sante  Fe,  N.  Hex.,  to, 
of  Grand  and  Green  rivers,  p.  124,  pL  1,  fl 
Wai<h.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Pagosa,  N.  Mex. 

(QryphseoBtrea  ?)  aubalata 

Meek.    (1876.) 

Rep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  pp.  15, 1 

flgs.  5.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Moreau  river. 

sp.  undet.  Morton.    (1830.) 

Am.  Jour.  Scl.,  1st  ser.,  vol.  18,  p.  24 

Haven,  1830.    8.  G.  Morton. 
Formation:  Cretaceous. 
Location:  Near  Ameytown,  N.  J. 

sp.  undet.  Morton.    (1830.) 

Am.  Jour.   Sci.,  Ist  ser.,  vol.  17,  p.  2C 

Haven,  1830.    S.  G.  Morton. 
Formation:  Cretaceous. 
Location :  Mullica  hill,  N.  J. 

sp.  undet.  Morton.    (1830.) 

Am.  Jour.  Sci.,  1st  ser.,   vol.   17,  pu  8 

Haven,  1830.    8.  G.  Morton. 
Formation:  Cretacoons. 
Location:  [New  Jersey?] 
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Ostrea — Continued. 

sp.  nndet.  Roemer.    (1849.) 

Tezaa,  p.  3M.    Bonn,  1849.    V.  Boomer. 
JbTOUition:  CreUceoiu. 

Location:  Frederickaborg  and  Waco  camp  n«ar 
New  Braanfela,  Tex. 

sp.  undet.  Boemer.    (1852.) 

Kieide  Ton  Tex.,  p.  78.    Bonn,  1852   V.  Boemer. 
Tormation:  Gretaceone. 
Location:  Frederickeburg,  Tex. 


—  sp.  nudet.  Roemer.    (1852.) 
Kreide  Ton  Tex.,  p.  76.    Bonn,  1862.    F.  Boemer. 
Formation:  Gretaceoua. 

Location:  Waco  camp  on  the  Goadalupe  abore 
New  Braunfela,  Tex. 


-  sp.  nndet.  Gabb.    (1869.) 

Geol.  Sur.  Cal.  Paleont,  toI.  2,  p.  276.    Phila., 

1889.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Sierra  do  laa  Gonchae,  near  ArlTochi, 

Sonoia,  Mexico. 

sp.  nndet.  Meek.    (1870.) 

Proc.  Am.  Fhiloe.  Soc.,  toI.  11, 1869, 1870,  p.  43a 

Phila.,  1871.    F.  B.  Heek. 
Formation:  CretaceoaR. 
Location:  Near  CoalTllle  [Utah], 

sp.  nndet.  Meek.    (1876.) 

Bep.  T7.  S.  Oeol.  Sur.  Terr.,  toI.  9,  pp.  12, 13,  pL  2, 
flge.  841,  6.    Waeh.,  1876.    F.  B.  Heek. 

Fonnatlon:  Cretaceous. 

Location:  TwelTemlleeeonthweit  of  Salina,  Saline 
county,  Kana 

8p.  nndet.  Whiteavee.    (1876.) 

Geol.  Sur.  Gan.,  Ues.  Foes.,  toI.  1,  pt.  1,  p.  83. 

Montreal,  1876.    J.  F.  Whitearei. 
Tormation:  Cretaceous. 
Location:  Queen  Charlotte  if  landu 

sp.  nndet.  Meek.    (1877.) 
Sep.  Oeol.  Expl.,  Fortieth  Parallel,  toI.  4,  pt  1, 

pp.  140,  141,  pi.  16,  flga.  lOoHi.    Wadi.,  1877. 

F.  B.  Meek. 
Tormation:  Cretaceous. 
Location:  GoalTille,  Utah. 

Bp.  nndet.  Whiteaves.    (1879.) 

Gflol.  Sur.  Gan.,  Mes.  Foes.,  toI.  1,  pt.  2,  p.  176. 

Montreal,  1879.    J.  F.  Whitearea. 
Tormation:  Cretaceous. 
Location:  Entrance  to  Departure  bay,  YanoouTer 

island. 

sp.  f  H.  &  W.    (1877.) 

Bep.  Geol.  Expl.,  Fortieth  Parallel,  toI.  4,  pt.  2, 
pp.  285,  286,  pL  7,  fig.  12.  Wuh.,  1877.  Hall 
dt  Whitfield. 

Formation:  Jurassic. 

Location:  Northwest  of  Bawtings  station,  Wyo. 

f  White.    (1879.) 

Ilerenth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  242.    Wash.,  1879.    G.  A.  White. 
Formation:  Cretaceous. 
Location:  Bear  river  valley,  Wjoi 


Oatrea— Continned. 
!  White.     ( 1879.) 

Eleventh  Ann.  Bep.  U.  S.  Gool.  and  Geogr.  Sar. 
Terr.,  p.  248.    Wash.,  1879.    a  A.  Whita. 

Formation:  Cretaceous. 

Location:  Bear  river  valley,  Wyob 

!  White.    (1889.) 

BulL  U.  S.  Geol.  Sur.,  No.  61,  p.  39l    Wash.,  1888L 

G.  A.  White. 
Formation:  Cretaceous. 
Location:  Waldron  island. 

Ovullna  clava  Ehrenberg.    (1854.) 

Mikrogeologie,  Taf.  32,  fig.  26.     Leipzig,  1864. 

G.  G.  Ehrenberg. 
Formation:  Cretaceous. 
Location:  Mississippi  region. 

Ozyatele  (Phillippi)  White.    (1885.) 

Bull.  U.  8.  GeoL  Sur.,  No.  22,  p.  12.  Wuh., 
1885.    C.  A.  White. 

Ozytomamuoronata  (Meek)  Whiteaves. 
1884.) 
Geol.  and  Nat  Sur.  Can.,  Mee.  Foes.,  vol,  !>  pt.  S, 

pp.  238,  239,  pi.  31,  fig.  9.    Montreal,  1884.    J. 

F.  Whiteaves. 
Formation:  Cretaceous. 
Location:  East  side  of  AUiford  bay;  south  side  of 

Maud  island. 

muoronata  (M.  &  H.)  Whiteaves. 

(1884.) 
Oeol.  and  Nat.  Hist  Sur.  Can.,  Mes.  Foes.,  voL  1, 
pt  3,  p.  261,  pi.  33,  figs.  6, 6a,  6.    Montreal,  1884. 
J.  F.  Whiteaves. 
Formation:  Cretaceous. 
Location:  South  side  of  Maud  Island. 

—  n.  snbgen.  Meek.     (1864.) 

Check  List  Invert.  Foss.  N.  Am.  Cret.  and  Jur., 
Smithson.  Misc.  Coll.,  voL  7,  No.  177,  p.  89. 
Wash.,  1864.    F.  B.  Meek. 

Fachycardium  n.  g.  Conrad.    (1869.) 

Am.  Jour.  Conch.,  voL  5,  Phila.,  1869,  1870^ 
p.  96.  Phila.,  1870.  T.  A.  Conrad. 

(snbgen.  Conrad)  Meek.    (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  172.  Wash. 
1876.    F.  B.  Meek. 

burlingtonenae  n.  8.  Whitfield. 

(1885.) 

Mon.  U.  S.  Geol.  Sur.,  vol.  9,  p.  138,  pi.  21,  flga. 

6,  7.    Wash.,  1885.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Near  Burlington,  ?  N.  J. 

spillmani  n.  b.  Conrad.    (1869.) 

Am.  Jour.  Conch.,  vol.  6,  Phila.,  18G9, 1870,  p.  96L 

Phila.,  1870.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  Mississippi. 

Fachymya  [Sow.]  Shnmard.    (1859.) 

Trans.  Acad.  Sci.,  St  Louis,  vol.1,  1856-1860,  pw 
604.    St  Louis,  1866-1860.    B.  F.  Shumard. 
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Paohymya — Continued. 

auatinenaiB  n.  b.  ShomarcL    (1859.) 

Tnna.  Acad.  Sci.,  St  Lonia,  toL  1, 18M-1860,  pp. 
604,  806.   St  Looif,  1856-1800.  B.  T.  SbunuunL 
Formation:  Oretaceoiu. 
Locatloa:  Shoal  craok,  naar  Austin,  Tex. 

auBtlnensls  (Sham.)  White.  (1879.) 

EIoTenth  Ann.  Sep.  U.  8.  G«ol.  and  Geogr.  Sor. 

Terr.,  p.  S298,  pL  8,  figs,  la,  b;  pL  6,  flgl.  7a,  b. 

Wash.,  1879.    0.  A.  White. 
Formation:  Cretaceons. 
Location:    Shoal    creek,    near    Anatin  [Tex.]. 

Salado,  Bell  connty,  Tex. 

—  ?  oompaota  n.  b.  White.    (1879.) 

Proc  U.  S.  Nat  Mas.,  toI.  2,  pt  2,  p.  297,  pi.  6, 
figs.  3,  4.  Wash.,  1880.  Smithson.  MiK.  GolL, 
Tol.  19.    Wash.,  1880.    0.  A.  White. 

Formation:  Oretaoeons. 

Location:  Bell  connty,  T«x. 

«—  oompaota  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  S.  GeoL  and  Oeogr.  Sor. 

Terr.,  pt  1,  pp.  22,  23,  pL  17,  flfl^  4a^  b. 

Wash.,  1883.    a  A.  Whita. 
Formation:  Cretaceons. 
Location:  Bell  county,  Tex. 

?  heraeyi  n.  a.  White.    (1879.) 

Elerenth  Ann.  Bep.  TJ.  8.  Qeol.  and  Geogr.  Sor. 
Terr.,  p.  184.    Wash.,  1879.    a  A.  WhiU. 

Formation:  Oretaceona. 

Location:  Month  of  Saint  Trains  creek,  and  in 
the  yalley  of  the  Oache  k  la  Pondre;  also  in  the 
Talley  of  Bear  creek,  near  Morrison,  Oolo. 

?  heraeyl  White.    (1879. ) 

EleTenth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Snr. 

Terr.,  p.  197.    Wash.,  1879.    0,  A.  White. 
Formation:  Cretaceons. 
Location:  Bear  creek,  near  Morrison,  Oola 

?  heneyl  White.    ( 1879. ) 

Xlerenth  Ann.  Bep.  U.  S.  GeoL  and  Geogr.  Snr. 

Terr.,  pp.  298,  299,  pL  6,  flgs.  6a,  b.    Wash., 

1879.    0.  A.  White. 
Formation:  Cretaceonsi 
Location:  Near  the  confluence  of  the  Saint  Yralns 

with  the  South  Platte,  northern  Colorado. 

—  ?  tnmoata  n.  b.  Meek.    (1871.) 

Fourth  Ann.  Bep.  TJ.  8.  GeoL  and  Geogr.  Snr. 
Terr.,  pp.  901, 302.    Wash.,  187L    F.  B.  Meek. 
Formation:  Cretaceons. 
Location:  Vicinity  of  Salt  Lake. 

Paohyodon  (subgen.  Oabb)  Meek.  (1876.) 

Bep.  U.  8.  GeoL  Sor.  Terr.,  toL  9,  p.  241.  Wash., 
1870.    F.  a  Meek. 

Pach3rth8BiiiB  n.  g.  Conrad.    (1869.) 

Am.  Jonr.  Conch.,  toL  6,  Phlla.,  1869>1870,  p.  47. 
Phila. ,  1870.    T.  A.  Conrad. 

«—  sabgen .  Conrad.    ( 1872. ) 

Proc  Acad.  Nat  ScL,  Phila.,  for  1872;  pu  BO 
Phila.,  1872.    T.  A.  Conrad. 


Pala8BBtaotui(?)  omatna  Whitea 
(1889.) 

GeoL  and  Nat  Hist  Snr.  Obn.,  Oont  Osn. 

ont,  ToL  1,  pt  2,  pp.  183,  184,  pL  26^ 

Montreal,  1889.    J.  F.  Whiteares. 
Formation:  Cretaceous. 
Location:  Sounding  creek.  Township  30,  Bi 

west  of  the  fourth  principal  meridian, '. 

west  Territory. 

PalaBatractoB  n.  g.  Qabb.    (1869.) 

GeoL  Snr.  CaL,  Paleont,  toL  2,  pp.  14 
PhUa.,1869.    W.  M.  Gabb. 

—  orasBua  n.  8.  Gabb.    (1889.) 

Geol.  Snr.  CaL,  Paleont,  toL  2,  p.  148, 
flg.  26.    Phila.,  1869.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Canyon  in  the  foothilla,  a  mOe  m 
the  road  firom  Colusa  to  the  Sulphur  ^ 
near  the  eastern  margin  of  the  Coast  ] 
Colusa  county,  Cal. 

PalasniGBra  (subgen.    Stoliczka)    1 
(1876.) 

Bep.  U.  8.  Geol.  Snr.  Terr.,  toL  9,  p.  IfO.  ' 
1876.    F.  B.  Meek. 

Palloraa  n.  g.  Gabb.    (1876.) 

Proc  Acad.  Nat  ScL,  Phila.,  for  1876»  ] 
Phila..  1876.    W.  M.  Gabb. 

^-^  pentangolatna  n.  8.  White.    (] 

Eleventh  Ann.  Bep.  U.  8.  GeoL  and  Geog 
Terr.,  pp.  302,  308,  pL  4,  flgs.  4a,  b.  ' 
1879.    C.  A.  White. 

Formation:  Cretaceous. 

Lacation:  Monumentcreek,  near  Colorado  i 
[Colo.]. 

trlangolaxlB  n.  b.  Gabb.    (1876 

Proc.  Acad.  Nat  ScL,  Phila.,  fior  1876^ 

Phila.,  1876.    W.  M.  Gabb. 
Formation:  Cretaceons. 
Location:  Tincentown,  N.  J. 

Palmnla  n.  g.  Lea.    (1833.) 

Cont  GeoL,  p.  219.    Phila.,  1833.    iMae  1 

—  aagiittazla  n.  b.  Lea.    (1833.) 

Cont  GeoL,  pp.  219,  220,  pi.  6,  flg.  228. 

1833.    Isaac  Lea. 
Formation :  Cretaceous. 
Location:  Timber  creek,  N.  J. 

Paludina  oonradi  n.  8.  M.  A  H.     (! 

Proc.  Acad.  Nat  ScL,  Phila.,  toL  8,  for  ISM 

Phila.,  1867.    MeekftHayden. 
Formation:  Tertiary  [Cretaceons]. 
Location:  Bad  lands  of  the  Judith. 

leidyi  n.  b.  M.  <&  H.    (1856.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  toL  8,  for  1866 

Phila.,  1867.    MeekAHayden. 
Formation:  Tertiary  [Cretaceons]. 
Location:  Ten  miles  below  Fort  Union. 

leal  n.  b.  M.  &,  H.    (1856.) 

Proc.  Acad.  Nat  ScL,  Phila.,  toL  8,  for  U 
121,122.    Phila.,  1857.    Meek  A  Hajdtt 
Formation:  Tertiary  [Cretaceous]. 
Location:  Fort  Ufiloa. 
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Palndina — Continued. 

mnltilineata  n.  a.  M.  &  H.    (1856.) 

Pr>c  AcaA,  Kat  8ci.,  Phll».,  toI.  8,  for  18M,  pp. 

120,121.    Phil».«18fi7.    He«k  A  Haydttn. 
lonoatton:  Tertiary  [CzvUceoos]. 
Location:  Fort  Clark. 

—  pecnliazla  n.  a.  M.  &  H.    (1856.) 

Proc  Acad.  Nat.  ScL,  Phila.,  toI.  8,  for  1866^  p. 

122.    Phlla.,  1857.    HeekftHaydon. 
Formation:  Tertiary  [Oretaceooa). 
Location:  Fort  Clark. 

•^  retnsa  n.  a.  M.  A  H.    (1856.) 

Proc  Acad.  Nat  Sci..  Phlla.,  toL  8,  for  1888,  p. 

122.     Phila.,1857.    HeekftHayden. 
Formation:  Tertiary  [Cretaoeoiu]. 
Location:  Three  miles  below  Fort  Union. 

* —  trochifomiiB  n.  a.  M.  &,  H.    (1856.) 

Pne.  Acad.  Nat  Bel.,  PhUa.,  toL  8,  for  1866,  ppw 

122, 123.    Phila.,  1867.    Meek  St  Hayden. 
Formation:  Tertiary  [Gretaceont]. 
Location:  Ten  miiee  below  Fort  Union. 

vetola  n.  a.  M.  <&  H.    (1856.) 

Proe.  Acad.  Nat  Sci.,  Phila.,  toI.  8,  for  1868,  p. 

12L    Phila.,  1867.    Meek  &  Hayden. 
Formation:  Tertiary  [Cretaceoof]. 
Location:  Bad  lands  of  the  Jndith. 

^cfcnopsea  [M6nard]  Conrad.    (1853.) 

Jonr.  Acad.  Nat.  Sci.,  Phila.,  toI.  2,  2d  ser.,  1850- 
1854,  p.  276.    Phlla.,  1850-1864.    T.  A.  Conrad. 

sedilia  n.  a.  Eichwald.    (1871.) 
6eog.  Paleont  Bermerk.  Halb.  Mang.  aloutiichen 

Inaeln,  pp.  162,  163,  Taf.  12,  flga.  14»  16w    St 

Peterri)urg,  1871.    I.  Siehwald. 
Formation:  Cretaceoni. 
Location:  Alaska. 

alata  n.  a.  Eichwald.    (1871.) 

Geog.  Paleont  Bamerk.  Halb.  Mang.  alentischen 
Inseln,  p.  16^  Taf.  13,  flga.  S^i.  St  Petsrsbnrg, 
1871.    ^Eichwald. 

Formatfon:  Cretacooaa. 

Location:  Alaska. 

aleatlca  n.  a.  Eichwald.    (1871.) 

Geog.  Paleont,  Bemerk.  Halb.  Mang.  alentischen 
Inseln,  p.  169,  Taf.  12.  flga.  7,  &  8t  Peten- 
bnrg,  1871.    E.  Eichwald. 

Formation:  Cretaoeonsi 

Location:  Alaska. 

conoentiica  n.  a.  Gabb.    (1864.) 

OeoL  Snr.  Gal.  Paleont,  vol.  1,  p.  148,  pi.  22,  flg. 

119.    Phila..  1864.    W.  M.  Gabb. 
Formation:  Cretaceoos. 
Location:  Cottonwood  credE  and  Martinw^  OaL 

ctirta  n.  a.  Whiteavea.    (1885.) 

Geol.  and  Nat  Hist  Snr.  Can.,Cont  Can.  Paleont, 
vol.  1,  pt  1,  pp.  12, 13,  pi.  2,  flg.  a.  Montreal, 
1686.    J.  F.  WhiteaTsa. 

Formation:  Cretaceons. 

Location:  Forks  of  Deril's  Pino  aad  Three  hills 


Fanqpaaa — Continued. 

decisa  n.  a.  Conrad.    (1853.) 

Jonr.  Acad.  Nat  Sci.,  P.  ila.,  toI.  2, 2d  ser.,  1880- 
1854,  p.  275,  pi.  24,  flg.  19.  Phila.,  1850-1864. 
T.  A.  Conrad. 

Formation:  Cretaceons. 

Location:  Bnrlington  oonnty,  N.  J.;  Obssapeakt 
and  Delaware  canal. 

Fanop8Badeoi8a(Con.)  Whitfield.  (1885.) 

Mon.  U.  S.  Oeol.  Snr.,  toI.  9,  pp.  181,  182,  pi. 

24,  flgs.  6^.    Wash.,  1886.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Holland,  Monmonth  connty  and  near 

Bnrlington  and  elsewhere  in  New  Jersey. 

Fanopasa dUatata  n.  a.  Eichwald.  ( 1871.) 

Geog.  Paleont  Bemerk.  Halb.  Mang.  alentischen 
Inseln,  pp.  159,  160,  Taf.  12,  flga.  9,  11.  St 
Petersburg,  1871.    E.  Eichwald. 

Formation:  Cretaceooa. 

Location:  Alaska. 

FanopeaelUptican.  a.  Whitfield.  (1885.) 

Mon.  U.  S.  OeoL  Snr.,  toI.  9,  pp.  219,  220,  pL 
28,  flgs.  24, 25.     Wash.,  1886.    B.  P.  Whitfleld. 
Formation:  Cretaceons. 
Location:  Near  New  Egypt,  N.  J. 

Panopaaa  infiata  n.  a.  Eichwald.    ( 1871 . ) 

Geog.  Paleont  Bemerk.  Halb.  Mang.  alentischen 
Inseln,  p.  168,  Taf.  IS,  flga.  6-«.  St  Petert- 
bnrg,  1871.    E.  Eichwald. 

Formation:  Cretaceons. 

Location:  Alaska. 

ocoidentalla  n.  a.  M.  A  H.    (1856.) 

Proc  Acad.  Nat  Sci.,  Phila.,  for  1856,  pp.  270, 

271.     Phila.,  1857.    Meek  ft  Hayden. 
Formation:  Cretaceons. 
Location:  Near  month  of  Jndith  riTer,  Nebr. 

ne^^berryl  n.  a.  Shnmard.    (1859.) 

Trans.  Acad.  ScL  St  Lonii,  vol.  1,  1856-1860,  p, 
606.    St  Louis,  1866-1860.    B.  F.  Shnmard. 

Formation:  Cretaceons. 

Location:  Psrker  connty  and  Comanche  peak, 
Johnson  county,  Tex. 

i—  protracta  n.  a.  Eichwald.    (1871.) 

Geog.  Paleont  Bemerk.  Halb.  Maug.  alentischen 
Inseln,  pp.  160, 161,  Taf.13,  flgs.  8-8.  St  Peten- 
bnrg,  1871.    E.  Eichwald. 

Formation:  Cretaceons. 

Location:  Alaska. 

—  retxacta  n.  a.  Eichwald.    (1871.) 

Ge<^.  Paleont  Bemerk.  Halb.  Mang.  aleutisch«B 
Inseln,  pp.  161, 162,  Taf.  13,  flgs.  6-7.  St 
Petersburg,  1871.    E.  Eichwald. 

Formation:  Cretaceons. 

Location:  Alaska. 

matilca  n.  a.  Eichwald.    (1871.) 

Geog.  Paleont  Bemerk.  Halb.  Mang.  aleutiseh«B 
Inseln,  p.  164,  Taf.  12,  flgs.  U,  IS.  St  F»ta» 
burg,  1871.    E.  Eichwald. 

Formation:  Cretaceona. 

Location:  Alaska. 
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Faaopsea — Continaed. 

Bimnlatrljcn.  8.  Whiteaves.    (1885.) 

Oeol.  and  Nat  HliL  Sar.  Can.,  GonL  Can. 
Paleont. ,  toI.  1,  pt  1,  pp.  11, 12,  pi.  2,  fig.  2, 2a 
Montreal,  1886.    J.  F.  WbiteaToi. 

Formation:  Oretaceoaa. 

Location:  South  bank  of  Knee  hllte  creak.  In 
township  29,  range  22,  weet  of  the  fourth 
meridian;  Bye  Gran  flat  on  the  Old  Man  river; 
mouth  of  East  Arrowwood  creek,  on  the  Bow 
rlTer;  Bellj  river,  twenty-tliree  mllet  above  the 
mouth  of  the  Waterton,  Panada. 

BnbovaliB  n.  8.  Whiteaves.    (1885.) 

Geol.  and  Nat.  Hist.  Bur.  Can.,  Gont.  Oan. 
Paleont.,  vol.  1,  pt.  1,  pp.  44,  45,  pi.  6,  flgi.  t, 
6a.    Montreal,  1885.    J.  F.  WhlteaveB. 

Formation:  Cretaceous. 

Location:  Four  miles  south  of  Battle  river,  town- 
ship 38,  between  ranges  12  and  13,  west  of 
fourth  meridian,  Canada. 

-^  Btibparallela  n.  8.  Shumard.  (1859.) 

Trans.  Acad.  Sci.,  St.  Louis,  vol.  1, 1856-1860,  pp. 
605,606.    St.  Louii,  1856-1860.  B.F.  Shumard. 
Formation:  Cretaceous. 
Location:  Bed  river,  Fannin  county,  Tex. 

Bubpllcata  n.  b.  Shumard.    (1861.) 

Proc.  Boston  Soc.  Nat.  Hist,  vol.  8,  1861-1862,  pp. 

199,  200.    Boston,  1862.    B.  F.  Shumard. 
Formation:  Cretaceous. 
Location:  Chatfleld  Point,  Navarro  county,  Tex. 

—  tezana  Shumard.    (1853.) 

Sxpl.  Bed  Biver,  La.,  by  B.  B.  Marcy,  p.  207,  pi. 

6,  flg.  1.    Wash.,  l&'Va.     B.  F.  Shumard. 
Formation:  Cretaceous. 
Location:  Camp  No.  4,  Cross  Timbers,  Tex. 

(Myacitea)  aubelliptioa  n.  s.  M.  Sc 

H.     (1858.) 
Proc.  Acad.  Nat.  Sei.,  Phlla.,  for  1858,  pp.  62,  63. 

Phila.,  1859.    Meok  dt  Hayden. 
Formation:  Juraasio. 
Location:  Western  and  lonthwestem  base  Black 

hills. 

—  f  sp.  nndet.  Roemer.    (1849.) 

Texas,  p.  407.    Bonn,  1849.    F.  Boemer. 

Formation:  Cretaceous. 

Location:  Upper  course  of  Pedemales  river,  Tex. 

-^—  8p.  nndet.  Roemer.    (1852.) 

Kreide  von  Tex. ,  p.  45.    Bonn,  1852.    F.  Boemer. 
Formation:  Cretaceous. 

Location:  On  the  upper  couxw  of  Pedemalea 
river,  Tex. 

Paramelania  (Smith)  White.    (1882.) 

Proc.  U.  S.  Nat  Mus.,  vol.  6,  p.  98.  Wash.,  1883. 
C.  A.  White. 

Paramithraac  (Milne-Edwards)  White. 
(1883.) 
Twelfth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Snr. 
Terr.,  pt  1,  p.  87.    Wash.,  1883.    0.  A.  White. 


Paramithraz — Continned. 

?  walker!  (Whitfield; 

(1883.) 
Twelfth  Ann.  Bep.  U.  S.  Geol.  anc 
Terr.,  pt  1,  pp.  37,  38,  pi.  16,  fig.  1 
la.    Wash.,  1883.    C.A.White. 
Formation:  Cretaceous. 
Location:  Near  San  Antonio,  Tex. 

n.  g.  Conrad.    (1867.) 

Am.  Joor.  Conch.,  vol.  8,  p.  8.  Phi! 
A.  Conrad. 

Paranomla  n.  Bubgen.  Conrad. 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol 
1858-1860,  p.  29a  Phila.,  1858 
Oonrad. 

Uneata  (Con.)  Whitfield. 

Mon.  U.  S.  Oeol.  Snr.,  voL  9,  p.  45. ; 

Wash.,  1885.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Upper  Freehold,  N.  J. 

•^—  aaifordi    (Conrad    sp.)    ( 

(1867.) 
Am.  Junr.  Conch.,  toL  S,  p.  8.    Phil 

A.  Conrad. 
Formation:  Cretaceous. 

aaffordi  (Con.)  Gabb.    (18 

Proc.  Acad.  Nat  Set,  Phila.,  for 

Phila.,  1876.    W.M.G«bb. 
Formation:  Cretaceous. 
Location:  Pataula creek,  Ga. 

aoabra  (Mort.)  Whitfield. 

Mon.  U.  S.  Geol.  Sur.,  vol.  9,  p.  44 
10.    Wash.,  1885.    B.  P.  Whitfield 
Formation:  Cretaceous. 
Location:  New  Jersey. 

Parapholaa  (Conrad)  White. 

Eleventh  Ann.  Bep.  U.  S.  Geol.  and 
Terr.,  p.  300.    Wash.,  1879.    C.  A. 

BphenoideuB  White.    (18^ 

Eleventh  Ann.  Bep.  U.  8.  Geol.  an<! 

Terr.,  pp.  300-302,  pL  5,  figs.  L 

1879.    O.A.White. 
Formation:  Cretaceous. 
Location:  Upper  Kanab,  southern  U' 

Paraaniilia  auBtineuaia  n.  b.  £ 

(1888.) 
Paleont,  Abhandl.  Yierter  Band.,  ] 

Taf.l[xxxi],  flgs.la,15.    BarUn,l 

mer. 
Formation:  Cretaceous. 
Location:  Two  miles  above  the  moot 

creek,  near  Austin,  Tex. 

—  balanophylloidea  n.  b.  B 

(1870.) 
Zeitsch.  Deutsch.    Geol.  Ges.  Band 
216.    Berlin,  1870.    Wilh.  Bdlach« 
Formation:  Cretaceous. 
Location:  Woodbury, N.J. 
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Patella  (Lam.)  Morton.    (183«. ) 

Bynop.  Org.  Aem.  Gret  Or.  TJ.  8.,  p.  60.  FiiiU., 
1834.    8.  G.  Morton. 

^—  tentoriuxn  n.  a.  Morton.    (1833.) 

Am.    Jour.  8ci.,  lit  nr.,  toI.  23,  p.  291.    Kew 

HftTen,  1833.    8.  G.  Morton, 
formation:  GretaceouB. 

'  tentorium  Morton.    (1834.) 

Qynop.  Org  Bern.  Cret  Gr.  U.  S.,  p.  60,  pi.  1,  fig. 

11.    Phlla.,1834.    S.G.Morton. 
Formation:  Cretaceons. 
Location:  Near  Arneytown,  N.  J. 

traskii  n.  s.  Gabb.    (1864.) 

G«oL  8ar.  Gal.  Paleont.,  toI.  1,  p.  140,  pi.  21,  fig. 

103.     Fhila.,  1864.    W.M.Gabb. 
Formation:  Cretaceous. 
Location:  Texas  flat,  Placer  county,  GaL 

-^Bp.  nndet.  Morton.    (1830.) 

Am.  Jour.  ScL,  1st  ser.,  toL  18,  p.  244.    Ntw 

Haven,  1830.    8.  G.  Morton. 
Formation:  Gretaceons. 

Patocerasn.  subgen.  Meek.    (1876.) 

Bap.  U.  8.  GeoL  Bar.  Terr.,  toL  0,  p.  485.  Wash., 
1876.    F.B.MLek. 

Patnla    anbgen.    (Haldeman)    White. 
(1880.) 

Proc  U.  8.  Nat  Mns.,  toL  S,  p.  100.  Wash.,  1880. 
Smitb^n.  Misc.  GoU.,  toL  22.  Wash.,  1880. 
G.  A.  White. 

— ~  angnlifera  n.  a.  Whiteavea.    (1885.) 

Geol.  and  Nat.  Hist  Bnr.  Gan.,  Gont  Oan.  Pa- 
leont., Tol.  1,  pt.  1,  p.  18,  pL  2,  flga.  6, 6a,  6. 
Montreal,  1886.    J.  F.  WhiteaTos. 

Foimation:  Gretaoeonsi 

Location:  Pincher  creek,  Oanada. 

^'—  obtusata  n.  a.  Whiteavea.   (1885.) 

Geol.    and    Nat  Hist  8ur.  Can.,    Gont    Gan. 

Paleont,  ToL  1,  pt  1,  pp.  18,  19,  pi.  2,  figs.  7, 

7a,  h.    Montreal,  1886.    J.  F.  WhiteaTes. 
Vormatloa:  Gretaceons. 
Location:  Old  Man  river,  twelre  miles  below  Fort 

McLeod,  and  two  miles  above  Rye  Gross  flat; 

Belly  river,  seven  miles  above  the  mouth  of  the 

Old  Man  river,  Gauada. 

Papyiidea  (S waina. )  Conrad.    (1858. ) 

Jonr.  Acad.  Nat  6ci.,  Phila.,  vol. .%  2d  ser.,  1856- 
1868,  p.  326.    Phila.,  1665-1858.    T.  A.  Gonxvd. 

— ^bella  n.  a.  Conrad.    (1858.) 

Jonr.  Acad.  Nat  Scl.,  Phila.,  vol.  3, 2d  ser.,  1865- 
1868,  p.  326.    Phila.,  1855-1868.    T.  A.  Gonrad. 

'onnation:  Gretaoeoua. 

location:  Owl  creek,  three  miles  north  of  the 
town  of  Bipley,  Miss. 

J^ecten  (Linn.)  Morton.    (1830.) 

Am.  Jonr.  ScL,  Ist  ser.,  toU  17,  p.  285.  New 
Haven,  1830.    8.  G.  Morton. 

**^  aoutiplicattta  n.  a.  Meek.    (1864.) 

GeoL  Sur.  Gal.  Paleont,  toL  1,  p.  46^  pL  8,  flg. 

S.    Phila.,  1864.    F.  B.  Meek. 
Formation:  Jnransic. 
Location:  Genesee  valley,  Plumas  cmntj,  OaL 


Pecten — Continued. 

aaqniooatatna  (Lam.)Roemer. 

(1849.) 
Texas,  pp.  398,  899.    Bonn,  1849.    F.  Boemer. 
Formation:  Gretaceons. 

Location:  Upper  Brazos  river  and  crossing  of  the 
Gibolo  between  New  Brannfels  and  San  An> 
tonio,  Tex. 

anatipea  n.  a.  Morton.    (1833.) 

Am.  Jonr.  8ci.,  Ist  ser.,  toI.  23,  p.  293,  pL  6,  flg. 

4.    New  Haven,  1833.    8.  G.  Morton. 
Formation:  Gretaceons  [Tertiary]. 
Location:  Glaibome,  Ala. 

anatipea  Morton.    (1834.) 

8ynop.  Org.  Rem.  Gret  Gr.  U.  8.,  p.  68,  pi.  6,  fig. 

4.  Phila.,  1834.  8.  G.  Morton. 
Formation:  Cretaceous  [Tertiary]. 
Location:  Claiborne,  Ala. 

argillenaia  n.  a.  Conrad.    (1860.) 

Jonr.  Acad.  Nat.  Sci.,  Phihk,  vol.  4,  2d  ser.  1868- 
ISrjO,  p.  283.    Phila.,  1858-1860.    T.  A.  Conrad. 
Formation:  Crutaceous. 
Location:  Tippah  county,  Ala.  [Miss.]. 

aaper  (Lam.)  Gabb.    (1861.) 

Proc  Acad.  Nat  Sci.,  Phila.,  for  1861,  p.  328. 

Phila.,  1862.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Tennessee.  7 

belliatilata  n.  a.  Meek.    (1860.) 

Proc.  Acad.  Nat  Sd.,  Phila.,  for  1860,  p.  311. 

PhiU.,  1861.    F.B.Meek. 
Formation:  Jurassic. 
Location:  Bed  buttes  on  the  North  Platta  (ItA. 

429  60',  long.  100^  40^  W.). 

— —  burllngtonensia  n.  a.  Gabb.    ( 1860.) 

Jonr.  Acad.  Nat  Sci.,  Phila.,  vol.  4,  2d  ser., 
185S-1860,  p.  304,  pi.  48,  flg.  26.  Phila.,  186&. 
1860.    W.  M.  Gabb. 

Formation:  Gretaceons. 

Location:  Burlington  connty,  N.  J. 

califomioua  n.  a.  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Puleont,  vol.  I,  pp.  201, 202,  pL  31, 

flg.  270.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Cottonwood  creek,  Shasta  connty,  GaU 

oalvatUB  n.  a.  Morton.     (1834.) 

8ynop.  Org.  Bem.  Gret.  Gr.  U.  S.,  pp.  58, 59,  pi.  10^ 

flg.  3.    Phila.,  1834.    8.  G.  Morton. 
Formation:  Cretaceous  [Tertiary]. 
Location :  Near  the  £utaw  springs,  8.  0. 

—  oalvatUB  n.  a.  Morton. 

Am.  Jour.  Sci.,  1st  ser.,  vol.  24,  p.  130,  pi.  10,  flg. 

8.    Now  Haven,  1833.    8.  G.  Morton. 
Formation:  Gretaceons  [Tertiaxy]. 
Location:  South  Carolina. 

oarlottenaia  n.   a.   WhiteaTes. 

(1884.) 
Geol.  and  Nat.  Hist  Sur.  Can.;  Mes.  Foss.,  vol.  1, 

pt   3,  p.  251,  pi.  33,  flg.  7.    Montreal,  1884ii 

J.  F.  Whiteaves. 
Formation:  Cretaceous. 
Location:  South  side  of  Mand  idand. 
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Peoten — Contin  aed. 

^—  oompleziooata  n.  b.  Gabb.    (1869.) 

Oeol.  Sur.  GaI.  Paaeont.,  toI.  2,  p.  199,  pi.  83,  figs. 

97,97a.    Phila.,  1869.    W.  M.  0«bb. 
Formation:  CntaceouB. 
Location:  Morgan  Talley,  lonth  of  Olear  lake, 

Gal. 

—  oraticula  n.  a.  Morton.    (1833.) 

Am.  Jour.  Sd.,  l«t  wr.,  vol.  88|  p.  293.    New 

Haren,  1833.    8.  G.  Morton. 
Formation:  GretaoeonSi 
Location:  New  Jeney. 

craticula  Morton.    (1834.) 

Sjrnop.  Org.  Bem.  Gret.  Or.  U.  8.,  pp.  67,  68. 

Phila.,  1834.    8.  G.  Morton. 
Formation:  Cretaceons. 
Location:  Near  Amejtown,  New  Jeney. 

deformia  n.  a.  Gabb.    (1864.) 

Geol.  8nr.  Gal.  PAleont,  toI.  1,  pp.  83,  84,  pL  6, 

fig.  34.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Triaaaic. 
Location:  Glfford's  ranch,  Plumas  conntj,  Oal. 

—  dupliooata  n.  s.  Boemer.    (1849.) 

Tezai,  p.  398.    Bonn,  1849.    F.  Boemer. 

Formation:  Gretaceooa. 

Location:  Upper  conrM  of  Pedemales  rlrer,  Tez. 

*— -  duplicoata.    Boemer.    (1852.) 

Krelde  Ton  Tex.,  pp.  66,  66,  Taf.  8)  flgs.  Sa-6. 

Bonn,  1852.    F.  Boemer. 
Formation:  Gretaceons. 
Location:  On  the  npper  cooxw  of  Pedemalea  rirer, 

Tex. 

*— -  eztennatna  n.  a.  (M.  &  H.)    (1860.) 

Proc  Acad.  Nat.  Scl.,  Phila.,  for  1800,  p.  184. 

Phila.,  1861.    Meek  A  Hayden. 
Formation:  Juranic. 
Location:  Sonthwest  base  of  Black  hills,  Nebr. 

— -—  Interradiatua  n.  a.  Gabb.    (1869.) 

Geol.  Sur.  Gal.  Paleont.,  toI.  2,  pp.  199,  200,  pi. 

33,  figi.  98,  98a.    Phila.,  1869.    W.  M.  Clabb. 
Formation:  Cretaceons. 
Location:  East  of  New  Idrla,  Gal. 

-»—  martinezenaia  n.  a.  Gabb.    (1869.) 

Geol.  Sur.  Gal.,  Paleont.,  toI.  2,  pp.  198, 199,  pi. 

33,  flg.  96.    Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Martinez,  Gal. 

»—  membranoatta  n.  a.  Morton.  (1833.) 

Am.  Jour.  Sci.,  1st  ser.,  toI.  24,  p.  130,  pi.  10^  flg. 

4.    New  Haven,  1833.    8.  G.  Morton. 
Formation :  Cretaceous  [Tertiary]. 
Location:  Sontti  Carolina. 

—  membranoana  Morton.    (1834.) 

Synop.  Org.  Bem.  Gret.  Gr.  U.  S.,  p.  69,  pi.  10,  flg. 

4.    Phila.,  1834.    8.  G.  Morton. 
Formation:  Gretaceous  [Tertiary]. 
Location:  South  Carolina. 

-~— miaaiaaippienaia  n.  a.     Conrad. 
(1860.) 
Jour.  Acad.  Nat.  Sol.,  Phila.,  toI.  4,  Sd  ser.,  1868- 
1860,  p.  283.    Phila.,  186&-1860.    T.  A.  Gonrad. 
Formation:  Gretaoeona. 
Location:  Tippah  county,  Mia. 


Pecten — Continued. 

nebraaceuaia  n.  a.  (M.  A  H.)  ( 

Proc  Acad.  Nat  Set,  Phila.,  for  1866^ 
Phila.,  1867,    Meek  ft  Hayden. 

Formation:  Gretaceous. 

Location:  Tellowitone  rlTer,  one  handi 
fifty  miles  ftom  its  mouth,  Nebr. 

newberryi  n.  a.  Whitfield.     ( 

U.  8.  Geogr.  and  Geol.  Sur.,  Bochy  Ml  I 
Prelim.  Bept  Paleont.  Black  hiUa,  pp. 
Wash.,  1877.    B.  P.  Whitfield. 

Formation:  Jurassic. 

Location:  T Spring,  west  of  the  Bla< 

of  Dakota. 

newbeiryl  Whitfield.    (1880.] 

Bep.  Geol.  Black  Hills  of  Dakota,  pp.  350, 
4,  figs.  12-16.    Wash.,  1880.    a  P.  Whii 

Formation:  Jurassic. 

Location:  T—  Springs,  west  of  the  Bl« 
of  Dakota. 

nilaaoni(UoldfQaa)Roemer.   ( 

Krside  Ton  Tex.,  p.  67,  Tat  8,  flg.  6. 

1862.    F.  Boemer. 
Formation:  Cretaceoua. 
Location:  Barine  three  miles fhnn  New  Bn 

on  road  to  Segnin,  Tex. 

nUaaonii  (Roem.)  Gabb.     (186 

Proc.  Acad.  Nat.  Scl.,  Phila.,  for  1861, 

Phihi.,  1862.    W.  M.  Gabb. 
Formation:  Gretaceous. 

operoullformia  n.  a.  Gabb.    ( 

Geol.  Sur.  Gal.,  Baleont,  toI.  1,  p.  201,  pL 
188.    Phila.,  1864.    W.  M.  GabU 

Formation:  Gretaceous. 

Location:  Cottonwood  and  Hnllng  creeka 
county;  Curry's,  south  of  Mount  Diablc 

?  periaphinotea  payer!  n.  a.  1 

(1874.) 
Die  Zweite  Deutsche   Nordpolarfahrt 
Band,  pp.  498,  499.  Taf.  1,  flgs.  lo-e.     : 
1874.    Frans  Toula. 
Formation:  Jurassic  [GrstaceousT]. 
Location:  Kuhn  island,  east coa«t  of  Gree 

— ^pezplanua  n.  a.  Morton.    (183 

Am.  Jour.  Sci.,  1st  ser.,  toI.  23,  p.  293,  p 

6.    New  Haven,  1833.    S.  G.  Morton. 
Formation:  Cretaceous  [Tertiary]. 
Location:  Claiborne,  Ala. 

perplanua  Morton .    ( 1834. ) 

Synop.  Org.  Bem.  Cret.  Gr.  U.  8.,  p.  68,  p 
6;  pi.  16,  flg.  8.    Phila.,  1834.    8.  G.  M( 
Formation:  Cretaceous  [Tertiary]. 
Location:  Claiborne,  Ala. 

planiooatatuan.  a.  Whitfield.  ( 

Mon.  U.  &  GeoL  Sur.,  toL  9,  pp.  48, 49,  p] 
10, 11.    Wash.,  1886.    B.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  O.  G.  Schanck*s  pits,  near  M 
N.J. 

—  poulaoni  n.  a.  Morton.    (1834 

Synop.  Org.  Bem.  Cret  Gr.  U.  6.,  p.  M 

flg.  2.    Phila.,  1834.     8.  G.  Morton. 
Formation:  Cretaceous  [Tertiaiy}, 
Location:  Near  Claiborne,  Ala. 
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Peoten-^ontinaed. 
<-»- qnadzlooatatns  (Sow.)  Boemer. 
(1849.) 

Taza%  p.  888.    Bono,  1849.    F.  Boontr. 
f  OTmadoii:  Oretftoeoiu. 

Location:  Ford  ne«r  Naw  Bnnnfeli^  Frad«rlc]» 
bnrg,  aad  Waco  camp^  Tex« 

— »  qnadzioofltatns  (Sow.)  Boemer. 
(1852.) 

Knida  Ton  T»x.,  p.  64.    Bonn,  1888.    F.  Boemer. 
FOnaatlon:  Cretaoeoiu. 

Location:  Ford  of  the  Onadalnpe^  Hew  Brannftla, 
Tez. 

— -  qnadxioostatna  (Sow.)   Shumard. 

(1853.) 

BzpL  Bed  riTor,  La.,  bj  B.  B.  Uarcj,.  p.  204» 
pL  3;  fig.  6 ;  pL  2,  flgt.  2a,  b.    Wadu,  1868. 
B.  F.  Shnmard. 
Foimation:  Gretaooooa. 
Location:  FOrt  WaBhlta.  Ind.  Ter. 

^-^  qnadilcx>8tataa  (Sow.)  C  r e  d n e r  • 

(1870.) 
lEdtich.  Dentaeh.  Geol.  Oee.  Band  8^  p.  189. 

Berlin,  1870.    H.  Gredner. 
Fbnnation:  Oretaoeona. 
Iiocation:  Hiddletown,  M.  J. 

*— ->  qnadriooatatua  var.  Roemer.  (1852.) 

Xrelde  Ton  Tex.,  p.  84,  Taf.  8,  ilgi.  4a-&    Bonn, 

1851.    F.  Boemer. 
formation:  Gretaceona. 
Iiocation:  Frederlckabarg,  Tez. 

qnlnqaaooatatua   (Sow.)   Morton. 

(1880.) 

Joor.  Set.,  lat  aer.,  toI.  18,  pL  8,  llf.  A.    New 
Haren,  1830.    &  O.  Morton. 

quinqaoooatataa  (Sow.)   Morton. 

C1830.) 
.Am.  Joor.  Sd.,  lat  aer.,  toL  17,  pb  18ft.    Hew 

Haren,  1830.    8. 0.  Morton. 
^onaation:  Cretaceona. 
location:  United  Btotea. 

qninqneooatatna    (Sow.)  Morton. 
CX834.) 
^jnop.  Org.  Bem.  Oret.  Gr.  U.  S.,  p.  07,  pL  10,  fig.  1. 

FhUa.,  1384.    8. O.Morton. 
Vonnatlon:  Cretaceona. 

qninqneooatatna  (Sow.)  Bronn. 
C1838.) 
Xetbaea  Oeognoatlca,  Zwelter  Band,  pp.  673-480^ 
Taf.  30,  fig.  17.    Stuttgart,  1838.    H.O.Bxonn. 
formation:  Cretaceona. 
Location:  New  Jeraey. 

^^-^  qnlnqnenaxla  n.  b.  Conrad.    (1853.) 

Jeor.  Acad.  Nat.  Sci.,  Phila.,  toI.  8,  2d  aer.,  1860- 
1864,  p.  276,  pL  24,  flg.  la  Phila.,  1860-1864. 
T.  A.  Conrad. 

Ibnnatfon:  Cretaceona. 

Location:  Cheeapeake  and  Delaware  aaaaL 

Bull.  102 15 


Peoten— Continned. 
•^—  qnlnqnenarlna   (Con.)    Whitfield. 
(1885.) 

Mon.  U.  8.  Oeol.  8ar.,  toI.  0,  p.  47,  pi.  7,figa.l^ 

16w    Wa8h.,1886.    B.  P.  Whitfield. 
Formation:  Cretaceona. 
Location:  0.  C.  8chanck*a  pita,  Marlboro,  N.  J. 

rhodani  (Plot.  &  Camp. )  Eiohwald. 

(1871.) 
Geog.  Paleont  Bemerk.  Halb.  Mang.  alentiachen 
Inaeln,  pp.  186-137.   St.  Petenboig,  1871.    H. 
Blchwald. 
Formation:  Cretaceona. 
Location:  Alaakan  peninanla. 

rigida  n.  a.  H.  «&  M.    (1854.) 

Mem.  Am.  Acad.  Arta  and  Scl.;  n.  aer.,  toI.  A,  p^ 
381,  pL  2,  flga.  4a-^.  Cambridge  and  Boaton, 
1866.    Ball  A  Meek. 

Formation:  Cretaceona. 

Location:  Sage  creek,  Nebr. 

—  almpliciua  n.  s.  Conrad.    (1880.) 

Jour.  Acad.  Nat  ScL,  Phila.,  toI.  4,  2d  aer.,  1858- 
1860,  pp.  283,  284,  pi.  46,  fig.  44.  Phila.,  1868- 
1860.    T.  A.  Conrad. 

Formation:  Cretaceona. 

Location:  Bnfltnia,  Ala. 

— —  tenniteata  n.  b.  Gabb.    (1861.) 

Proa  Acad.  Nat.  Sei.,  Phila.,  for  1861,  pp.  827, 

328.    Phila.,  1862.     W.M.Gabb. 
Formation:  Cretaceona. 
Location:   Burlington   and  at^oining  conntiei^ 

H.J. 

tennlteatna  (Qabb)   Whitfield. 

(1885.) 

Mon.  U.  &  Geol.  Snr.,  toL  9,  pp.  47,  48,  pL  T, 
flga.  6, 6.    Wash.,  1886.    B.  P.  Whitfield. 

Formation:  Cretaceona. 

Location:  Uohndel,  G.  0.  Bohanok'a  plt%  near 
Marlboro  and  Burlington,  N.  J. 

— -—  tezanna  n.  b.  Boemer.    (1852.) 

Kreide  Ton  Tex.,  p.  66,  Tat  8,  flga.  3a,  b.    Bonn, 

1862.    F.  Boemer. 
Formation:  Cretaceona. 
Location:  Birer  drift  at  croaring  of  ClboU)  betwaaa 

New  Brannfela  and  San  Antonio,  Tex. 

—  tezanua  n.  b.  Gabb.    (1861.) 

Proo.  Acad.  Nat  Sci.,  Phlla.,  for  1861,  pu  SBBw 

Phila.,  1862.    W.M.Gabb. 
Formation:  Cretaceona. 
Location:  New  Jeraej  and  Alabama. 

traakil  n.  b.  Gabb.    (1864.) 

Geol.  Snr.  GaL  Paleont,  toI.  1,  pp.  200,  201,  pL 
26,  flge.  188, 187,0.    Phihk,1864.    W.  M.Gabb. 
Formation:  Cretaceous. 
Location:  Texaa  flat,  Placer  eonntj,  GaL 

traakil  Gabb.    (1869.) 

Geol.  Snr.  Oal.  Paleont,  toI.  2,  p.  108,  pL  81,  flg, 

96.    Phila.,  1869.    W.  IL  Gabb. 
Formation:  Cretaoeoua. 
Location:  Texas  flat.  Placer  county,  Oal.,  nortti 

shore  of  Departure  baj,  near  Hanaimo^Tan* 

couTer  island. 
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— ^-  ▼enustuB  n.  8.  Morton.    (1833.) 

Am.  Joar.  Sci.,  lot  ser.,  toI.  23,  p.  293,  pL  6^  As* 

7.    New  HaTen,  1833.    8.  O.  Morton. 
Formation:  Cretacfloai. 
Location:  New  Jersey. 

— —  ▼enuBtus  Morton.    (1834.) 

Bynop.  Org.  Bern.  Oret.  Or.  U.  8.,  p.  68,  pL  6,  fig. 

7.    Phila.,  1834.    8.  O.  If orton. 
Formation:  Gretaceoiu. 
Location:  Near  Ameytown,  N.  J. 

▼enuBtUB  (Mort.)  Whitfield.  (1885.) 

If  on.  U.  S.  Qeol.  Sor.,  toL  9,  pp.  46,  40,  pL  8^ 
flgi.  1-4.    Waah.,  1886.    S.  P.  Whitflald. 

Formation:  Cretaceone. 

Location:  Monmouth,  Freehold,  Burlington, 
Ameytown,  etc.,  N.  J. 

"virgataB  (Nilsson)  Boemer.    (1849.) 

Texas,  p.  899.    Bonn,  1849.    F.  Boemer. 
Formation:  Cretaceooa. 

Location:  Waterfall,  near  New  Braonfela,  and 
Frederlckibnrg,  Tex. 

"virgatuB  (Nilsson)  Boemer.    (1852.) 

Kreide  Ton  Tex.,  pp.  66,  67,  Taf.  8,  figa.  6a,  h. 
Bonn,  1852.    F.  Boemer. 

Formation:  Cretaceous. 

Location:  Bavine,  three  miles  from  New  Braun- 
fels,  on  road  to  Seguin,  Waterfall  of  the 
Guadalupe  and  Frederlckalburg,  Tex. 

(ChlamyB)    oraticnluB  (Mort.) 

Whitfield.    (1885.) 
Mon.  U.  8.   Geol.  Sur.,  toI.  9,  pp.  49,  60,  pL  7, 

figs.  17, 18.    Wash.,  1885.    B.  P.  Whitfield. 
Formation:  Gretnceous. 
Location:  Ameytown  and  Tincentown  [?],  N.  J. 

»—  fSynoyolonema?^  perlamellosoB 
(Con.l)  Whitfield.    (1885.) 
Mon.  U.  8.  GeoL  8ur.,  vol.  9,  pp.  60,  61,  pL  7, 

fig.  7.    Wash.,  1885.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Haddonfield,  N.  J. 


—  sp.  ondet.  Morton.    (1830.) 

Am.  Jour.  Sci.,  1st  aer.,  toL  18,  p.  246. 

HaTen,  1830.    8.  O.  Morton. 
Formation:  Cretaceous. 


New 


^  Sp.  nndet.  Morton.    (1830.) 
Am.  Jour.  Sci.,  let  ser.,  toL  18^  p.  8IA.    New 

HaTen,  1830.    8.  O.  Morton. 
Formation:  Cretaceous. 

—  Bp.  nndet.  Boemer.    (1849.) 
Texas,  p.  399.    Bonn,  1840.    F.  Boemer. 
Formation:  Cretaceous. 

Location:  BaTine,  on  the  Guadalupe^  three  miles 
below  New  Braunfels,  Tex. 

—  sp.  nndet.  Boemer.    (1849.) 

Texas,  p.  399.    Bonn,  1849.    F.  Boemer. 

Formation:  Cretaceous. 

Locati<»:  Waco  camp,  near  New  Brannfeli^  Tax. 


Peoten — Continued. 

[sp.  undet.]  Gabb.    (1869.) 

Am.  Jour.  Conch.,  toI.  5,  Phila.,  1869, 

16.    Phila.,  1870.    W.  M.  Gabh. 
Formation:  Juranic 
Location:  Volcano,  about  thirty  mllea  \ 

of  Walker's  lake,  Not. 

sp.  nndet.  Urquiza.    (1882.) 

An.  Mln.  Fomento  Bep.  Mex.,  Tomo  * 
figs.  17, 18.    Mexico^  1882.    M.  Urqni 

Formation:  Cretaceous. 

Location:  Canada  de  la  Gnayabilla,  C 
district,  state  of  Michoacan,  Mexica 

Peotunonlina  parvnla  n.  a.  M. 
(1856.) 

Proc  Acad.  Nat.  Sci.,  Phila.,  for  186 

Phila.,  1867.    Meek  A  HajdoB. 
Foimation:  Cretaceous. 
Location:  Tellowitone  riTer,  Nebr. 

FeotunouluB  [Lam.]  Morton.    (1 

8ynop.  Org.  Bern.  Cret  Or.  U.  &,  p.  64 
1834.    8.  G.  Morton. 

-^—  (snbgen.  Adan.)  Meek.    (187i 

Bep.  U.  8.  Geol.  8ur.  Terr.,  toL  9^  p.  16( 
1876.    F.  B.Meek. 

^— -  auBtralia  n.  s.  Morton.    (183 

Synop.  Org.  Bern.  Cret.  Gr.  U.  8.,  p.  61 

1834.    8.  G.  Morton. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

globuluB  n.  B.  Eiohwald.    (1 

Geog.  Paleont.  Bemerk.  Halb.  Maog.  a] 
Inseln,  pp.  124,  126,  Taf.  16,  flga.  ! 
Petersburg,  1871.    E.  Slchwald. 

Formation:  Cretaceous. 

Location:  KadJak  island,  Alaska. 

hamnla  n.  s.  Morton.    (1834. 

8ynop.  Org.  Rem.  Cret.  Gr.  U.  8.,  p.  6 

fig.  7.    Phila.,  1834.    8.  G.  Morton. 
Formation:  Cretaceous. 
Location:  Prairie  bluff,  Ala. 

BioiucenaiB  n.  s.  H.  &.  M.  (18 

Mem.  Am.  Acad.  Arta  and  8ci.,  toL  6,  s 
pi.  1,  fig.  12.  Cambridge  and  Boat 
Hall  A  Meek. 

Formation:  Cretaceous. 

Location:  Month  of  Big  8louz,  oa  tb< 
rlTer. 

BubimbrlcatUB  n.  s.  M.  &  H. 

Proo.  Acad.  Nat  8d.,  Phila.,  for  188 

Phila.,  1858.    Meek  A  Haydon. 
Formation:  Cretaceous. 
Location:  Heart  riTer,  Nebr. 

— —  (Cardium)  aleuticaa  (Glr. 

wald.    (1871.) 
Geog.  Peleont.  Bemerk.  Halb.  Mang.  al 

Inseln.,  pp.  126^  126.    St.  Petersburg, 

Eichwald. 
Formation:  Cretaceous. 
Location:  Alaskan  peninsola  and  XadJ 

and  Atcha  *«^*»*^* 


mu.] 


NORTH  AMERICAN  MESOZOIC  INYERTEBRATA. 


227 


Pectnncnlaa — Continued. 
•-^—  sp.  nndet.  Morton.     (1830.) 

Am.  Jour.  Bd.,   IM  ler.,  toL  17,  p.  280. 
HaT«n,  1830.    8.  O.  Morton. 

Fonnation:  Oreteceoiu. 


New 


-~-  sp.  nndet.  Morton.    (1834.) 

Bynop.  Org.  Bern.  Oret.  Or.  U.  8.,  p.  6i.    Phil*., 

1834.    &  Q.  Morton. 
WorauMcn:  Orstaoeons. 
Location:  New  Jerwj. 

Pentaoxinltos  (Mille.)  Meek.    (1860.) 

Bep.  Bxpl.  Great  Basin  Terr.  Utah,  p^  868. 
Wa^.,  1878.    F.  B.  Meek. 

astezlsouB  M.  &.  H.    (1865.) 

Paleont  Up.  MiaBoorl,  Smitheon.  Coni.  KnowL, 
ToL  14,  No.  178,  p.  67,  pi.  S,  figs.  S,  a,  ft,  and 
wood  cnt.    Waah.,  1866.    Meek  A  Hajdan. 

Formation:  Joranfc. 

Location:  Sonthwest  base  of  the  Black  hilla,  and 
opposite  Bed  bnttes.  North  Platte  rlrer. 

asteriflons?  (M.  A,  H.)  H.  A,  W. 

(1877.) 
Bep.  Geol.  Expl.,  Fortieth  Parallel,  toL  4^  pt  2, 

pp.  280,  281,  pL  8^  fig.  16.    Wash.,  1877.    HaU 

k  Whitfield. 
Formation:  Triaario. 
Location:  Near  Bnn  Olen  paa,  Pah<Ute  range, 

Ner. 

astexlflous  (M.  St  H.)  Whitfield. 

(1880.) 
B»p.  GeoL  Black  Hills  of  Dakota,  p.  846,  pL  8, 

figs.  1,2.    Wash.,  188a    B.P.Whltlleld. 
Formation:  Jnrassio. 
Location:  Big  Horn  monntalna. 

(sp.  nndet.)  Meek.    (1860.) 

Bep.  Bzpl.   Great  Basin   Terr.    Utah,   p.  866. 

Wash.,  1876.    F.B.Meek. 
Formation:  Jurassic 
Location:  Near  Bed  bnttes,  on  the  North  Platte. 

entacrinaB  aateriscas  n.  s.  M.  &  H. 

(1858.) 
Pioc  AcmL  Nat  Scl.,  Phila.,  for  1868,  pp.  49,  60. 

PhUa.,  1860.    MeekAHayden. 
formation:  Jarasslc. 

Location:  Sonth  and  sonthwest  base  of  Black 
hlUs;  Stone  batte. 

asteriaouB  (M.  &.  H.)  White.  (1875.) 
Bep.  Geogr.  and  GeoL  EzpU  and  Sor.,  west  of 

ono-hundrath  meridian,  vol.  4,  pt  1,  pp.  162, 

163,  pi.  13,  figs.  6a,  b.  Wash.,  1876.  0.  A.  White, 
formation:  Jniassic 
Location:  Salt  creek  near  Nephi,  and  Diamond 

▼alley  near  8t  George,  Utah;  also  in  Utah. 

*"—  bzyani  n.  s.  Gabb.    (1876.) 

Proc  Acad.  Nat.  8cL,  Phila.,  for  1876,  p.  178,  pi. 

6,  figs.  1,  la,  b.    Phila.,  1876.    W.M.Gabb. 
formation:  Gretaoeoasi 
Loeation:  Neighborhood  of  Tinoentown,  N.  J. 

Psxlaster  (d'Orb.)  Desor.    (1858.) 

ijTxap.  Echinoides  Foes.,  p.  882.  Paris  aod  Wiee- 
bada,1868. 


Periaater— Continued. 

— -  texanoB  (Roemer  sp.)  Desor.  (1858.) 

Synop.  Echinoides  Foes.,  pp.  384,  386.    Paris  and 

Wiesbade,  1868.    K.  Desor. 
Formation:  Gretaceons. 
Location:  Waterfall  of  the  Gnadalnpe  below  New 

Brannfels,  Tex. 

Ferlploma  (Sohnm.)  Con.    (1858.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  vol.  3,  2d.  ser.,  1866- 
1868,  p.  324.    Phlhk,  1866-1868.    T.A.Conrad. 

applicata  n.  s.  Conrad.    (1858.) 

Jonr.  Acad.  Nat  ScL,  Phila.,  toI.  8, 2d.  ser.,  186(^ 
1868,  p.  324.    Phila.,  1866-1868.    T.  A.  Conrad. 

Formation:  O^taceons. 

Location:  Owl  creek,  three  miles  north  of  the 
town  of  Bipley,  Miss. 

applicata  Conrad.    (1860. ) 

Jonr.  Acad.  Nat.  Sci.,  Phila.,  toI.  4, 2d  ser.,  1868- 
1860,  p.  276,  pL  46,  fig.  8.  Phila.,  1868-1860. 
T.  A.  Conrad. 

Formation:  Cretaceons. 

Location:  Owl  creek,  three  miles  north  of  the 
town  of  Ripley,  Miss. 

cuBpidatum  n.  s.  Whiteaves.  (1884.) 

GeoL  and  Nat.  Hist  Sor.  Can.,  Mes.  Fobs.,  toL  1, 
pt  8,  pp.  220,  221,  pi.  29,  flga.  4,  4a,  ».  Mon- 
treal, 1884.    J.  F.  Whiteayea 

Formation:  Oretaceoos. 

Location:  North  side  of  Mand  island. 

saborbionlatum  n.  s.  Whiteavee. 

(1879.) 

Geol.  Snr.  Can.,  Mes.  Foes.,  Tol.  1,  pt  2,  pp.  138, 
139,  pi.  17,  fig.  6.  Montreal,  1879.  J.  F. 
Whiteares. 

Formation:  Cretaceons. 

Location:  Nanaimo  river,  Yaaoonyer  island,  two 
miles  and  a  qnarter  np. 

sp.  nndet.  Conrad.    (1870.) 

Am.  Jour.  Conch.,  toI.  6,  Phila.,  1870,  1871,  p. 
76,  pi.  3,  fig.  10.    Phihk,1871.    T.A.ConnMi. 

Perlplomya  (Con.)  Gabb.    (1876.) 

Proc.  Acad.  Nat  Sci.,  Phihk,  for  1876,  p.  806, 
Phila.,  1876.    W.  M.  Gabb. 

eUiptica  (Gabb.)  Whitfield.  (1885.) 

Mon.  U.  8.  Geol.  Bar.,  toL  9,  pp.  177,  178,  pi.  23, 
flga.  14^16.    Wash.,  1886.    B.  P.  Whitfleld. 

Formation:  Cretaceous. 

Location:  Mullica  hill  and  Holmdel,  N.  J. 
elllptioa  Gabb.    (1876. ) 

Proc  Acad.  Nat  Sci.,  Phila.,  for  1876^  p.  80Bw 
Phila.,  1376.    W.  BLGabb. 

Formation:  Cretaceons. 

tninoata  n.  s.  Whitfield.    (1885.) 

Mon.  U.  &  GeoL  Snr.,  vol.  9,  pp.  220,  221,  pi. 
28,  figs.  20,21.    Wash.,  1886.    B.  P.  Whitfleld. 
Formation:  Cretaceous. 
Location:  Near  New  Egypt,  N.  J. 

Pexlaphinotes  anoepa?  (Beineoke  sp.) 
Whiteaves.    (1878.) 
Canadian  Naturalist,  toL  8,  n.  ser..  No.  7,  p.  401^ 

Montreal,  1878.    J.  F.  WhiteaYse. 
Formation:  Jnraaic 
Location:  Utaqronoo  riTir. 
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Perlsphlnctes — Con  tinn  ed. 

anoeps  ?  (Belneoke  sp.)  Whiteaves. 

(1878.) 

G«oI.  8ar.,  Omi.;  Bep.  Prog  ,  for  1870^  1817,  p.  167. 

MontrMd,  1878.    J.  f .  WhitMyes. 
Formation:  JnrMilc. 
Location:  Iltaayooco  riTor,  British  Golambia. 

—  operooliformia  (Gabb)    Eiohwald. 
(1871.) 

GooUSPi^eont.,  B«merk.  Halb.  Mang.  alentiachen 
Inieln,  p.  109,  Taf.  19,  figs.  6^  A.  St  Petera- 
tmrg,  1871.     ■.  Bichwald. 

Vormation:  Oretaceoni. 

Location :  North  ahore  of  KatKhemak  ba  j,  Alaska. 

akidegatenaia  WhiteavM.    (1884. ) 

OaoL  and  Nat  Hist.  Bar.,  Gan.;  Mes.  Foas.,  toI.1, 
pt  8,  p.  2ia  Montreal,  1884.  J.  F.  Whitsarsa. 
Formation:  Oretaceons. 
Location:  Bart  end  of  Hand  island. 

Pema  (Brng.)  White.    (1889.) 

Bull.  U.  &  GeoL  Sur. ,  No.  61,  p.  87.  Wash.,  1889. 
a  A.  White. 

^—  exoavata  n.  s.  White.    (1889.) 

Bull.  U.  8.  Oeol.  Sur.,  No.  61,  p.  87,  pL  7,  flg.  1. 

Wash.,  1889.    0.  A.  White. 
Formation:  Oretaceons. 
Location:    Sncia  island,  Sheep  Jack  idand  and 

Waldron  island. 

Pemitaa  sp.  nndet.  Ramiiez.    (1880.) 

An.  Min.  Fomento  Bep.  Hex.,  Tomo.  3,  p.  667, 

Lam.  1,  fig.  6.    Mexico,  188a    S.  Bamins. 
Formation:  Oretaceons. 
Location:  Sierra  Mc^Jado,  Mexico. 

Feroiuea  (snbgen.  Poll)  Meek.    (1876.) 

Bep.  U.  S.  Geol.Sur.  Terr.  ToL  0,  p.  194.  Wash., 
1876.    F.  B.  Meek. 

Peronaeoderma  (Poll)  Ghibb.    (1876.) 

Proe.  Aoad.  Nat  ScL,  Phila.,  for  1876,  p.  BOB. 
Phila.,1876.    W.  M.  Oabb. 

(subgen.  PoU)  Meek.    (1876.) 

Bop.  U.  S.  Geol.  Sur.  Terr.,  toL  9,  p.  198.  Wash., 
1876.    F.  B.  Meek. 

gecrglana  n.  s.  Gabb.    (1876.) 

Proc  Acad.  Nat  ScL,  Phila.,  for  1876,  p.  BOB. 

PhUa..lB76.    W.  M.  GabU 
Formation:  Oretaceons. 
Location:  Pataula  creek,  Oa. 

Perriaonota  n.  g.  Conrad.    (1869.) 

Am.  Jour.  Oonch.,  toI.  6,  Phila.,  1869,1870^  p.9S. 
Phila.,  1870.    T.  A.  Gonnul. 

protezta  d.  s.  Conrad.    (1869.) 

Am.  Jour.  Conch.,  toU  6,  Phlla.,  1869,1870,p.98, 

pi.  9,  fig.  24.    PhiU.,  1870.    T.  A.  Ooniad. 
Formation:  Cretaceous. 
Location:  Haddonfleld,  N.  J. 

protezta  (Con.)  Whitfield.    (1885.) 

Mon.  U.  8.  Geol.  Sur.,  yoL  9,  p.  110,  pU  11,  figs, 

14,16.    Wash.,  1886.    B.  P.  Whitfleld. 
Formation:  Cretaceous. 
Location:  Haddonfleld,  N.  J. 


Peilaaolaz  n.  g.  Gabb.    (1864.) 

Geol.  Sur.  Oal.  Paieont,  toI.  1,  p.  9L 
1864.    W.M.Gabb. 

blakel  (Con.)  Gabb.    (1864.) 

Geol.  Sur.  0§X.  Paleont,  toI.  1,  p.  9S.  pi. 

110.    Phila.,  1864.    W.M.Gabb. 
Fbrmation:  Oretaceons. 
Location:  Near  Martinei ;  near  the  coal  i 

Clayton,  Cochran*s  east  of  Mount  Dial 

near  the  Oafiada  de  las   Utas,    Lot 

county,  OaL 

blakel  (Con.  sp.)  Gabb.    (186! 

Geol.  Sur.  Oal.  Paleont.,  toL  S,  pp.  1^ 

Phila.,  1869.    W.M.GabU 
Formation:  Cretaceous. 
Location:  Martines,  Oal. 

breviroBtrla  n.  s.  Gabb.    (1864 

Geol.  Sur.  Oal.  Paleont,  vol.  1,  p.  91,  pL  19, 

Phila.,  1864.    W.  M.Gabb. 
Formation:  Cretaceous. 
Location:    Tuscan    springs,    Martines, 

ranch  etc,  Cal. 

breviroatrla  (Gabb)  Whitei 

(1879.) 

GeoL  Sur.  Oan.  Mes.  Foan,  toL  1,  ptS| 

Montreal,  1879.    J.  F.  WhiteaTSti 
Formation:  Cretaceous. 
Location:  Sacia  islands. 

breviroatrla  (Gabb)  White.    ( 

Bull.  n.  S.  Geol.  Sur.,  NOw  61,  pb  48b 

1889.    a  A.  White. 
Formation:  Cretaceous. 
Location:  Sheep  Jack  islanda. 

Petrlcola  (Lam.)  Whitfield.    (188 

Mon.  U.  S.  Geol.  Sur.,  toL  B;  p.   816. 
1886.    B.  P.  Whitfield. 

— —  nova-flegyptlca  n.  b.  Whit 
(1885.) 
Mon.  U.  8.  Geol.  Sur.,  toI.  9,  pp.  216, 
88,  fig.  23.    Wash.,  1886.    B.  P.  Whitfl 
Formation:  Oretaceons. 
Location:  Near  New  Egypt,  N.  J. 

Phaneroatomnm   aapertun  Ehre 
(1854.) 
Mikrogeologie,  Taf.  38,  flg.  84.    Leipal 

0.  G.  Khrenberg. 
Formation:  Cretaceous. 
Location:  Minouri  region. 

— —  aapemm  Ehrenberg.    (1854.] 

Mikrogeologie,  Taf.  38,  flg.  48.     LeJps 

0.  G.  Ehrenberg. 
Formation:  Cretaceous. 
Location:  MisBissippi  region. 

dilatattim  Ehrenberg.    (1854, 

Mikrogeologie,  Taf.  38,  flgs.  16,  SO.    Leipi 

0.  G.  Ehrenberg. 
Formation:  Cretaceous. 
Location:  Missouri  region. 

globulosTun  Ehrenberg.    (181 

Mikrogeologie,  Taf.  88,  flg.  44. 

0.  G.  Ehrenberg. 
Formation:  Cretaceonii 
Location:  Minissippi  regioOb 
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Phanerostomum — Continued. 

—  hezaoyoluB  Ehrenberg.    (1864.) 

KikrogMloglet  Taf.  32,  fig.  81.    LolpaUg,  1864. 

C.  6.  EhrraberK. 
Fonnatlon:  Gretac«oaiiL 
LooAtion:  MlMonri  ngloii. 

—  hexaleptam  Ehrenberg.    (1854.) 

MikroceoloKie,  Taf.  88,  fig.  22.    Leipsic,  1864. 

C.  O.  Sbrenberg. 
FormAtioD:  GreteMoni. 
Locmtioii:  MiaBouri  region. 

• —  hispidiiliim  Ehrenberg.    (1854.) 

]fikrogw>logle,TAf.S2,flgi.aa,29.    Lelpdg^  1864. 

C  O.  Khrenbog. 
formatioii:  Cretaceona. 
Iiocatlon:  Mteonri  ragion. 

"^-  laoemm  Ehrenberg.    (1854.) 

HikrogMdogle,  Taf.  82,  flgh  17,  18.     Ldpslg, 

1864.    0.  O.  Khranbeig. 
Formatioii:  Ontacaoiu. 
I<ocation:  KUMonri  region. 

"- —  Iseve  Ehrenburg.    (1854.) 

Jflkrogaologie,  Taf.  82,  fig.  19.    Lelpilg,  1864. 

0.  O.  Shrenberg. 
formation:  CretaceooiL 
Iiocatioa:  Miaioiui  region. 

pomlosum  Ehrenberg.    (1854.) 

Jfikzogwilogle,  Taf.  82,  fig.  16.    Leipxlg,  1854. 

O.  O.  Sbranberg. 
Vormattoii:  Oretaoeoaa. 
XjoemtUm:  Miaonri  fagion. 

■enaxinm  Ehrenberg.    (1854.) 

aUkiogw>logie,  Tat  82,  fig.  26.    Leipalg,  1864. 

0.  O.  Shrenberg. 
formation:  Grataceooi. 
Tiocatkm;  Minouri  region. 

qnartemaxium  Ehrenberg.  (1854.) 

JUkrogMlogie,  Taf.  32,  flg.  20l    Lelpsig,  1864. 

C.  O.  Khrenberg. 
Yormalion:  Cretaceoofl. 
Xocalion:  If iaonri  region. 

qnartenuuiiim  Ehrenberg.    (1854.) 

Jfikrogeologie,  Taf.  82,  flg.  40.     Lelpxig,  1864. 

G.  O.  Sbrenberg. 
Tormation:  Oretaceoni. 
Xocation:  Mlaaiarippl  region. 

^^arella  (Gray)  Gabb.    (1864.) 

«eol.  Bar.  Oal.  Paleont,  toL  1,  p.  147.    Fhila., 
1864.    W.  M.  Orabb. 

alta  n.  8.  Gabb.    (1864.) 

€eoL  Bur.  OaL  Paleoot,  toI.,  1,  p.  147,  pi.  22,  flg. 

118.    Fhila.,  1864.    W.  M.  Oabb. 
TormaUon:  Oretaeeotu. 
Location:  Hilla  west  of  Marttnea,  CaL 

?  dakotaensia  (M.  &  H.)  Meek. 
C1876.) 

Bep.U.8.aeol.8ar.Terr.,Tol.  9,  pp.  251,  262,  pL 

l,flg.  3.    Wash.,  1876.    F.  B.  Meok. 
Formation:  OreCaceoue. 
Location:  Month  of  yermllion  riTer,  Nebr. 


Fharella — Continued. 

?  pealei  n.  a.  Meek.    (1878.) 

Sixth  ADn.Bep.U.S.OeoI.andOeogT.  Sor.Terr., 

p.  496.    Wash.,  1873.    F.  B.  Meek. 
Formation:  Cretaceons. 
Location:  MiMouri  river,  below  Gallatin,  Mont 

?  pealei  (Meek)  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  8.  GeoL  and  Qeogr.  Snr. 

Terr.,  pt  1,  pp.  21, 22,  pL  11,  flge.  6a,  b,    Waeh., 

1883.    0.  A.  White. 
Formation:  Oretaceom. 
Location:  MlMonri  rlrer,  below  Oallatin,  Mont 

Phaaianella  [Lam.]  Shnmard.    (1859.) 

Trani.  Acad.  8cl.,  St.  Lonle,  toI.  1, 1866-1860,  p. 
697.    St.  LonU,  1868-186a    B.  F.  ShnmaitL 

enrlna  (d'Orb.)  Eiohwald.    (1871.) 

Geog.  Paleont.  Bemerk.  Halb.  Mang.  alentiochen 

Inaeln,  p.  U8.    St.  Petersburg,  1871.    K.  Eich- 

wald. 
Formation:  Oretaoeone. 
Location:  Kadlak  iBland,  Alaska. 

perorata  n.  8.  Shnmard.    (1859. ) 

Trane.  Acad.  ScL,  St.  Loola,  toI.  1, 1856-1860^  p^ 
697.    St  Lonis,  1856-1860.    B.  F.  Shomard. 

Formation:  Cretoceona. 

Location:  Comanche  peak, and  in  Parker  county, 
near  Brazoi  riTer,  Tex. 

punctata  n.  s.  Gabb.    ( 1860. ) 

Jonr.  Acad.  Nat.  Sci.,  Phihk,  Tol.  4, 2d  eer.,  1868- 
1860,  p.  299,  pi.  48,  flg.  3.  Phila.,  1868-1860. 
W.  M.  Oabb. 

Formation:  Oretaceone. 

Location:  Mnllica  hill,  N.  J. 

*— -  sp.  nndet.  Roemer.    (1849.) 

Texai)  p.  414.    Bonn,  1849.    F.  Boemer. 

Formation:  Oretaceons. 

Location:  Waterfall  near  New  Braunfela,  Tax. 

1  sp.  nndet.  Roemer.    (1852.) 

KreldeTonTex.,p.38.    Bonn,  1852.    F.  Boemer. 

Formation:  Cretaceona. 

Location:  Waterfall  near  New  Brannfela,  Tex. 

Pholadomya  [Sow.]  Morton.    (1834.) 

Synop.  Org.  Bem.Cret.  Or.  U.  S.,  p.  68.  Phila., 
1834.    S. Q.Morton. 

(Sow.  typical)  Meek.    (1876.) 

Bep.  U.  S.  Oeol.  Sur.  Terr.,  tol.  9,  p.  214.  Wash., 
1876.    F.  B.  Meek. 

anteradlata  n.  a.  Conrad.    (1860.) 

Jonr.  Acad.  Nat.  Sci.,  Phila.,  vol.  4,  2d  eer.,  1868- 
1860,  p.  276,  pi.  46,  flg.  8.  Phila.,  1868-186a  T. 
A.Gonrad. 

Formation:  Cretaceona. 

Location:  Tippah  county,  Mia. 

—  boresQla  n .  s.  Meek.    ( 1858. ) 

TiauB.  Albany  Inst,  yoI.  4,  pp.  40,  41.    Albany, 

1858-1864.    F.B.Meek. 
Formation:  Cretaceous. 
Location:  Nanaimo,  TanoouTer  island. 
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Pholadomya — Continaed. 
bre weili  n.  8.  Gabb.    ( 1864. ) 

GeoL  Bor.  OaL  P»l»ont,  toI.  1,  p.  162,  pi.  82,  fig. 

123.    Phila.,  1864.    W.  BL  Gabb. 
Fonnatton:  Cretaceooi. 
Location:  Paoco'i  ranch,  Bntto  eoonfj,  OaL 

humili8n«8.M.&.H.    (1860.) 

Proc  Acad.  Kat  Sol.,  PhUa.,  for  1860,  p^  182. 

PhiU.,  1861.    Meek  A  Hayden. 
Formation:  JuraMic. 
Location:  South  weft  base  of  the  Black  hillt,  Nebr. 

hnxnilis  M.  St  H.    (1865.) 

Paleont.  Up.  Minoorl,  Smithson.  Gont  Knowl., 
▼ol.  14.  No.  172,  p.  104,  pi.  4,  figs.  3,  a,  b.  Waah. , 
1860.    Meek  A  Hayden. 

Formation:  Juranic 

Location:  Southwest  base  of  the  Black  hills. 

klngii  (Meek)  White.    (1883.) 

Twelfth  Ann.  Bap.  U.  8.  Geol.  and  Qeogr.  Sur. 

Terr.,  pt.  1,  pp.  160, 151,  pi.  38,  figs.  3o,  6.   Wash., 

1883.  0.  A.  While. 
Formation:  Jurassic. 
Location:  Near  the  lower  canyon  of  the  Tellow- 

stone  rirer,  Mont. 

linceoiiml  n.  a.  Shnmard.     (1861.) 

Proc.  Boston  Soc.  Nat.  Hist.,  vol. 8, 1861, 1862,  p. 

199.    Boston,  1862.    B.  F.  Shnmard. 
Formation:  Cretaceous. 
Location:  Corsicana,  Nayarro  county,  Tex. 

Uttlel  n.  B.  Gabb.    (1876.) 

Proc  Acad.  Nat  Sci.,  Phila.,  for  1876,  pp.  306, 

306.    Phila.,  1876.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Patania  creek.  Clay  county,  Ga. 

mnltillneata  n.  a.  Gabb.    (1869.) 

Am.  Jour.  Conch.  toI.  6,  Phila.,  1869,  1870,  p.  10, 
pL  6,  fig.  6.    Phila.,  1870.    W.  M.  Gabb. 

Formation:  Jurassic. 

Location:  Volcano,  about  thirty  miles  southeast 
of  Walk6r*s  lake,  Ney. 

nasuta  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  1,  p.  162,  pi.  80^ 
fig.  124.    Phila.,  1864.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Shore  of  the  Straits  of  Carqulnes,  two 
miles  west  of  Martines,  Oal. 

—  nevadana  n.  a.  Gabb.    (1869.) 

Am.  Jour.  Conch.,  toI.  6,  Phila.,  1869, 1870,  p.  10, 
pL  6,  fig.  7  f9].    Phila.,  1870.    W.  M.  Gabb. 

Formation:  Jurassic 

Location:  Volcano,  about  thirty  miles  southeast  of 
Walker*s  lake.  Not. 

— —  oooidentalis  n.  a.  Morton.    (1833.) 

Am.  Jour.  Sd.,  1st  sar.,  toL  23,  p.  292,  pi.  8, 

fig.  3.    New  Haven,  1833.    8.  G.  Morton. 
Formation:  Cretaceous. 

oooidentaUs  Morton.    (1834.) 

Qynop.  Org.  Bern.  Cret.  Or.  U.  S.,  p.  68,  pi.  8,  fig. 

8.    Phila.,  1834.    6.  G.  Morton. 
Formation:  Cretaceous. 
Looation:  Cbeaowake  and  Delaware  canal. 


Pholadomya — Continned. 

—  oc  old  entails    (Mort.)    d 
(1860.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  toL  4,  Id  b« 
1860,  pp.  276^  277.  Phila.,  185a-.18ea 
Conrad. 

Formation:  Cretaceous. 

liocation:  Tippah  county.  Miss. 

ocddentalis  (Mort.)  Owen.   ( 

Second  Rep.   Gaol.   Bee   Ark.      pL   8, 

Phila.,  1860.    D.  D.  Owen. 
Formation:  Cretaceous. 
Location:  Arkansas. 

ocddentalis  (Mort.)  Whitf 

(1885.) 

Mon.  U.  S.  Geol.  Sur.,  vol.  9,  pp.  176,  176 
figs.  1-3.    Wash.,  1886.    B.  P.  Whitflel 

Formation:  Cretaceous. 

Location:  Monmouth,  Burlfngton,  and  c 
calities  in  the  lower  green  marls  of  New 

orblcnlata  n.  a.  Gabb.    (1864j 

Proc  Cal.  Acad.  Nat  Sci.,  vol.  8,  p.  17 

Fhtndsco,  1863-1868.    W.  M.  Gabb. 
Formation:  Jurassic  [Cretaceous  ?]. 
Location:  Mariposa  estate,  Mariposa  ooun 

[?]  orblcnlata  (Gabb)  Meek  ( 

Geol.  Sur.  CaL  Gaol.,  toI.  1,  p.  481,  pL  1 
Phila.,  1866.    F.  B.  Meek. 
-    Formation:  Jurassic  [Cretaceous?]. 
Location:  Mariposa  estate,  Cal. 

oregonensls  n.  a.  Gabb.    (18Q 

GeoL  Sur.  Oal.  Paleont,  vol.  2,  pw  178,  pi 
66.    Phila.,  1869.    W.  M.Gabb. 

Formation:  Cretaceous, 

Location:  Near  the  toll  house  at  tha  an; 
the  Siskiyou  mountains,  near  the  • 
boundary  of  Oregon. 

•^—  ovulddes  n.  a.  Whiteaves.    ( 

GaoL  Sur.  Can.,Mss.  Fosa.,  toL  1,  pt  1,  pi 
pL  9,  fig.  9.    Montreal,  1876.    J.  F.  Wh 
Formation:  Cretaceous. 
Location:  Qnaen  Cbariotte  islands^ 

panderl  n.  a.  Eichwald.    (187 

Geogr.  Paleont  Bamerk.  Halb.  Mang.  alaa 
Inseln,  pp.  166,  166,  Taf.  13,  flga.  10^  ] 
Petersburg,  1871.    K  Kichwald. 

Formation:  Cretaceous. 

Location:  Alaska. 

—  papyracea  n.  a.  M.  d&  H«     ( 

Pioc.  Acad.  Nat  Sd.,  Phila.,  tor  IBBi, 
Phila.,  1863.    Meek  A  Haydan. 

Formation:  Cretaceous. 

Location:  Chippewa  point,  near  Wmi  Bai 
the  Miflonri  rirer. 

— -  papyracea  (M.  &  H. )  Meek.    ( 

Bap.  U.  8.  Gaol.  Sur.  Teir.,  toU  9,  p.  St 
figs.  4a,  b.    Wash.,  1876.    F.  B.  Meak. 
Formation:  Cretaceous. 
Location:  Chippewa  point  on  tha  upper  II 
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Pholadomya— Continued. 
^~  papyracea  (M.  AH,)  Whiteaves. 
(1885.) 

a«oL  and  Nat  Htot  Bur.  Oan.,  Gont  Can.  Pala- 

oot.,  ToL  1,  pt  1, !».  85.    Montreal,  1880.    J.  F. 

Whitearea. 
Formation:  Crvtaoeoni. 
Location:  North  weft  btancb  of  North  fork  of  the 

Old  Man  rlyer  about  four  miles  Mow  the  month 

of  Oyster  creek,  Canada. 

• —  papyxla  n.  s.  Conrad.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  4,  adser.,  1858- 
18fiO,  p.  276.    Phila.,  1858-1860.    T.  A.  Oontad. 
Formation:  Oretaceons. 
Location:  Tippah  county,  Mim. 

pedemalia  n.  s.  Roomer.     (1852.) 

Kreide  Ton  Tex.,  pp.  4fi^  46,  Tat  6,  figs.  4,0,  b, 

Bonn,  1852.    F.  Boemer. 
Fonnation:  Gretaoeons. 
Location:  Frederickaborg,  Tex. 

poatBulcata  n.  b.  Conrad.    (1860.) 

Jonr.  Acad.  Nat.  Sci.,  Phila.,  toI.  4,  2d  aer.,  1868- 
1880,  p.  276.    Phila.,  1858-1860.    T.  A.  Conrad. 
Formation:  OretaoeoaiL 
Location:  Tippah  county,  Miss. 

roemezln.8.  Whitfield.    (1885.) 

Mob.  U.  8.  GeoL  8ur.,  toI.  9,  pp.  176,  177,  pi.  2^ 
fig.  4.    Wa^.,  1885.    B.  P.  Whitileld. 

Formation:  Cretaceoni. 

Location:  Bay.  O.  a  Schanck'i  pits,  near  Marl- 
boro, Monmouth  county,  N.  J. 

zoyana  (d'Orb.)  Whiteaves.    (1879.) 

GeoL  8nr.  Can.,  Mes.  Foss,  toL  1,  pt.  2,  i^.  140, 

141.    Montreal,  1879.    J.  F.  WhitesTec 
Fbnnatlon:  Cretaceous. 
Location:  Gabriola  Island;  Suda  islandsi 

sancti-Babes    (Roomer. )    Conrad. 
<1^7.) 

Hep.  U.  8b  and  Mez.  Bound.  8or.,  vol.  1,  pt  2,  p. 
164,  pi.  21,  llg.  4.    Wash.,  1867.    T.  A.  GonnuL 
Formation:  Cretaceous. 
Location:  New  Braunfela,  Tex. 

■capluefoniiia   n.  s.    Eiohwald. 
(1871.) 

Geogr.  Paleont  Bemerk.  Halb.  Mang.,  aleatlschen 
lBaelB,pp.l64,165,Ttf.l3,llglkl,2.  8t.Petera- 
borg,  1871.    X.  lichwald. 

Formation:  Gratacaoos. 

Location:  Alaska. 

■cnorenaia  n.  8.  Gabb.    (1869.) 

Qeol.  8nr.  CaL  Paleont,  toL  2,  p.  265,  pL  86»  llg. 

12.    Phila.,  1869.    W.  M.  Gabb. 
Fonnation:  Cretaceous. 
Location:  Sierra  de  las  Conchas,  near  AilTechi, 

Mexico. 

aabelongata  n.  b.  Meek.    (1858.) 

Tnuis.  Albany  Inst,  Tol.  4,  p.  42.    Albany,  1868- 

1864.    F.  B.  Meek. 
Formation:  Cretaceous. 

Nanaiao,  Taneowrar  Islaad. 


Pholadomya  —Continued. 

subelongata  Meek.    (1876.) 

Bull.  U.  8.  Geol.  and  Geogr.  Sor.  Terr.,  toI.  2,  No. 

4,  p.  862,  pi.  2,  figs.  1,  la.    Wash.,  1876.    F.  B, 

Meek. 
Formation:  Cretaceous. 
Location:  Nanalmo,  Tancouyer   Idand,  also  on 

New  Castle  island. 

subelongata  (Meek).  White.  (1889.) 

Bull.  U.  S.  Geo].  Sur.,  No.  51,  pp.  42,  43.    Wash., 

1889.    a  A.  White. 
Formation:  Cretaceous. 
Location:  Waldron  island. 

BubventrlcoBa  n.  B.  M.  d&H.  (1857.) 

Proc  Acad.  Nat  8ci.,  Phila.,  for  1857,  p.  142. 

Phila.,  1858.    Meek  A  Hayden. 
Formation:  Cretaceous. 
Location:  Mouth  of  Judith  riyer,  Ndbr. 

BubventzlcoBa  (M.  &  H.)   Meek. 

(1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  toI.  9,'pp.  217,  218,  pL 

39,  figs.  8,  a,  b.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Mouth  of  Judith  riyer,  Idaho  Ter. 

aubventrlooaa  (M.  &  H.)    Whit- 

eavee.    (1889.) 

Geol.  and  Nat  Hist  Sur.  Oan.,Cont  Osn.  Paleont, 
yol.  1,  pt  2,  p.  1?8.  Montreal,  1889.  J.  F. 
Whiteayes. 

Formation:  Cretaceous. 

Location:  North  Saskatchewan  rlyer,  at  Fort  Pitt, 
and  in  township  54,  range  2,  west  of  the  fourth 
principal  meridian.  Northwest  Territory. 

tezana  n.  s.  Conrad.    (1857.) 

Bep.  U.  8.  and  Mex.  Bound.  Sur.,  yol.  1,  pt  2,  p. 

152,  pi.  19,  fig.  3.    Wash.,  1867.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  Turkey  creek,  Leon  and  Eagle  pass 

roadsL 

-^—  tippana  n.  s.  Conrad.    (1858.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  yol.  3, 2d  ser.,  1866- 
1868,  pi.  34,  fig.  9,  p.  324.  Phila.,  1866-1858. 
T.  A.  Conrad. 

Fonnation:  Cretaceous. 

Location:  Owl  creek,  three  miles  north  of  the 
town  of  Bipley,  Miss. 

undata  n.  s.  M.  A  H.    (1857.) 

Proc.  Acad.  Nat  Sd..  Phila.,for  1856,  p.  81.  Phila., 

1857.    Meek  A  Hayden. 
Fonnation:  Cretaceous. 
Location:  Mouth  of  Judith  rlTar,  Nebr. 

irancouTerensis  n.  b.    WhiteaTos. 

(1882.) 

Proc.  and  Trans.  Boy.  8oc.,Can.,  yoL  1,  se«.  4,  p.  8S, 
flg.  2.    Montreal,  1883.    J.  F.  Whiteayes. 

Fonnation:  Cretaceous. 

Location:  Northeast  slope  of  Jackass  mountain, 
in  the  yalley  of  the  Lower  Fraser,  Canada. 

(Protocardia)  hodgii  Meek.  (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  yoL  9,  p.  219,  pL  13» 
llglk  8a,  5.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Near  the  great  band  of  the  Miaaoui^ 
below  Fort  Pierre. 


232 


NORTH  AMERICAN  M£SOZOIC  INYfiRTEBRATA. 


[■ 


Fholadomya-^on  tinned. 

— ^  Bp.  nndet.  Boemer.    (1849.) 

Texas,  p.  408.    Bonn,  1849.    F.  Boemer. 

Formation:  Grataoeoiu. 

Location:  Frederlcksbnrg,  Tex. 

sp.  nndet.  Meek.    (1870.) 

Proc.  Am.  Philot.  8oo.,  toI.  U,  1869, 1870,  p.  428. 

Phila.,  18n.    F.  aMMk. 
Formation:  Janaric 
Location:  Sallnaa  creek.  Hot  iprlngs. 

Fischer.    (1872.) 

Gomptee  Bend. ,  1872,  rol.  65,  p.  1786.    Paris,  1878. 

P.  Fischer. 
Formation:  Jarawie?  [Cretaceooa?]. 
Location:  Alaska. 

-^  sp.  undet.  WhiteaTes.    (1874.) 

Oeol.  Sor.  Oan.,  Bep.  Prog,  for  1873,  1874,  p.  263, 
Montreal,  1874.    J.  F.  WhlteaTsa. 

Formation:  Cretaceons. 

Location:  Nanaimo  rlYer,  TancoaYsr  island,  two 
and  ona-fonrth  and  two  and  one-half  miles  np. 

—  sp.  undet.  Whiteaves.    (1874.) 

Geol.  Sur.  Oan.,  Bep.  Prog,  for  1873,  1874,  p.  286 

Montreal,  1874.    J.  F.  WhiteaTes. 
Formation:  Cretaceous. 
Location:  Gabriola  island. 

Fischer.    (1875.)' 

Yoyages  a  la  Oote  Nord-Qnest  de  PAmeriqae,  p. 

84,  pi.  A,  figs.  3,  So,  par  Alph.  L.  Plnart.    PmIb, 

1876.    P.  Fischer. 
Formation:  Jurassic  [OreCaoeonsT]. 
Location:  Alaska. 

f  White.    (1878.) 

SlsTenth  Ann.  Bep.  U.  8.  Oeol.  and  Gaogr.  Bar., 

Terr.,  p.  184.    Wash.,  1879.    0.  A.  White. 
Formation:  Cretaceons. 
Location:  Month  of  Saint  Trains  creek,  Colo. 

Pholaa  (Linn.)  Morton.    (1834.) 

Synop.  Org.  Bom.  Oret.  Or.,  U.  8.,  p.  68.  Phila., 
1834.    8.  O.Morton. 

-^~  cithara  n.  s.  Morton.    (1834.) 

Synop.  Org.  Bern.  Cret.  Or.,  U.  8.,  p.  98,  pi.  9^  llg. 

10.    Phila.,  1834.    8.  O.  Morton. 
Formation:  Cretaceoos. 
Location:  Monmouth  county,  N.  J. 

^ cithara  (Mort.)  Whitfield.    (1885.) 

Mong.  U.  8.  Oeol.  Sur.,  toI.  9,  pp.  187, 188,  pi.  25, 
figs.  14-16.    Wash.,  1885.    B.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  Mr.  O.  C.  Schanck*s  marl  pits,  near 
Marlboro,  N.  J. 

— —  cretacea  n.  s.  Gabb.    (1860.) 

Jour.  Acad.  Nat.  8cl.,  Phila.,  toI.  4,  2dser.,  1858- 
1860,  p.  393,  pi.  68,  fig.  18.  Phila.,  1858-1860. 
W.  M.  Oabb. 

Formation:  Cretaceoos. 

Location:  Bairitan  baj,  N.  J. 

—  cretacea  Gabb.    (1861.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1861,  p.  824. 

Phila..  1862.    W.  M.  Oabb. 
Formation:  Cretaceous. 
Location:  Burlington  county,  N.  J. 


Fholas — Continued. 

ouneata  n.  s.  M.  A  H.    (1858 

Proc.  Acad.  Nat.  8cL,  Phila.,  for  186 

PhiUt.,  1859.    MeekAHayden. 
Formation:  Oretaoeous. 
Location:  Long  lake. 

(?;  lata  n.  s.  Whitfield.    (IM 

Mon.  U.  8.  Oeol.  8nr.,  toU  9,  pp.  188,  IS 
fig.  17.    Wash.,  1886.    B.P.  Whitflald 
Formation:  Cretaceous. 
Location:  Marlboro,  N.  J. 

peotoroea  n.  s.  Conrad.    (18! 

Proc  Acad.  Nat  8cL,  Phila.,  toI.  6, 1862 

200.    Phila.,  1854.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  Tinton  Falls,  Monmouth  couz 

pectorosa  Conrad.    (1854.) 

Jour.  Acad.  Nat  8cL,  Phila.,  toL  2,  2d  « 
1854,  p.  299,  pi.  27,  fig.  9.  Phila.,  U 
T.  A.  Conrad. 

Formation:  Cretaoeous. 

Location:  Tinton  Falls,  Monmouth  coni 

— — sp.  nndet.  Morton.    (1833.) 

Am.  Jour.  Sd.,  1st  ser.,  toI.  23»  p.  292.    : 

Ten,  1833.    &  0.  Morton. 
Formation:  Cretaceous. 
Location:  Monmouth  county,  N.  J. 

Phylloceras  (Sness)  Meek.    (1876 

Bep. U.S. Oeol. Sur.  Terr.,  toI.  9,  p.  468. 
1876.    F.  B.  Meek. 

?  haUi  (M.  &.  H.)  Meek.    (1 

Bep.  U.  8.  Oeol.  Sur.  Terr.,  toL  9,  pp. 

pi.  24,  figs.  SoHH  fig.  64,  p.  468.    Was 

F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  One  hundred  and  fifty  miles  a 

month  of  Milk  river,  on  the  Missouri,  i 

?  ramosua  Meek.    (1876.) 

Bull.  U.  8.  Oeol.  and  Oeogr.   Sur.  Terr. 

No.  4,  pp.  371-373,  pi.  5,  figs.  1,  U,  6. 

1876.    F.  a  Meek. 
Formation:  Cretaceouii 
Location:  Komooka,  Tancouyer  island;  al 

lower  diyision  of  the  California  Cretan 

Cottonwood  creek,  Shasta  county,  CaL 

Phylloda  (subgen.  Sohnmacher) 
(1876.) 

Bep.  U.  8.  Oeol.  Sur.  Terr.,  toL  9,  p.  193. 
1876.    F.  B.  Meek. 

PhyUoteuthia  n.  g.  M.  <&  H.    {ISi 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1860, 
PhUa.,  1861.    Meek  A  Hayden. 

aubovatas  n.  s.  M.  d^  H.    (18 

Proc.  Acad.  Nat  Sci.,   Phila.,  for  1860 

Phila. ,  1861 .    Meek  A  Hayden. 
Formation:  Cretaceous. 
Location:  Morean  river,  Nebr. 

aubovata  (M.  d&  H.)  Meek.    \ 

Bep.  U.  S.  Oeol.  Sur.  Terr.,  toL  9,  pp.  { 
pi.  33,  fig.  3.    Wash.,  1876.    F.  B.  Mm 
Formation:  Cretaceous. 
Location:  Moreau  rlTsr,  Dak. 
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Phymofloma  (Haime)  Desor.    (1858.) 

Synop.  SchinoldM  Foas.,  p.  86.  Pwii  and  Wiat- 
iMda,  18&&    X.  'Dmor. 

—  tezannin(Boen]er  sp. )  Desor.  ( 1858. ) 
9jncp.  Xchlnoidos  Foas.,  p.  9a    FuiB  &Dd  WIm- 

bade,1868.    X.  Donr. 
Fomation:  Orttaceooi. 
Location:  Ftederfdnlrarg,  and  Ban  Sate  rirv, 

Phyaa  (Drapamaad)  White.    (1876.) 

Bapw  Geol.  Uinta  Mta.,  p.  119.  Waifa.,  1870.  a 
A.  Whita. 

-^  atavns  n.  s.  White.    (1877.) 

Boll.  U.  S.  Geol.  and  Geogr.  Bar.  Terr.,  toL  8,  No. 

8,  pp.  601,  802.    Wuh.,18T7.    0.  A.  Whita. 
Fonnation:  Gretaoeooa. 
Location:  Dog  creek,  a  trfbutaiy  of  the  Upptr 

Xlmmri  rirer,  Kont. 

-— *  carletoni  n.  8.  Meek.    (1873.) 

Sixth  Ann,  Bep.  U.  &  Gaol,  and  Geogr.  Snr.  Terr., 

p.  606.    Wadi.,U78.    F.  a  Meek. 
Fonnation:  Oretaceona. 
Location:  Oezletoa*i  eoal  mine,  near  GoalTlUa, 

Utah. 

carletoni  (Meek)  White.    (1879.) 

SeTtnth  Ann.  Bep.  U.  8.  Geol.  and  G«ogr.  Snr. 

Terr.,pbS37.    Wadi.,  1879.    a  A.  White. 
^Formation:  Gretaeeone. 
Location:  Ooalrille,  Utah. 

carletoni  (Meek)  White.    (1879.) 

Seyenth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 

Teir.,  pp.  806, 309,  pi.  7,  fig.  18a.    Wadi.,  1879. 

a  A.  White. 
ZFonnation:  Gretaceonik 
Xoeation:  Oerleton'e  ooal  mine,  near  OoalTiUe, 

Utah. 

carletoni  (Meek)  White.    (1883.) 

^!hird  Ann.  Bep.  U.  8.  GeoL  Snr.,  p.  48,  pL  6,  flg. 

18.    WadL,1883.    0.  A.  White. 
Ttoxmation:  Oretaceoni. 
liOoation:  Ooalillle,  Utah. 

oopel  n.  8.  White.    (1877.) 

SolL  U.  8.  Geol.  and  Geogr.  Snr.  Terr.,  toI.  8, 
No.  4,  p.  602.    Waih.,  1877.    0.  A.  White. 

Tonnatton:  Gretaeeone. 

Xoeation:  South  eide  of  the  Miaeoarl  rlyer,  near 
Cow  island,  Mont 

copei  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  B.  Geol.  and  Geogr.  Sur. 

Terr.,  pt  1,  p.  86,  pi.  84,  flgi.  4a,  b,    Weeh., 

1883.    G.  A.  White. 
VormatSon:  Gretaceona. 
Xoeation:  Near  Gow  ieland.  Upper  Mlawnrl  ilyer, 

Mont. 

copei  White.    (1883.) 

Third  Ann.  Bep.  U.  8.  Geol.  Bar.,  p.  44,  pL  85, 

flga,  1, 2.    Wadi.,  1883.    0.  A.  White. 
Yormation:  Cretaceou. 
Location:  Upper  Mlawori  rirer  region. 


Phyea — Continued. 

copei  (White)  Whiteaves.    (1885.) 

Geol.  and  Nat.  Hiat  Bar.  Can.,  Gont  Gan.  Pala- 
ont,  ToL  1,  pt  2,  p.  14,  pi.  2,  figs.  4, 4a.  Mont- 
reel,  188A.    J.  F.  Whiteayea. 

Formation:  Gretaeeone. 

Location:  Bow  riyer,  eight  milee  weatof  Blackfoot 
croiBing;  Gooeebeny  canyon,  St  Mary  river, 
and  St  Mary  riyer,  three  milea  north  ot  the 
forty-ninth  pazallel;  Pincher  creek,  croialngof 
Mill  creek  and  Fort  McLeod  trail;  High  riyer, 
one  mile  below  the  forka;  month  of  Blind  Man 
riyer,  Canada. 

copei  (Whiter  Whiteayea.    (1885.) 

Geol.  and  Nat  Hiat  Bar.  Gan.,  Gont  Oan.  Fale- 

ont,  yoL  1,  pt  1,  p.  68.    Montreal,  1886.    J.  F. 

Whiteayee. 
Fonnation:  Cretaoeooa. 
Location:  South  Seakatchewan,  eight  milee  aboye 

the  mouth  of  the  Bed  1>—t  riyer;  near  Bull'a 

head,  Canada. 

oopei  (White)  Whiteavee.    (1885.) 

Geol.  and  Nat  Hiat.  Snr.  Gon.,  Gont  Oan.  Pala- 
ont,  yoL  1,  pt  1,  p.  71.  Montreal,  1886.  J.  F. 
Whiteayee. 

Formation:  Cretaeeona. 

Location:  Belly  riyer,  near  ita  junction  with  the 
Bow  riyer;  aouth  Seakatchewan,  aiz  milee  below 
the  mouth  of  the  Bow  riyer;  Sooth  Saskatche- 
wan, one  mile  below  the  mouth  cl  the  Bow 
riyer,  Canada. 

— —  copei  Tar.  canadensis  n.  vat.  Whit- 
eayee.   (1885.) 
Geol.  and  Nat  Hist  Snr.  Can.,  Gont  Can.  Pale< 

ont,  yol.  1,  pt  1,  pp.  14-16,  pL  2,  flga.  6,  fio^  ft. 

Montreal,  1886.    J.  F.  Whiteayee. 
Formation:  Cretaeeona. 
Location:  Pincher  creek,  croaaing  of  Mill  creek 

and  Fort  McLeod  trail;  Gooseberry  canyon,  St 

Mary  riyer;  aecond  or  north  branch  of  the  Milk 

riyer,  Ctoada. 

felix  n.  8.  White.    (1878.) 

Boll.  U.  S.  OeoL  and  Geogr.  Sur.  Terr.,  yoU  4, 

No.  3,  p.  714.    Waah.,  1878.    G.  A.  White. 
Fonnation:  Cretaeeona. 
Location:  Crow  creek,  Colo.,  ton  milee  above  ita 

confluence  with  the  Platte. 

fellx  White.    (1879.) 

Kloventh  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  171.    Waah.,  1879.    C.  A.  White. 
Formation:  Oretaceoua. 
Location:  Crow  creek  yalloy,  Colo. 

feliz  White.    ( 1888. ) 

Twelfth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Bar. 

Terr.,  pt  1,  pp.  84,  86;  pi.  22,  fig.  la.    Waah., 

1883.    C.  A.  White. 
Formation:  CretaceouiL 
Location:  Valley  of  Crow  creek,  northern  Golou 

feliz  White.    (1883.) 

Third  Ann.  Bep.  U.  S.  Geol.  Sur.,  p.  44,  pL  26^ 
flg.  3.    Wasb.,  1883.    a  A.  White. 

Formation:  Cretaceous. 

Location:  Crow  creek  valley,  Colo.,  east  of  tha 
Bocky  mountaina. 
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Physa — Continued. 

—  kanabensia  n.  a.  White.    (1876.) 

Sep.  Qeol.  UinU  Mta.,  p.  119.    Waab.,  1878.    0. 

A.  White. 
FoimAtion:  Creteoeoiu. 
Location:  Upper  Kanab,  Utah. 

^— longizLBCula  n.  s.  M.  A  H.    (1856.) 
Proc.  Acad.  Nat  Sci.,  Pbila.,  vol.  8.  for  1868,  p. 

119.    Pbila.,  1857.    Meek  A  Hayden. 
Formation:  Tertiary  [Gretaceons]. 
Location:  Tbree  miles  abore  Tort  Union. 

—  nebraacenaia  n.  s.  M.  &,  H.    (1856.) 

Proc  Acad.  Nat.  8ci.,  Pbila.,  toI.  8,  for  1868,  pp. 

119,120.    Pbila.,  1867.    Meek  A  Hayden. 
Formation:  Tertiary  [Cretaoeons]. 
Location:  Tbree  milee  below  Fort  Union. 

^—  rhomboidea  n.  s.  M.  &.  H.    (1866.) 

Proc.  AcmL  Nat  Sei.,  Pbila.,  toL  8,  for  1868^  p. 

119.  Pbila.,  1867.    Meek  ft  Hayden. 
Fonnation:  Tertiaiy  [Oretaceoui]. 
Location:  Tbree  miles  abore  Fort  Union. 

-^^  aabelongata  n.  a.  M.  A  H.    (1866.) 

Proo.  Acad.  Nat  Sci.,  Pbila.,  toI.  8,  for  1868,  p. 

120.  PbUa.,  1867.    Meek  ft  Hayden. 
Formation:  Tertiary  [Gretaceonsj. 
Location;  Bad  lands  of  tbe  Judith. 

f  White.    (1879.) 
Xleyentb  Ann.  Bep.  U.  S.  Oeol.  and  Geogr.  Bur. 

Terr.,  p.  237.    Wash.,  1879.    <X  A.  Whlt«b 
Formation:  Cretaceons. 
Location:  CoalTille,  Utah. 

f  White.    (1879.) 

eleventh  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Snr. 

Terr.,  pp.  307,  308,  pi.  7,  fig.  13a.    Wash.,  1879. 

0.  A.  White. 
Formation:  Cretaceoos. 
Location:  Just  northeastward  ftom   OoalTllIe, 

Utah. 

t  White.    (1883.) 

Third  Ann.  Rep.  U.  8.  Geol.  Snr.,  p.  88,  pi.  4,  fig. 

ft.    Wash.,  1883.    G.  A.  White. 
Formation:  Cretaceous. 
Location:  GoalTille,  Utah. 

f  White.    (1883.) 

Third  Ann.  Bep.  U.  S.  Geol.  Sur.,  p.  48,  pi.  8,  flg. 

17.    Wash.,  1883.    0.  A.  White. 
Formation:  Cretaceous. 
Locatton:  Southwestern  Wyoming. 

f  White.    (1883.) 
Twelfth  Ann.  Bep.  U.  &  GeoU  and  Geogr.  Snr. 
Terr.,  Part  1,  p.  86,  pi.  30,  fig.  llo.    Wash., 

1883.  0.  A.  White. 
Formation:  Cretaceous. 

Pieatoobllua  n.  anbgen.  Meek.    (1864.) 

Che^  List  Inyert.,  Foe.  N.  Am.  Cret  and  Jnr., 
Smithflon.  Misc.  Coll.,  toL  7,  Na  177,  p.  17. 
Wash.,  188L    F.  B,  Meek. 

Pinna  [Linn]  Morton.    (1834.) 

Synop.  Org.  Bem.  Oret  Or.  U.  &,  pb  88»    Phihk, 

1884.  8.  G.  Morton. 


Pinna — Continued. 

aleutioa  n.  b.  Eichwald.    (U 

Geogr.  Paleont  Bemerk.  Halk.  Maag.  al 
Inseln,  pp.  183, 184,  Taf.  16,  flga.  11, 
Petersburg,  1871.    B.  Eichwald. 

Formation:  Cretaceous. 

Location:  Alaska. 

brewexii  n.  a.  Gabb.    (1864.; 

Geol.  Sur.  OaL  Paleont,  toL  1,  p.  188,  p 
176,176a.    PbiU.,  1884.    W.  M.  Gabl 

Formation:  Cretaceous. 

Location:  Curry's,  south  of  Mount 
Martines;  and  Siskiyou  mountains,  Oi 

brewexii  Gabb.    (1869.) 

Geol.  Sur.  Cal.  Paleont,  toU  S,  p.  196,  ] 

83.    Phila.,  1888.    W.  M.  Gabb. 
Formation:  Cretaceous. 

— «-  calamitoidea  n.  8.  Shnmard. 

Trans.  Acad.  Sci.,  St  Louis,  toL  1,  ISfr 
124.    St  Louis,  1868-1880.    a  F.  Shi 
Formation:  Cretaceous. 
Location:  Nanaimo  river,  TancouTer  is 

calamitoidea  (Sham.)  Wb 

(1879.) 

Geol.  Sur.  Can.,  Mes.  Foes.,  toL  1,  pt  S 
188,  pi.  90,  figs.  1,  la,  b.  Montreal,  1 
WhiteaTes. 

Formation:  CretaoeonsL 

Location:  Sucia  islands. 

kingiii  n.  a.  Meek.    (1877.) 

Bep.  Geol.  Ezpl.  Fortieth  Parallel,  to 
pp.  131,  132,  pi.  12,  iigs.  9,  9a.  Wi 
F.  B.  Meek. 

Formation:  Jnrassia 

Location:  Wel)er  canyon,  Wasatch  ran| 

lakeai  n.  s.  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  S.  GeoL  and  0< 
Terr.,  p.  181.    Wash.,  1878.    a  A.  W 
FormatioD:  Cretaceous. 
Location:  Fossi]  ridge,  CoL 

lakeai  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  8.  GeoL  and  Qt 
Terr.,  pt  1,  pp.  17,  18,  pL  11,  fig 
Wash.,  1883.    C.  A.  Whiter 

Formation:  Cretaceous. 

Location:  Foesil  ridge,  about  siztoeii  n 
ward  from  Greeley,  and  abont  six  al 
ward  from  Fort  Collins^  Colo. 

lakeaii  (White)  Whiteaves. 

Geol.  and  Nat  Hist  Sur.  Ohu,  Coot,  i 

ont,  ToL  1,  pt  1,  p.  84.    Montrsal, 

F.  WhiteaTCs. 
Formation:  Cretaceous. 
Location:  South  branch  of  flie  south  fo 

Old  Man  rlYor,  Canada. 

laqaata  n.  s.  Conrad.    (1858, 

Jour.  Acad.  Nat  Sd.,  Pbila.,  toL  8,  8d  i 
1868,  p.  328.    Pbila.,  1866-186g.     T.i 

Formation:  Cretaceous. 

Locatton:  Owl  creek,  three  milM  noi 
town  of  Biplay,  Mian 
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Pinna — ^Continaed. 

laqneata  (Con. )  Whitfield.    ( 1885. ) 

Mon.  U.  8.  Oeol.  Sur.,  toL  9,  pp.  81,  82,  pL  16, 

figs.  1,  8.    Waah.,  1886.    B.  P.  Whitfield. 
Fomuition:  OreUMOOS. 
Locatioiii:  Burlington  and  Haddonfleld,  K.  J. 

?  lingnla  n.  8.  Newberry.    (1861.) 

Bepb  Colo.  Biyar  of  the  Weet,  pt  S,  pp.  119, 12a 

Waeh.,  186L    J.  8.  Newbeny. 
Formation:  Gretaoeoiia. 
Location:  At  Orajbe,  one  of  the  Moqnl  ▼lUagea. 

petilna  n.  s.  White.    (1874.) 

Prelim.  Bep.  Oeogr.  and  GeoL  Ezpl.  and  Snr. 
west  of  one-hundredth  meridian,  G.  M.  Wheel- 
er, pp.  24,  25.    Waeh.,  1874.    C.  A.  White. 

formation:  Cretaoeoiu. 

Location:  Xaat  of  Mount  Tajlor,  one  mile  aonth 
of  Pinnate,  N.  Hex. 

petrlna  White.    (1875.) 

Bep.  Oeogr.  and  Gool.  Sxpl.  and  Sur.  weit  of  one- 
hundredth  meridian,  toL  4,  pt.  1,  pp.  182,  183, 
pL  13,  fige.  7a,  6.    Waah. ,  1876.    0.  A.  White. 

Formation:  Cretaceoua. 

Location:  Ea«t  of  Mount  Tajlor,  one  mile  aonth 
of  Pi^Juate,  N.  Mex. 

roetriformifl  n.  a.  Morton.    (1841.) 

Proe.  Acad.  Nat.  Sci.,  Phila.,  roL  1, 1841-1843, 

p.  132.    Phila.,  1843.    8.0.  Morton. 
Fonaation:  Gretaoeooa. 
Location:  Timber  creek,  Olonoeiter  county,  N.  J. 

roatrilbrmiB  Morton.    (1842.) 

Jour.  Acad.  Nat.  Sci.,  Phil*.,  toI.  8,  latter.,  1839- 
1842,  p.  214,  pi.  10,  fig.  A.  PhilA.,  1839-1842. 
8. 0.  Morton. 

Fonnation:  Cretaceous. 

Location:  Timber  creek, Glonceeter  county,  N.J. 

rostrlformis    (Morton)    Whitfield. 
C1885.) 

Mon.  U.  8.  Oeol.  6nr.,  toL  9,  p.  198,  pi.  16^  flga. 

8,4.    Wadi.,  1886.    B.  P.  Whitfield. 
Fonnation:  Cretaceoua. 
Location:  Timber  creek,  N.  J. 

BtevenBonl  n.  s.  White.  (1880.) 

Proe.  U.  &  Nat  Mua.,  toU  S,  pp.  47,48.  Waah., 
1880.  Smithion.  Miac  OolL,  vol.  22.  Waah., 
1882.    C.  A.  White. 

Formaliim:  Cietaceoui. 

LooatloB:  One  and  one-half  mllee  ioathweatward 
ftom  Fort  Wlngate,  N.  Mex. 

rabcancellata  n.  s.  Whiteaves. 
C1878.) 

Oanadian  Naluraliat,  toL  8,  n«  aer..  No.  7,  p.  408. 

Montreal,  1878.    J.  F.  Whitenrea. 
Fonnation:  Juraaiic. 
Location:  Falls  of  the  Iltaqroneo  river. 

■abcanoellata  WhiteaveB.    (1878.) 

4eoL  8or.  Can.,  Bep.  Prug.  for  1876, 1877,  p.  US. 

Montreal,  1878.    J.  F.  Whiteavaa. 
Fonnation:  Jurassic. 
Location:  Falls  of  the  Iltaqronoo  riTsr,  Britiah 

Colnmhia. 


Pinna — Continued. 

sp.  nndet.  Morton.    (1830.) 

Am.  Jour.  8ci.,  let  aer.,  Tol.  17,  p.  288.    New 

HaYen,  1830.    8.  O.  Morton. 
Formation:  Cretaceoua. 
Location:  United  8tateL 

Bp.  undet.  Morton.    (1834.) 

8ynop.  Org.  Bern.  Cret.  Or.  U.  8.,  p.  68.    Phila., 

1834    a  O.  Morton. 
Formation:  Cretaceous. 
Location:  New  Jersey  and  Alabama 

sp.  undet.  Boemer.    (1849.) 

Texas,  p.  402.    Bonn,  1849.    F.  Boemer. 
Formation:  Cretaceous. 
Location:  Fredericksburg,  Tex. 

sp.  undet.  Boemer.    (1852.) 

Krelde  yon  Tex.,  p.  66.    Bonn,  1862.    F.  Bo^ 

mer. 
Fonnation:  Cretaceoua. 
Location:  Barine  three  milea  from  New  Braun- 

fela,  on  road  to  8eguin,  Tex. 

sp.  undet.  Boemer.    (1852.) 

Kreide  Ton  Tex.,  p.  66.    Bonn,  1852.    F.  Boo> 

mer. 
Formation:  Cretaceoua 
Location:  Fredericksburg,  Tex. 

sp.  undet.  Gabb.    (1869.) 

Oeol.  8ur.  Gal.  Paleont,  toL  2,  p.  268.    Phila., 

1869.    W.  M.  Oabb. 
Formation:  Cretaceoua. 
Location:  Bierra  de  la  Conchas,  near  Arivechi, 

Sonora,  Mex. 

sp.  undet.  Gabb.    (1869.) 

Am.  Jour.  Conch.,  toI.  6,  Phila.,  1869, 1870,  p.  14. 

Phila.,  1870.    W.  M.  Oabb. 
Formation:  Jurassic. 
Location:  Mormon  station,  Plumas  county,  Cal. 

f  White.    (1879.) 

XleYenth  Ann.  Bep.  U.  8.  OeoL  and  Oeogr.  Bur. 

Terr.,  p.  234.    Wash.,  1879.    a  A.  Whita. 
Formation:  Cretaceous. 
Location:  CoaWille,  Utah. 

sp.  undet.  Hill.    (1889.) 

Oeol.  Bur.  Tex.,  Bull.  No.  4,  p.  10.    AqsUb,  1888L 

B.  T.  Hill. 
Formation:  CMaoeoos. 
Location :  Fort  Worth,  Tax. 

sp.  undet.  Hill.    (1889.) 

Oeol.  Bur.  Tex.,  Bull.  No.  4,  p.  10.    Austin,  1888. 

B.  T.  Hill. 
Formation:  Cretaceoua. 
Location:  Austin,  Tex. 

Plrenella  (subgen.  Gray)  Meek.    (1876.) 

Bep.  U.  &  OeoL  Sur.  Terr.,  roL  9,  p.  668.    Wash, 
1876.    F.  B.  Meek. 

Plaldinm  (Pfeiffer)  White.    (1876.) 

Bep.  Oeol.  Uinta  Mts.,  p.  188.    Wash.,  1876.    a 
A.Whiia. 
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Flfldinm — Continued. 

saginatum  n.  s.  White.    (1876.) 

Bep.  Gtool.  Unita  Mtt.,  p.  128.    WMh..  1876.    a 

A.  White. 
Formation:  Tertiary  [Cretaceoof]. 
Location:  Almy  coal  minei,  near  BYancton,  Wjo. 

saglnatum  White.    (1879.) 

SleTenth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Bar. 

Terr.,  p.  848.    Waiih.,  1879.     0.  A.  Whita. 
Formation:  Oretaceone. 
Location;  Bear  riyer  Talley,  Wyoming,  Xranfton 

coalmines. 

saglnatum  White.    ( 1883. ) 

Third  Ann,  Bep.  U.  8.  GeoL  Bar.,  p.  M,  pL  90^ 

flga.14,16.    WMh.,  1883.    0.  A.  White. 
Formation:  Cretaceona. 
Location:  Near  Xranfton,  Wyo. 

Pitar  (snbgen.  Roem.)  Meek.    (1876.) 

Bep.  U.  8.  Oeol.  8ar.  Terr.,  toI.  9,  p.  179.  Waih., 
1873.    F.  a  Meek. 

Plaoentloeraa  Meek.    ( 1876. ) 

Bep.  U.  8.  Geol.  Snr.  Terr.,  rol.  9,  pp.  488^104. 
Wash.,  1876.    F.  B.  Meek. 

Meek  typical.    (1876. ) 

Bep.  U.  8.  Geol.  Snr.  Terr.,  toI.  9,  p.  468.  Waih., 
1876.    F.  B.  Meek. 

glabrum  n.  8.  Whiteavee.    (1888.) 

Qeol.  and  Nat  Hilt  8ar.  Can.,  Oont.  Oan.  Pale< 
ont.  Tol.  1,  pt  2,  PPL  178-174,  pL  84,  ilgi.  1,  la, 
b.    Montreal,  1889.    J.  F.  Whiteayee. 

Formation:  Oretaoeoui. 

Location:  Peace  rirer,  a  few  miles  helow  Fort 
Termilion,  Northwest  Territory. 

lenticnlare  (Owen)  White.    (1879.) 

Eleyenth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  8nr. 
Terr.,  p.  186.    Wash.,  1879.    C.  A.  White. 

Formation:  Cretaceous. 

Location:  Fossil  ridge,  at  the  mouth  of  the  Saint 
Trains,  and  In  the  Talleys  of  the  Oache  k  la 
Poadre,  and  Little  Thompson  creek,  Oslo. 

— ^ocoidentale  n.  s.  Whiteaves.  (1887.) 

GeoL  and  Nat.  Hist  Sur.  Can.,  toL  2,  n.  ser., 
1886.  App.  I,  p.  113  a  Montreal,  1887.  J.  F. 
Whitsayes. 

Formation:  Oretaceons. 

Location:  K-nk  rirer.  coast  ot  British  Oolnmhia. 

ocddentale  Whiteaves.    (1889.) 

Geol.  and  Nat  Hist.  Snr.  Can.,  Gont  Can.  Fala- 
ont..  ToL  1,  pt  2,  ppw  166,  166,  pL  81,  fig.  L 
Montreal,  1889.    J.  F.  WhiteaTes. 

Formation:  Cretaceous. 

Location:  K-uk  riyer,  oosst  of  British  Columbia. 

'—  perezianiim  Whiteaves.    ( 1889. ) 

Geol.  and  Nat  Hist.  Sur.  Can.,  Cont  Can.  Pale- 
ont,  yoL  1>  pt.  8,  pp.  166, 168.  Montreal,  1889. 
J.  F.  Whiteares. 

Formation:  Cretaceous. 

Location:  Liard  riyer,  below  Old  Fort  Halkett, 
latitude  59°  26^  N.,  longitude  124°  48'  W.,  Can- 


Flacenticeraa— Continued. 
— —  (pereaianmn  ?  var.)  liari 
Tar.  WhiteaTee.    (1889.) 
Geol.  and  Nat  Hist  Sur.  Can.,  Cont 
ont.,  yoL  1,  pt  2,  p.  168,  pL  90,  figs, 
real,  1889.    J.  F.  Whitaayes. 
Formation:  Cretaceous. 
Location:  Liard  rlyer,  near  Old  Fo 


—  placenta  (DeKay  sp.)  Meel 

Bep.  U.  8.  Geol.  Sur.  Terr.,  yoL  9,  i 

pL  24,  figs.  8a,  5,  ilg.  €8,  p.  4661    ^ 

F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Gheyanne  rlyer.  Dak.,  B* 

small  tributaiy  of  Chsyenne  riyer; 

riyer,  Minn. 

-«-  placenta  Tar.  White.    (181 

Bleyenth  Ann.  Bep.  U.  8.  Gaol,  and  < 
Terr.,  p.  197.    Wash.,  1879.    0.  A. 
Formation:  Cretaceous. 
Location:  Bear  creek,  near  Morrison, 

—  placenta  (DeKay   sp.)  W 
(1886.) 

GeoL  and  Nat  Hist  Snr.  Can.,  Cont 
ont,  yoL  1,  pt  1,  pp.  63,  54.  Mon 
J.  F.  Whiteayes. 

Formation:  Cretaceous. 

Location:  South  Branch  of  the  Sssl 
White  Mud  riyer  (or  Frenchman's  ci 
forty-ninth  Parallel;  Blood  Indian  < 
itude  111°  west;  St  Mary  riyer,  neai 
Belly  riyer,  west  of  St.  Mary  rlye 
riyer,  west  of  MacLeod,  Benton  trail 
of  Milk  rirer;  South  Saskatchewa 
Swift  Current  creek.  Bed  Deer  riyer,  i 
ing  of  Lord  Lome  trail,  Canada. 

—  placenta    (DeKay    sp.) 

(-1887.) 
Proc.  Colo.  Set.  Soc,  yol.  8,  pt  8,  for  ] 

[Denyer,  1888.]    T.  W.  Stanton. 
FormatioD:  Cretaceous. 
Location:  About  fiye  miles  north  of  1 

Boulder,  Colo. 

—  placenta  (DeKay  sp.)  Wl 

(1889.) 

GeoL  and  Nat  Hist  Sur.  Oan.,  Cont 
ont,  yoL  1,  pt  8,  p.  183.    Montreal, 

.     Whiteayes. 

FormRtion:  Cretaceous. 

Location:  Battle  riyer,  township  40, 
west  of  the  fourth  principal  meridiai 
creek,  township  80,  range  8,  west  u 
meridian,  Northwest  Territory. 

—  placenta  Tar.  Intercalare  { 
Meek.    (1876.) 

Bep  TJ.  8.  Geol.  Bur.  Terr.,  yoL  9,  pp. 

23,  figs,  la-^  fig.  66,  p.  47L    Wash. 

B.  Meek. 
Formation:  Cretaceous. 
Location:  Cheyenne  riyer, at  the  moT 

creek,  Dak.,  Tarxant  county,  TesL 
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Placentloeraa — Continned. 
— -  placenta  var.  Intercalare  (Meek) 
Whiteayes.    (1886.) 

GmL  and  Nat  Hist.  Sor.  Oan.,  Oont.  Ota.  Pal«- 
oot.,  rot  1,  pt  1,  p.  54.  Montreal,  188ft.  J.  F. 
Whitoarec. 

Formation:  Oretaceooi. 

Location:  St.  Maiy  rlTer;  Barry  crMk,  township 
26,  range  li,  west  cl  the  fourth  principal  merid- 
ian, Canada. 


—  ?  vancoaverense  Meek.    ( 1876. ) 

Bull.  U.  S.  OeoL  and  Geogr.  Bur.  Terr.,  toI.  8, 
No.  4,  pp.  S70,  371,  pL  6,flgi.  1,  Iohi.    WMh., 

larre.  f.  b.  Meek. 

Formation:  Gretaceoui. 

Location:  Komooka,  Yancouyer  Island. 


— (Sphenodiacua)  lenticiilare(Owezi) 
3ieek.    (1876.) 

Hep.  U.  B.  OeoL  Sur.  Terr.,  yoI.  9,  pp.  473, 478|  pi. 

84,  flgi.  !»-<;,  fig.  66,  p.  478.    Waah.,  1878.    F. 

B.  Meek. 
Fotmation:  Oretaoeoua 
Location :  Moreau  riyer. 

*Xaoento  [i]  cem  [a3  s.  n.  g.  Meek. 

<1870.) 

Froc  Am.  Philot.  Soc.,  yoL  11, 1860-1870,  p.  420. 
Phlla.,  1871.    F.  B.  Meek. 

"Xaonna  (Lam.)  Morton.    (1884.) 

flijnop.  Org.  Bem.  Cret.  Or.  U.  &,  p.  68.  Fhfla., 
1834.    8. O.Morton. 

■oabra  n.  s.  Morton.    (1884.) 

flSpiop.  Org.  Bern.  Orel  Or.  U.  S.,  p.  68.    Fhlla., 

1834.    8.0.  Morton. 
Formation:  Oretaceoui. 

^Xaicimaxioniia  ( Brod. ;  Conrad.     (1860. ) 

Joor.  Acad.  Nat.  Sci.,  Phila.,  yol.  4, 2d  aer.,  1868- 
1860,  p.  200.    lUIa.,  1868-1  60.    T.A.Ck>nrad. 

llneata  n.  s.  Conrad.    ( 1860. ) 

Jonr.  Acad.  Nat.  Bel.,  Fhlla.,  yoU  4,  2d  wr.,  186^- 
1860,  p.  291,  pL  46,  fig.  20.  Phlla.,  1868-186a  T. 
A.  Conzad. 

Formation:  Cretaceoui. 

Location:  Tennenee. 


■affordi  n.  8.  Conrad.    (1860. ) 

Jour.  Acad.  Nat  8d.,  Phlla.,  vol.  4, 2d  ler.,  186ft- 
1860,  pp.  290, 291,pl.  46,  fig.  21.  Phlla.,1868-1860. 
T.  A.  OonnuL 

Fonnatlon:  Gretaceoua. 

Location:  Tenneaaee. 

^^acnnopaia  (Morria  &.  Lyoett)  White. 
<1879.) 
Ilerenth  Ann.  Bep.  U.  8.  Oeol.  and  Oeogr.  Bar. 
Terr.,  p.  278.    Wash.,  1879.    0.  A.  White. 

^"■^^hilHardenaUn.s.White.  (1879.) 
Bleyenth  Ann.  Bep.  U.  B.  Oeol.  and  Oeogr.  Bur. 

Terr.,  p.  249.    Waah.,  1879.    0.  A.  White. 
Fonaation:  Gretaceoua. 
Laeation:  HllUaid  atation,  Wj«. 


PlaoTinopBia^Continaed. 

hiUlardeiisia  White.    ( 1879. ) 

Bleyenth  Ann.  Bep.  U.  B.  Oeol.  and  Oeogr.  Bur. 

Terr.,  pp.  278, 279,  pL  7,llg.  14.    Waah.,  1879. 

0.  A.  White. 
Formation:  Gretaceoua. 
Location:  Near  Hilliard  atation,  Wyo. 

PlaB[laroa  n.  snbgen.  Conrad.    (1875. ) 
Bep.  Oeol.  Bur.  N.  G.,  yoL  1.    Baleigh,  1876.    W. 
G.  Kerr.    App.  A,  p.  4.    T.  A.  Gonrad. 

Plagioptychaa  (?)  cordatna  n.  s.  Boe- 
mer.    (1888.) 

Paleont.  Abhandl.  Ylerter  Band,  Heft  4,  pp.  13, 14, 
Taf.  II,  [xxxuj,  flga.  2(»-2a.  Berlin,  1888.  F. 
Boemer. 

Formation:  Greiaceona. 

Location:  Two  mllea  aboye  the  month  of  Bartona 
creek,  near  Aua!In,  Tex. 

Flagiostoma  [So werby ]  Morton.    (1834. ) 

Bynop.  Org.  Bem.  Gret  Or.  U.  S.,  p.  69.  Phlla., 
1834.    B.  O.  Morton. 

annnlatua  n.  8.  Trask.    (1856.) 

Proc  Gal.  Acad.  Nat  BcL,  yol.  l.lat  ed.,  p.86,pL 
3,  fig.  2.  San  Franciaoo,  1864-1867.  J.  Bl 
Traak. 

Formation:  Gretaceoua. 

Location:  San  Pedro,  Oal. 

dumosnm  n.  a.  Morton.    (1834.) 

Synop.  Org.  Bem.  Gret.  Or.  U.  8.,  pp.  69,  60,  pL 
16,  flg.  8,  p.  60.     Phlla.,  1834.     8. 0.  Morton. 

Formation :  Gretaceoua  [Tertiary]. 

Location:  BlufT  at  St.  Stephena,  on  the  Tom- 
beckbe  river  [Alabama]. 

gregalia  n.  a.  Morton.    (1883.) 

Am.  Jour.  Sci.,  lat  aer.,  yoL  23,  pp.  292,  293,  pi. 6^ 

flg.  6.    New  Hayen,  1833.    B.  O.  Morton. 
Formati(m:  [Gretaceoua]. 
Location :  New  Jeraey. 

gregale  Morton.    (1834.) 

Synop.  Org.  Bem.  Gret.  Or.  U.  8.,  pp.  60,  61,  pU 

6,  flg.  6.    Phila.,  1834.    8.  O.  Morton. 
Formation :  Gretaceoua. 
Location :  Burlington  county,  N.  J. 

pedroana  n.  a.  Traak.    (1856.) 

Proc  Oal.  Acad.  Nat.  Sd.,  yol.l,  lat  ed^  p.86,pL 
8,  flg.  1.  San  Franclaeo,  1864-1857.  J.  B. 
Traak. 

Formation:  Gretaceoua. 

Location :  San  Pedro,  CUL 

pelagica  n.  a.  Morton.    (1833.) 

Am.  Jour.  ScL,  lat  aer.,  yol.  23,  p.  293,  pi.  6,  flg. 

2.    New  Hayen,  1838.    8.  O.  Morton. 
Formation :  Gretaceoua. 
Location :  New  Jersey. 

pelagicam  Morton.    (1834.) 

Bynop.  Org.  Bem.  Gret.  Or.  U.  8.,  p.  61,  pL  6,  flg. 

2.     Phila.,  1834.    S.  O.  Morton. 
Fonnatlon :  Gretaceoua. 
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Plagioatoma — Continued. 

——'  tnmcata  n.  8.  Trask.    (1856.) 

Proc.  Gal.  Acad.  Nat.  8ci.,  toI.  1,  Ist  ed.,p.86,pL 
3,  fig.  3.  San  franeiflco,  1854-1857.  J.  B. 
Trask. 

Formation:  Gretaoeooi. 

Location :  San  Pedro,  OaL 

8p.  undet.  Morton.    (1830.) 

Am.  ^onr.  Sci.,  lit  wr.,  toL  18,  p.  245.    New 

Haven,  1830.    S.  O.  Morton. 
Tormation :  Cretaceooa. 

Planorbella   (snbgen.   Hald.)  Meek. 

(1876.) 
Bep.  U.  S.  Geol.  Bar.  Terr., vol. 9, p. 686.   Wash., 
1878.    F.  B.  Meek. 

Planorbia  (Mttller)  M.  &  H.    (1865.) 

Paleont.  Up.  Miseoari,  Smitheon.  Gont.  Knowl., 
Tol.  14,  No.  172,  pp.  lOe,  107.  Wash.,  1866. 
Meek  &  Hajrden. 

(Mttller  typical)  Meek.    (1876.) 

Bep.  U.  8.  Oeol.  Bur.  Terr.,ToL  9,  p.  536.  Wash., 
1876.    F.  B.  Meek. 

-i— ^  amplezua  n.  s.  M.  &,  H.    (1857.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1857,  pp.  135, 

136.    Phila.,  1858.    Moek  A  Hajden. 
Formation:  GretaceotiB. 
Location :  Mouth  of  Judith  rirer.  Nebr. 

convolutas  n.  s.  M.  &.  H.    (1856.) 

Proc  Acad.  Nat.  Sci.,  Phila.,  toI.  8,  for  1856,  p.  120. 

Phila.,  1857.    Meek  A  Hayden. 
Formation:  Tertiary  [Cretaceooa]. 
Location:  Little  Horn  river. 

convolutas  (M.  d&  H. )  Meek.    (1876. ) 

Bep.  U.  S.  Geol.  Sor.  Terr.,  toI.  9,  pp.  536,  537, 
pL  42,  figs.  12a,  b.    Wash.,  1876.     F.  B.  Meek* 
Formation:  Cretaceous. 
Location :  Little  Horn  and  Powder  riTen,  Mont. 

oonvolutus(M.&H.)  White.  (1883.) 

Twelfth  Ann.  Rep.  U.  S.  Oeol.  and  Geogr.  Snr. 
Terr.,  pt.  1,  p.  83.     Wa«h.,  1883.    C.  A.  White. 
Formation :  Cretaceous. 
Location  :  Upper  Missouri  rirer  region. 

convolutua  (M.  <&H.) White.  (1883.) 

Third  Ann.  Bep.  U.  S.  Geol.  Sur.,  p.  41,  pL27,fig. 

16.    Wash.,  1883.    G.  A.  White. 
Formation :  Cretaceous. 
Location :  Upper  Missouri  rlTer  region. 

convolutua  var.  Meek.    (1876.) 

Bep.  n.  8.  Geol.  Snr.  Terr..  toI.  9,  p.  638,  pU  49^ 

figs.  Uo-e.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location  :  Little  Horn  and  Powder  riyera,  Mont. 

fragilla  n.  s.  M.  <&  H.    (1857.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1857,  p.  186. 

Phila.,  1858.    MeekAHayden. 
Formation:  Cretaceous. 
Location :  Fort  Berthold,  on  the  MiMOorl  rlrar, 

Nebr. 


Planorbia — Continued. 

-  paudvolvla  n.  s.  Whiteav 

Geol.  and  Nat.  Hist.  Snr.  Can.,  Coi 
out.,  ToL  1,  pt.  1,  p.  71,  pi.  10,  fig. 
1886.    J.F.Whitearee. 

Formation:  Cretaceous. 

Location :  Belly  rirer,  near  its  Juni 
Bow  river;  South  Saakatchewan,  s 
the  mouth  of  Bow  rlYW,  Ganada. 

aubumtailicatua   n.  s.  \ 

(1856.) 

Proc  Acad.  Nat  Sd.,  Phila.,  rol. 
120.    Phila.,  1867.    Meek  A  Hay* 
Formation:  Tertiary  [Cretaoeoua]. 
Location:  Three  milea  below  Fort  I 

tenuivolvia  n.  b.  M.  A  H. 

Proc.  Acad.  Nat.  ScL,  Phila.,  for 

Phila.,  1868.    Meek  A  Hayden. 
Formation :  Oretaoeous. 
Location:  Month  of  Judith  river,  I 

vetemua  (M.  &.  H.)    (18< 

Paleont.  Up.  Missouri,  Smithson.  C 
Tol.  14,  No.  172,  p.  107,  pi.  4,  flga.  1 
1866.    Meek  A  Hayden. 

Formation:  Jurassic?  [Jurassic]. 

Location:  Southwest  base  of  the  Bli 

vetemua   (M.  &   H.)    '^ 

(1878.) 

Geol.  Snr.  Can.,  Bep.  Prog.,  for  187( 
Montreal,  1878.    J.  F.  WhitesToa 
Formation:  Jurassic. 
Location:  Iltasyauco  rirer,  British 

veternuB   (M.  &.  H.)    1 

(1878.) 
Canadian  Naturalist,  toL  8,  n.  ser., 
407.    Montreal,  1878.    J.  F.  Whi 
Formation:  Jurassic. 
Location:  lltasyouco  river. 

veternua  (M.  &  H.)  Whil 


Third  Ann.  Bep.  U.  S.  Geol.  Sur.,  p 

6.    Wash.,  1883.    a  A.  White. 
Formation:  Juraasio. 
Location:  Vicinity  of  the  Black  bil 

—  vetemua  (M.  &  H.  t)  Whi 

Bull.  U.  S.  Geol.  Snr.,  No.  29,  p.  21, 
21.    Wash.,  1886.    0.  A.  Whita. 
Formation:  Juraalc. 
Location:  Eight  miles  north  of  Ganj 

—  (Bathyomphalua)  ample 
H.)  Meek.    (1876.) 

Bep.  U.  S.  Geot  Snr.  Terr.,  vol.  9, 
figs.  16a,  5,  b,  (2,  «.    Wash.,  1876. 

Formation:  Cretaceous. 

Location:  Near  the  month  of  Juditl 
Missouri  in  Montana. 

— ^    CBathyomphaluaJ     an 
(M.  &.  H.)  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  an< 
Terr.,  pt.  1,  p.  83.    Waah.,  1883. 
Formation:  Cvetaceoua. 
Location:  Upper  Missouri  rlrer  r«c 
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'lanorbia — Continued. 

CBathyomphsUas)  amplexas  (M. 

A  H.)  White.    (1883.) 
Third  Ann.  B«p.  U.  8.  GeoL  Sor.,  p.  41,  pL  87, 

figs.  19,  ao.    WMh.,  1«8S.    a  A.  White. 
Formation:  Cretooeona. 
Location :  Jodith  riyer  beds, 

—-  (Bathyomphaluaj  kanabenaifl  n.  s. 
White.    (1876.) 

Bep.  Gool.  Uinta  If  ti.,  p.  119.    Waih.,  1878.    a 

A.  White. 
Formation:  Cretaceom. 
Location:  Upper  Kanab,  Utah. 

fBathyomphalua J  kanabensla 

^^hite.    (1883.) 

Thlid  Ann.  Bep.  U.  8.  Geol.  Bar.,  p.  41,  pL  87, 

flffi.21,8S.    Wash.,  1883.    a  A.  White. 
Formation:  Cretaceone. 
Location:  Southern  Utah. 

CG^yraiiliui)  militarla  n.  b.  White 

CIS*).) 

Proc.  U.  8.  Nat  Moa.,  toI.  8,  pp.  159, 10Q,  Weah., 
1880,  8mlthK>n.  Hlsc.  OolL,  toL  88.  Wadi., 
1882.    0.  A.  White. 

Formation:  Cretaceone. 

Xocatlon:  Head  of  Soldier'i  fork.  Utah. 

-  "  (BathyomphaluB)  planoconvexus 
<lf.  dbH.)Meek.    (1876.) 

Sep.  U.  S.  Qeol.  Snr.  Terr.,  toI.  9,  pp.  638,  639,  pL 
44,  flge.  9»-c    Waah.,  1876.    F.  B.  Meek. 

formation:  Crtitaceoua. 

Xocation:  Fort  Berthold,  Dak.,  on  the  MiaMmrt 
rirer, 

(BathyomphaluB)  planooonvexus 

C^ftf.  &^  H.)  White.    (1883.) 
Twelfth  Ann.  Bep.  U.  8.  Oeol.  and  Oeogr.  Bar. 
Terr.,  pt.  1,  p.  83.    Waah.,  1888.    a  A.  White, 
formation:  Cretaceone. 
liocation:  Upper  Miaaonri  river  region. 

^■^ —  (BathyomphaluB)  planoconvexus 
(^.<&H.)  White.    (1883.) 

Third  Ann.  Bep.  U.  8.  Oeol.  Snr.,  p.  41,  pL  87, 

flgB.17, 18.    Waah.,  1883.    a  A.  White. 
FomatioD:  Cretaceooa. 
Location:  Fort  Union  beda. 

^f  White.    (1879.) 

Bevanth  Ann.  Bep.  U.  8.  Oeol.  and  Geogr.  Bar. 

Terr.,  p.  843.    Waah.,  1879.    0.  A.  White, 
formation:  Cretaceooa. 
Location:  Near  Mellla  atatlon,  Wyo. 

Planorbulina   aximinenaiB  (d'Orb.  sp.) 
DiWBon.    (1874.) 

(%nmAim»  Katarallat,  rol.  7,  n.  aer.,  p.  866,  fig. 

1,  d,  p.  863.    Montreal,  1876.    O.  M.  Dawaon. 
lormatioB:  Cretaceone. 
location:  ^bont  twenty  milea  north  of  the  forty- 

Biath  parallel,  on  the  eecarpment  called  Pem- 

^*ii^  wMTTintii***.  ManitftlwL 


Planorbulina — Continued. 

faroata  Tar.  arlminenBlB  (d'Orb.) 

Daw8on.    (1875.) 

Brltlah  and  N.  Am.  Bound.  Com.,  Bep.  OeoL  and 
Bee.  49th  par.,  p.  79,  pL  17,  fig.  8e.  Montreal, 
1876.    G.  M.  Dawaon. 

Formation:  Gretaceona. 

Location:  Boyne  rlrer,  Manitoba,  Canada. 

Planularia  Morton.     (1842.) 

Jonr.  Acad.  Nat.  8ci.,  Phila.,  toI.  8,  lat  aer.,  1839- 
1848,  p.  214.    Phila.,  1839-1842.    8.  0.  Morton. 

cuneata  n.  b.  Morton.    (1842.) 

Jonr.  Acad.  Nat.  8ci.,  Phila.,  rol.  8, 1st  ler.,  1839- 
1848,  pp.  214,215,  pi.  11,  fig.  A.  Phila.,  1839- 
184^    8.  O.  Morton. 

Formation:  Cretaoeoua. 

Location:  New  Jersey. 

alongata  Ehrenberg.    (1854.) 

Mlkrogeologie,  Taf.  38,  fig.  10.     Leipiig,  1861 

C.  G.  Shrenberg. 
Formation:  Cretaceone. 
Location:  Mlaaiaaippi  region. 

Flanulina    globigerlna    Ehrenberg. 
(1854.) 

Mlkrogeologie,  Taf.  38,  fig.  86.     Leipsig,  1864. 

C.  O.  Ehrenberg. 
Formation :  Cretaceone. 
Location:  Miaaonri  region. 

—  miBBlBBlppica  Ehrenberg.    ( 1854. ) 

Mikrogeoloi^ie,  Taf.  38,  fig.  41.     Leipaig,  185^ 

C.  G.  Ehrenberg. 
Formation:  Cretaceone. 
Location:  Miaeiaslppi  region. 

nebulosa  Ehrenberg.    (1854.) 

Mlkrogeologie,  Taf.  38,  fig.  36.     Leipzig,  1864. 

C.  O.  Elirenberg. 
Formation:  Crotaceona. 
Location:  Mlariaaippi  region. 

oligoBticta  Ehrenberg.    (1854.) 

Mlkrogeologie,  Taf.  32,  fig.  43.     Leipzig,  1864. 

C.  G.  Ehrenberg. 
Formation:  Cretaceone. 
Location:  MiaaiaBlppi  region, 

—  Buboctonaria  Ehrenberg.     (1854.) 

Mlkrogeologie,  Taf.  38,  fig.  48.     Leipxig,  1864. 

C.  Q.  Ehrenberg. 
Formation:  Cretaceone. 
Location:  Miaaiaaippi  region. 

Platytrochua  Gabb.    (1860.) 

Jonr.  Acad.  Nat.  ScL,  Phila.,  toI.  4, 2d  aer.,  1868- 
1860,  p.  399.    Phila.,  1858-1860.    W.M.Gabb. 

BpecioBUB  (G.  &.  H.)  Gabb.    (I860), 

Jonr.  Acad.  Nat.  Scl.,  Phila.,  toI.  4^  2d  aer.,  1858- 
1860,  pp.  390,  400,  pi.  69,  flga.  16-17.  Phila., 
1868-18G0.    W.M.Gabb. 

Formation:  Cretaceone. 
Location:  Hardeman  conaty,  N.  J. 

PleurltoB  ?  amerlcanuB  Ehrenberg. 
(1854.) 

Mikrogeologi^  Taf.  38,  fig.  80.    Lelpaig,  1864. 

C.  G.  Xhrenberg. 
Formation:  Cretaceone. 
Location:  MiaaiaBippi  rogioa. 
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Pleurocera  ooaleBcena  n.  s.  Boemer. 
(1888.) 

Paleont  AbhandL  Tierter  Band.  Heft  4,  p^.  7, 8, 
Tafl  1  [xxxi],  fig.  8.    Berlin,  1888.    f .  Boemer. 

Fonnation :  Gretaceooi. 

Location:  Two  mllee  abore  the  month  of  Barton*! 
creek,  near  Anitln,  Tex. 

—  stxombifonnls  (Sohloth.)  Hill. 
(1888.) 

Ann.  Bep.  Oeol.  8nr.  Arkansas  for  1888,  toI.  2, 

pp.  129, 130,  pi.  2,  flge.  1-7,  7a,7b,  8-12, 12a;  pl. 

8,  flga.  6,  6a,  06,  60.    Little  Bock,  1888.    B.  T. 

Hill. 
Vormatlon:  Cretaceone. 
Location:  Oypeom  blnfi;  Little  MIhoqiI  rlTer, 

Pike  county.  Ark. 

^—  texana  n.  8.  Roemer.    (1888.) 

Paleont  Abhandl.  Tierter  Band.  Heft  4»  Pb  7, 
Taf.  1  [xxxi],  fig.  8.   Berlin,  1888.    7.Boem«r. 

Vonnation:  Cretaceous. 

Location:  Two  miles  abore  the  mouth  of  Barton*! 
creek,  near  Auetin,  Tex. 
Plenrolimneea  n.  subgen.  Meek.    (1876. ) 

Bep.  U.  8.  Geol.  8ur.  Terr.,  rol.  8,  p.  638.  Wash., 
1876.    T.  B.  Meek. 

Pleuromya  (Agas.)  Gabb.    (1869.) 

Geol.  8ur.  CaL  Paleont,  vol.  2,  p.  178.  Fhila., 
1868.    W.  M.  Gabb. 

(?)oarlottenaian.B.  Whit  eaves. 

(1876.) 

Geol.  8ur.  Can.,  MeM.  Foei.,  toU  1,  pt  1,  pp, 
67-69,  pl.  9,  fig.  8.  Montreal,  1878.  J.  7. 
WhiteaTee. 

Formation:  Cretaeeou!. 

Location:  Qneen  Charlotte  Island. 

oarlottensiB  Whiteayes.    (1889.) 

Geol.  and  Nat.  Hist  8nr.  Can.,  Cont  Can.  Pale< 
ont,  ToL  1,  pt  2,  p.  170.  Montreal,  1888.  J. 
7.  Whiteayei. 

Formation:  Cretaceous. 

Location:  Bocky  Mountains,  three  miles  north  of 
the  east  end  of  Devirs  lake.  Northwest  Terri- 
tory, 

— —  laevigata  n.  8.  Whiteavee.    (1887.) 

Geol.  and  Nat  Hist  8nr.  Can.,  toL  2,  n.  ler., 
1886,  app.  I,  p.  113  B.  Montreal,  1887.  J.  F. 
Whiteares. 

Formation:  Cretaoeoos. 

Location:  Nookneamlsh  rirar,  northwest  and  of 
Vancourer  island. 

laevigata  Whiteaves.    (1889.) 

Geol.  and  Nat  Hist  Sur.  Can.,  Cont  Can.  Pale- 
ont, Tol.  1,  pt  2,  p.  166.  Montreal,  1889.  J. 
F.  Whiteaves. 

Formation:  Cretaceous. 

Location:  Nookneamlsh  rirer,  northwest  end  of 
VancouTer  island. 

— —  newtonl  n.  8.  Whitfield.    (1877.) 

V.  8.  Geogr.  and  Geol.  Sur.  Bocky  Mt  Beglon ; 

Prelim.  Bep.  Paleont,  Black  Hills,  pp.  20,  21. 

Wash.,  1877.    R  P.  Whitfield. 
Formation :  Jurassic. 
Location:  Two  miles  south  of  Belle  Fourche, 

Black  hilK  Dak. 


Plenromya— Continued. 

newtonl  Whitfield.    ( 1880. ) 

Bep.  Geol.  Black  Hills  of  Dakota,  pp.  387, 868,  pL 
6,  figs.  19,  20.    Wa^.,  1880.    B.  P.  WhitflekL 

Formation:  Jurassic 

Location :  On  top  of  the  highest  hills  two  nUsa 
south  of  the  Belle  Fourche  rlyer,  near  Bssr 
Lodge  butte.  Black  hills. 

—  papyraoea  n.  s.  Gabb.    (1869.) 

Geol.  Sur.  Gal.  Paleont,  toI.  2,  pp.  178, 179,  pL 

29,  fig.  66.    Fhila.,  1868.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location :  Cottonwood  creek,  Oal. 

anboompresaa  (Meek)  Whiteavet. 

(1884.) 

Geol.  and  Nat  Hist  8ttr.  Can.,  Mea.  Fbsa.,  toI.  1, 
pt  3,  p.  222,  pL  29,  fig.  6.  Montreal,  1884.  J. 
F.  Whlteaves. 

Fonnation:  Cretaceous. 

Location :  8outh  side  of  Alllford  bay. 

Baboompreaaa  var.  oarlottenaii 

Whiteaves.    (1884.) 

Geol.  and  Nat  Hist  Sur.  Can.,  Meet  Foss.,  toI.  1, 
pt  8,  p.  223,  pl.  29,  figs.  7,  7a.  Montreal,  1881. 
J.  F.  WhitesYes. 

Fonnation:  Cretaceous. 

Location :  South  side  of  AlUford  bay ;  east  end  of 
Maud  island ;  Felsites  of  Slgutlat  lake  and  the 
Iltssyouco  river,  mainland  of  British  Columbia. 

(aubcompresaa  ?  var.)    laevigata 

n.  var.  Whiteaves.    (1884.) 

Geol.  and  Nat  Hist  Sur.  Can.,  Meet  Foss.,  vol.  1, 
pt  3,  pp.  224,  226,  pl.  80,  figs.  1.  la^  Mont- 
real, 1884.    J.  F.  WhiteaTsa. 

Fonnation:  Cretaceous. 

Location :  South  side  of  AlUford  b^ ;  east  end  of 
Maud  island. 

auboompreaaa  var.  laevigata  Whit- 
eaves.   (1884.) 
Geol.  and  Nat  Hist  Sur.  Can.,  Mes.  Foss.,  rol.  1, 
pt  3,  p.  249,  pl.  83,  fig.  3.    Montreal,  1884.    J, 
F.  WhiteaTee. 
Formation:  Cretaceous. 
Location :  South  side  of  Maud  Island. 

aubelliptica  (M.  &  H.)  Whiteaves, 

(1878.) 

Can.  Nat,  toI.  8,  n.  ser.  No.7,  p.  406.    Montnal, 

1878.    J.  F.  WhiteaTee. 
Fonnation:  Jurassic. 
Location :  Iltasyouco  rlTer. 

BubeUlptioa  (M.  &  H.)  Whiteaves. 

(1878.) 
Geol.  Sur.  Can.;  Bep.  Prog,  for  1876-1877, p. Mfc 

Montreal,  1878.    J.  F.  WhiteaTsa. 
Formation :  Jurassic. 
Location  :  Iltasyouco  rlTer,  British  Columbia. 

unionidea  (Roemer  ep.)  Whiteaves. 

(1878.) 
Can.  Nat.,  toI  8,  n.  ser.  No.  7,  p.  406.    Montna^ 

1878.    J.  F.  WhiteaTee.  « 

Formation :  Jurassic. 
Location :  Slgutlat  lake  and  Iltai^yoQoo  whm. 
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Ptoaromya — Continued. 

vslonides  (So«mer  sp.)  WhiteftTes. 

(1878.) 
GeoL  Bar.  Cka.,  Bsp.  Prof  .  for  1876-1877,  pp.  IH^ 
U«.    M<mte«iJ,187&    J.  F.  WhltMi 


Location:  HcatUt  lake  and  DtMuoveo  tint,  Bitt* 
Uh  Oolnmbla. 

Pleurotoma  (Lam.)  Shnmard.    (1861.) 

PAMx  Bort.8oe.Nftt.  Hiat.ToL  8, 1881-180^  p.  187. 
Booton,188S.    B.  F.  SbuDftid. 

minor  n.  a.  £.  A  8.    (1857.) 

TkBML  AomL  8d.,  St.  Lovta,  toL  1,  1868-1880^  pp. 
4Qi  4L    St.  Louii,  1868-1880L     Brut  *  Bhv- 


M  oTBftv  and  Onnd  itvwiL 

nmlllnnnnala  n.  a.  Gftbb.    (1800.) 

Proc  Aoiid.  Nftt  8cL,  Phlte.,  for  1800^  p.  88^ 

pLI,llg.8.    PhUft.,1861.    W.  ILGftMb 
foiBftkion:  OretftoeoQB. 
LocfttloD:  Mnlllcfthai,  N.  J. 

taxana  n.  s.  Shnmard.    (1861*) 

Praa  BiMt.  8oe.  Nat.  Hlat,  toI.  9, 1881-1881,  p.  187. 

Boiton,  1888.    B^  F.  fihamard. 
lonnation:  Oretaoaou. 
lioeatioB :  Near  Bad  riTor,  Lamar  eonnty,  Tax. 

Plinrotomaila  (Def.)  Shnmaid.   (1861.) 

Pnc.  Boat.  Soc.  Nat.  Hlat,  toL  8, 188l-18tt,  p.  188. 
Boiton,  188S.    B.  F.  Sbvniaid. 

austlnenala  n.  a.  Shnmard.    (1881.) 

Pioo.  Boat.  Soe.  Hat  Hist,  toL  8, 1861-18^  p.  188. 

Boaton,  1868.    B.  F.  Shaxnaid. 
fonnatioii:  Gretaoaoaa. 
I«eatlon:  Near  Anatin,  Tax. 

rhodanl  (d'Orb.)  Eiohwald.    (1871.) 

Otosr.  Palaont.  Bemerk.  Halb.  Mang.  alaatiaehan 
loaelii,  p.  116.    8t  Patanbnig^  18TL 
wald. 

Ibnnation: 


'— -  ikidegatenaia  n.  ••  WhiteaTes. 
(1876.) 

(hoL  Bar.  Qui.,  Mai.  Foa.,  toL  1,  pt  1,  pp.  Sl- 
88,  pL  8^  flflu  6^  8a.     Monlraal,  IflVO.    J.  V. 
WhttaaTVi. 
f  mnllon:  Orataoaooa. 
Lwatloo:  Qnaaa  Oharlotta  talaadik 

—  aUdegatansla  WhiteaTes.    (1884.) 

(hoLand  Nat.HJat.Siir.aaD.,  llM.]^ia.,ToLl, 

pLa,p.M8.   Montiaal,  1881    J.V.Whttaai 
fonnation:  Orttacaoaa. 
loMtkm:  Soath  aida  of  ICaod  ialaad. 

*—  sp.  nndet.  Boemer.    (1849.) 

Ttoaa,p.414.    Bona,  1888.    F. 


Looatton:  Waoo  eamp^  naar  Haw 

^^  sp.  nndet.  Boemer.    (1862.) 

InMaT0BTas.,pb8^    Bonn,  USIl    F. 

lonBatloD:  Oralaeaoaa. 

Location:    Boid  of  tka  Gwdalip^ 


PleHrotomaria— Continned. 
—  sp.  nndet.  Boomer.    (1868.) 
Xraida  too  T«z.,pw  88.    Bonn,  1888.    1 


Location:  Waco  camp,  on  the  Onadalnpa^  alMW 
Haw  Bnonfala,  Tax. 

«-"  sp.  nndet.  Hanghton.    (1866.) 

Jofor.  Boy.  Dublin  Soc,  toI.  1,  Ho.  4,  p.  810,  pL 

6,  flg.  8.    Dublin,  1868.    8.  Haaghton. 
Formation:  Juraaric 
Location:  Point  WUkia^  Prinoa  Patriek'a  land. 

?Gabb.    (1860.) 

Jour.  Acad.  Nat  Sd.,  Phlte.,  toL  4,  Sd  aar.,  ISBS- 
1860,  p.  807,  pL  48,  ilg.  88w  Vhlla.,  1868-U80L 
W.  M.  Gabb. 

Formation:  TrlaMloT 

Location:  Bath  oonatr,  ym, 

PUoatola  (Lam.)  Morton.    (188A.) 

S^aop.  Org.  Bam.  Orat  Or.  U.  BL,  p.  88.  PhUSi, 
18S1    S.  O.Morton. 

-^—  arenarla  n.  s.  Meek.    (1876.) 

Bap.  Xxpl.  Xxpad.  Santa  Fa,  N.  Max.,  to  junoUoa 
of  Gimnd  and  Oraan  rifaia,  pp.  186, 187,  pL  1,  flpi 
Wnih.,1876.    F.  B.  Maak. 


(1876.) 

b..  187S.    a 


Oorara. 

hydrothaoa  n.  s.  White. 

QaoLUima  ma.,  p.  lU.    Wi 

A.  Wblta. 
Formation:  Orataoaona. 
LoaatloB:  Haad  of  Wat«  poakai  aaaysn, 

am  Utah. 

—  Iqrdrotliaoa  White.    (1879.) 

■aTenth  Ana.  Bap.  U.  8.  GaoL  and  Oaogr.  Bhb. 

Tair.,  p.  878,  pL  6^  flgn  8^  b.    Waah.,  Um 

a  A.  Whita. 
Formation:  Crataoa<Aia. 
Location:  Haad  of  Watar  pockat  oaajon,  MSlfe" 

am  Utah. 

—  inoongroa  n.  s.  Conrad.    (1867.) 

Bap.  U.  S.  and  Max.  Bound.  Sor.,  toL  1,  pt  8^  p^ 
US,  pi.  8,  flga.  10a,  b.  Wadu,  1887.  IL  A. 
Oonrad. 

Formation:  Orataoaooa^ 

Location:  [Taxaa.] 

-  perlmbxioata  n.  s.  Qmhb.    (1869.) 

Am.  Joor.  Oonch.,  toL  A,  Phila.,  1868^  ISFO^  pp^ 
16^  17.pl. 6, fig.  16 a.    Phila.,  187a  W.M.aabk 
Formation:  Jaramle. 
Location:  Volcano,  aboat  thirty  milaa  annthaMl 

of  Walker*!  lake,  Nar. 

-  plaounea  ?  (d'Orb.)  Hill.    (1889.) 

OaoL  8ar.  Tax.,  BoU.  Ho.  <  p.  7.    Aaatln, 
B.T.  HilL 


Waahlta  badi  flna  Fort  Worth  Is 

Daniaon,Tax. 

-  aaffordi  n.  ■.  Conxad.    (1860.) 

Jdor.  Aoad.  Hat  8eL,  Phila.,  toL  <  Id  a» 
1880^  p.  aB8»  pL  48^  fl»  SI 
CA.Oonnd. 


Bull.  lOa      ■!> 
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tetrlca  n.  s.  Conrad.    (1860.) 

Joar.  Acad.  Nat  ScL,  Phila.,  toI.  4,  2d  Mr.,  1868- 
1860,  p.  283,  pi.  46,  fig.  28.  Phlla.,  1868-1880. 
T.  A.  Oonrad. 

Formation:  Cretaceoiu. 

Location:  Tippah  connty,  IQm. 

nrticoBa  n.  s.  Morton.    (1884.) 

Synop.  Org.  Bern.  Oret  6r.  U.  8.,  p.  62,  pL  10,  flg. 

2.    Phila.,  18S4.    &  O.  Morton. 
FoRoation:  Cretacaona. 
Location:  New  Jeraey  and  Alabama. 

urticoBa  (Mort.)  Whitfield.    (1885.) 

Mod.  U.  8.  G«ol.  Snr.,  toI.  9,  p.  61,pl.9^  f^'K  t. 

Wash.,  1886.    B.  P.  WhitfleUL 
Formation:  OretaceooB. 
Location:  Freehold  and  Holmdel,  H«  J, 

variata  n.  8.  Gabb.    (1^64.) 

GeoL  Snr.  OaL  Flaleont,  toL  1,  p.  908,  pLt8^flg. 

190.    Phila.,  1864.    W.lLGalib. 
Formation:  Cretaceoiu. 
Location:  Battle  creek,  Shasta  oounty,  OaL 

PUophlcB  n.  g,  G.  A  H.    (1862.) 

Jonr.  Acad.  Nat  ScL,  Phil*.,  toL  6,  9d  ear.,  IMS, 
1863,  p.  160.    FhiUk,  186»-1888.    OabbAHora. 

*—  sagena  n.  a.  G.  St  H.    (1882.) 

Jour.  Acad.  Nat  ScL,  Ffai]a.,ToL  6i,  M  Mr., IMS, 
1863,  pp.  160, 161,  [pL  80],  flc.  84.  Phila.,  188% 
1863.    Gabb  A  Horn. 

Formation:  Oretaceona. 

Location:  Timber  areek,  and  near  MvUea  kflU, 
N.J. 

aagena  (G.  ^k  H.)    Cook.    (1868.) 

Ann.  Bep.  GeoL  Sor.,  New  Jen^j,  fbr  1868|  |^ 

376,  flg.  -.    Newark,  1888.    €L  H.  Oook. 
Formation:  Oretaoeoni. 
Location:  New  Jersfjr. 

Pollicipes   maximna   (Sow.)   Credner. 

(1870.) 
Zeitsch.  Bentich.  GeoL  Gea.,  Band  i%  f^  ML 

Berlin,  1870.    H.  Oredntf. 
Formation:  Oretaoeona. 
Location:  Turtle  hill,  N.  J. 

Polorthna  n.  g.  Gabb.    (1861.) 

Proc.  Acad.  Nat  Sd.,  Phila.,  for  1881,  pp.  88% 
367.    Phila.,  1862.    W.  H.  Gabb. 

— —  cunericana  Gabb.    (1861.) 

Proc.  Acad.  Nat  ScL,  Phila.,  for  1861,  p.  887. 

Phila.,  1862.    W.  ILGabbw 
Formation:  Oretaceovu. 
Location:  Alabama  and  Hiatalppi,  Timber  creek, 

N.J. 

^-»  americanna  Gabb.    (1872.) 

Proc  Acad.  Nat  Set,  Phila.,  for  1872,  pp.  260- 

262,  pL  8,  flg.  8.    Phila.,  1872.    W.  M.  Gabb. 
Formation:  OretaceooB. 
Location:  [New  Jeraey.] 

—  tiblaUa  (Morton  sp.)  Gabb.    (1872. ) 
Proo.  Acad.  Nat  ScL,  Phila.,  for  1872,  pp.  260- 
262,pL8,flga.l-7.    Phila.,1872.    W.lLQiM. 
Oretaceooa. 
New  Jenej. 


Polymoxphina  (d'Orb.)  fiensi 

Math.-Natnrw.aL  KaiserL  Akad.WJ 
1861,  Band  XUT,  p.  388.  Wien, 
Benak 

^—  anbrhombica  n.  a.  fienss 

Math..Naturw.Cl.  KaieerL  Akad.  Wi 

1861,  Band  xLnr,  p.  339,  Tat  TO, 

1862.  A.  S.  Beu». 
Formation:  Gretaceona. 
Location:  New  Jeney. 

Polynema  n.  snbgen.  Conrad 

Bep.  GeoL  Snr.,  N.  0.,  toL  1,  Bale! 
0.  Kerr.    App.  A,  p.  4.    T.  A.  € 

PolyrhytiB  n.  snbgen.  Meek. 

Bep.  U.  S.  GeoL  Snr.  Terr.,  toL  8,  p 
1876.    F.  B.  Meek. 

Popanooeraa  moooimelll  n 
eaves.    (1889.) 

GeoL  and  Nat  Hiit  Snr.  Can.,  On 
ont.,  TOl.  1,  pt  2,  pp.  138-140^  pL 
b,  8,  Sa    Montreal,  1889.    J.  V. 

Fonnation:  Tliaailc. 

Location:  Liard  rivar,  about  twa 
below  DeTil*a  Portage,  Oaoada. 

Portlandla  (snbgen.     Moxob 
(1876.) 
Bap.  U.  &  GeoL  Sor.  Titr.,  toL  ^  f 
1878.    F.  B.Meek. 

Poaidonia  ovata  n.  s.  Lea.    ( 

Proc.  Acad.  Nat  ScL,  FhOa.,  fo 

Phila.,  1867.    luacLea. 
Flormation:  [Triaaaio]. 
Location:  PhceniZTille,  Pa. 

parra  n.  a.  Lea.    (1866.) 

Proc.  Acad.  Nat    ScL,  Fhflab,  fti 

Phila.,  1866.    Isaac  Lea. 
F<Mrmation:  [Trlaaiic]. 
Location:  PhcenixTlBe,  Fla. 

Poaidonomya  blatohleyl  n. 

(1869.) 
Am.  Jonr.  Oonch.,  vol.  6^  IhUai, ! 
18, 14,  pL  6,  flg.  12.    Phila.,  1810. 
Formation:  Triaaiio. 
Location:  New  paai,  wvet  of  Analiii 


—  daytonenaia  n.  s.  Gabb. 

G«(d.  Snr.  Oal.  Paleont,  tcL  1,  pp 
flg.  32.    Phila.,  1864.    W.  X.  Ga 
Formation:  TrlaMic. 
Location:  Kldoiado  oanyoo.  Mar.,  i 

-  atalla  n.  s.  Gabb.    (1864. 
GeoL  Snr.  Oal.  Paleont,  toL  1,  p. 

8L    Phila.,  1864.    W.  M.  Gdt*. 
Formation:  Trlaasio. 
Location:  Star  eanjon,  Hnmboklt  i 

Not. 

_f LyeU.    (1847.) 

Qnait.  Joor.  GeoL  8aa  Load.,  vol 

8a    London,  1847.    aigpaM. 
FMmation:  JarawJe  t  [Trlawla^ 


aOTlM.] 
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Poflidonomya — Continaed. 

(Bronn.)  Gabb.    (1864.) 

GeoL  Sar.  Gal.  Paleont.,  toL  1,  p.  82.    FhU*., 
1864.    W.  M.  Ofttb. 


—  sp.  andet.  Bamirez.    (1880.) 

An.  Uin.  Fomento  Bep.  Max.,  Tomo  8,  p.  660» 

Lam.  1,  fig.  2.    Mexico,  1880.    &  Bamliw. 
Fonnation:  Crataceooa.  [?] 
Location:  Sierra  Mqjada,  Mexico. 

( Biongn.)  Gabb.    (1864.) 
G«oI.  Bar.  Oal.  Paleont,  toL  1,  p.  180.    Phlla., 
1864.    W.M.aabb. 

diadema  n.  s.  Gabb.    (1864.) 

GaoL  8nr.  Cal.  Palcont.,  rol.  1,  p.  180,  pL  90,  fig. 

8fi.    Fhila.,  1864.    W.  M.  Gabb. 
Fonoafcion:  Oretaceona. 
Location:  Korth  fork  of  Cottonwood  creek,  OaL 

tenuis  n.  s.  Gabb.    (1864.) 

OeoL  Sor.  Gal.  Faleont.,  rol.  1,  pp.  130, 131,  pL  ID, 
fig.  86.    Ffalla.,  1864.    W.  M.  Oabb. 

Formation :  Cretaceona. 

Location:  Pence's  ranch,  twelre  miles  noitilQf 
Ororille,  Butte  coonty.  Gal. 

tenuis  (Gabb)  Whiteaves.    (1879.) 
<3eol.  Snr.  Can.,  Mea.  Foes.,  rol.  1,  pt.  2,  p.  121,  pi. 

16,  figs.  8,  8a,  b.    Montreal,  1879.    J.  F.  Whit- 

earea. 
Formation :  Gretaceone. 
Location:  Northwest    side   of  Denman    island, 

sooth  west  side  of  Denman  island,  Sncia  islands. 

tenuis  yar.  nanaimoensis  n.  yar. 
"Whiteaves.    (1879.) 

Qaol.  Sor.  Oan.,  Mes.  Foss.,  rol.  1,  pt  2,  pp.  121, 
122,  pL16,  ilgs.  0,  9a.  Montreal,  1879.  J.  F. 
WhitaaTas. 

^Mmation:  Gretaoeoosi 

IfOcatioD:  Northwest  side  of  Hornby  island,  Nan- 
aimo  rlTer,  YancouTer  island. 

^^lonocycluB  n.  g.  Meek.    (1876.) 

Bapu  U.  8.  GeoL  Sur.  Terr.,  toI.  9,  pp.  462-456. 
Wash.,  1876.    F.  B.  Meek. 

typical  Meek.    (1876.) 

Sep.  U.  S.  Ctool.  Sor.  Terr.,  toL  9,  p.  468.  Wash., 
Iflrr6.    F.  B.  Meek. 

?  macombi  n.  8.  Meek.    (1876.) 

Sep.  Expl.  Exped.  Santa  Fe,  N.  Max.,  to  junction 
of  Grand  and  Green  rlrers,  pp.  182, 138^  pL  S, 
figs.  So-d.    Wash.,  1876.    F.  B.  Meek. 

S'ormation:  Cretaceous. 

Xocation:  Banks  of  Canadian. 

'wyomingensis  (Meek)  Whitfield. 
<1880.) 

Sep.  Geol.  Black  HUls  of  Dak.,  pp.  440, 441,  pL 
14,  flga.  1-a.    Wash.,  1880.    B.  P.  Whitfield. 

formation:  Gretaceons. 

Xocation:  On  the  east  fori:  of  Baayar  creek,  near 
Gamp  Jenney,  Black  hills. 

•wyomingensis   (Meek)   White. 
(X883.) 

Twelfth  Ann.  Bep.  U.  8.  QeoL  and  Oaogr.  Bar. 

Terr.,  pt.  1,  pp.  36,  86,  pU  16,  flgk  -lo-4k  Waah., 

1883.    a  A.  White. 
Yonnation:  Gretaceons. 

Valley  of  Medidna  Bow  divm,  W>o^ 


Prionooyclus— Continued. 

(Prionotropis)  w^olgaxl  (Mant. 

8p.)Meek.    (1876.) 
Bep.  U.  8.  Geol.  Sur.  Terr.,  roU  0,  pp.  4B6-467,  pL 
7,  figs.  1»-*,  pi.  6^  fig.  8.    Wash.,  1876.    F.  BL 


Formation:  Cretaceona. 

Location:  Sonthweat  hasa  of  the  Black  hills,  Dak.; 
northeastern  Nebraska;  Drift  of  northwestern 
Iowa;  New  Mexico;  eight  milea  north  of  Fort 
Lyon,  Colo. 

Pxlonotxopis  n.  subgen.  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Bar.  Terr.,  toL  6,  p.  468.  Wash., 
1876.    F.B.  Meek. 

Proropcras  obtusus  Ehrenberg.  (1854.) 

Mikrogeologie,Taf.8a,  flgk83,M  ?  Lalpdcli6^ 

G.  G.  Xhrenberg. 
Formation:  Cretaceona. 
Location:  Mississippi  region. 

Protooardia  subgen.  Conrad.  (1856.) 

Froo.  Acad.  Nat  Sd.,  Phil*.,  for  1864, 1866,  pb  M8L 
FhihL,  1866.    T.  A.  Conrad. 

(dnbgen.  Beyiioh)  Conrad.    (1857.) 

Bep.  U.  B.  and  Max.  Bound.  Sor.,  toL  1*  pt.  ^  f^ 
149.    Wash.,  1867.    T.  A.  Conrad. 

(Beyiioh  typioal)  Meek.    (1876.) 

Bap.  U.  8.  Geol.  Sur.  Terr.«  toL  0,  p.  172.  Wash., 
1876.    F.  B.  Meek. 

— *- snbgen.  Meek.    (1876.) 

Bep.  U.  S.  Gaol.  Sur.  Terr.,  toL  9,  p.  216.  Wash., 
1876.    F.  B.  Meek. 

—  borealis  n.  a.  Whiteaves.    (1885.) 

Geol.  and  Nat.  Hist.  Snr.  Can.,  Cont.  Can.  Padeont., 
Tol.  1,  pt.  1,  pp.  41,  42,  pi.  6,  figs.  1,  la,  2,  2a,  IL 
Montreal,  1886.    J.  F.  Whitearea. 

Formation  :  Gretaceons. 

Location :  St  Mary  rirer,  near  its  Junction  with 
the  Belly  riyer ;  8t  Mary  riyer,  west  of  McLaod 
Benton  trail;  South  Saskatchewan,  opposita 
Swift  Current  creek ;  three  milea  north  of  Bosi 
coulee,  near  Xrrine  station,  <m  tha  fiM**^<fti 
Fakciflc  railway,  Canada. 

borealis  Whiteayes.    (1889.) 

Gaol,  and  Nat.  Hist  Sur.  Can.,  Cont.  Can.  Falaont, 

ToL  1,  pt  2,  p.  in.    Montraal,  188a    J.  F. 

WhiteaTea. 
Formation:  Cretaoeoua. 
Location:  **The  Nose,"  township  17,  range  8^ 

west  of  the  fourth  principal  meridian.  North  weal 

larritoiy. 

— —  n.  8.  oaroUnensis  Conrad.     (1875.) 

Bep.  G«oL  Sur.  N.  C,  toI.  1.    Baleigh,  1876.  W. 

C.  Kerr.    App.  A.,  p.  7,  pL  2,  fig.  21.    T.  A. 

Oonxad. 
Formation :  Cretaceous. 
Location :  Snow  hill,  Greene  county,  N.  0. 

hlllana  (?)  yar.  Whiteayes.    (1889.) 

OaoL  and  Nat  Hist.  Snr.  Can.,  Cont  Can.  Pal^ 

ont,  ToL  1,  pt  2,  p.  169.  MoQtrsal,  1888.   J.F. 

WhiteaTes. 
Formation:  CretaoaouSL 
Location :  Bocky  mountains^  tiiraa  mllai  aordl 

of  tha  east  and  of  Saril'a  lake,  Borfhwast  TW^ 

litocy. 


244 


NORTH  AMERICAN  M£SOZOIC  INYERTEBRATA. 


I 


Protooardla— Continned. 

rata  (E.  A,  8.)  White.    (1879.) 

lleventh  Add.  Bep.  U.  S.  G«oL  and  Geogr.  8Dr. 

Terr.,  p.  183.    WmIu,  1879.    0.  A.  WhitA. 
Formation:  Gretaceoas. 
Location:  Yalley  of  Little  Thorapton  eiMk|OolOii 

ahumardi  M.  <&  H.    (1805.) 

Paleont  Up.  MiMonri,  Smitheon.  Oont.  KnovL, 
ToL  li,  No.  172,  pp.  96,  89.  flgL  A  and  1^  Uat, 
Wash.,  1866.    Meek  A  Haydan. 

Formation:  Juraaaic. 

Location:  Southwest  base  of  Black  U]]a. 

subquadrata  (£.  A  8.  sp.)  Whita. 

(1879.) 

Slertnth  Ann.  Bep.  U.  8.  GeoL  and  Gaogr.  Sov. 

Terr.,  p.  183.    Wadk.,  1879.    a  A.  Whita. 
Formation:  Cretaceona. 
Location:    Yalley  of    Little   Thompaoo  orMk; 

month  of  fiaint  Trains  creek,  Oolo. 

subqnadrata  (E.  A  8.)  WhiteaveB. 

(1885.) 

GaoL  and  Nat  Hist.  Sor.  Oan.,  Oont.  Oan,  Faleoat, 
Tol.  1,  pt.  1,  p.  41,  pL  6,  flgi.  4^  4a.  Monlnal, 
1885.    J.  F.  Whiteayaa. 

Formation:  Cretaoeooa. 

Location:  Sooth  SaikatehawaB,  cppoalla  Swift 
Onrrent  creek ;  BaU*i  head,  about  twan^>two 
milea  weat  of  the  weat  end  of  the  Qypreea  hlUa ; 
three  miles  north  of  Boss  coulee,  near  Irrine 
station,  on  the  Canadian  Padflc;  four  milsa 
aonth  of  Battle  river,  township  88,  between 
rangea  12  and  IS,  watt  of  fourth  meridian,  Can- 
ada. 

anbquadrata  (£.  A  8.)  WhiteayeB. 

(1889.) 
Gaol,  and  Nat  Hist  Sur.  Oan.,  Oont  Qui.  Bala- 

ont,  ToL  1,  pt  8,  p.  177.    Montreal,  1889.    J. 

F.  WhiteaTCB. 
Formation:  Cretaoeooa. 
Location:  Sounding  creek,  township  80^  range  8^ 

weat  of  the  fouth  piindpal  maridian,  Hoitl^ 

west  Territory. 

— —  subBoitala  Meek.    (1876.) 

Boll.  U.  8L  Geol.  and  Geogr.  Sur.  Terr.,  toLI^  Ko. 

4k  pp.  860^  SO,  pi.  8,  flgn 4k  4a.    WaA.,lS7«. 

F.B.Meak. 
Formation:  Orataoaous. 
Location:  Komooks,  Yancoorv  Idaild. 

-«»  (Leptooardla  ?)  pertennla  (H.  & 

H.)Meek    (1876.) 
Bep.  U.  &  GaoL  Sur.  Tarr.,  toL  ^  pp.  178^  177, 
llgiLl8,14kP.lTe.    WMh.,  18761    F.B.]fask. 
Formatioii:  Okataoeooa. 
Location:  Daer  owak,  on  Iha  North  Flatte. 

— »  (Leptooardla)  ram  (E.  &  S.  ip.) 
Meek.    (1919.) 

Bap.  U.  8.  GaoL  Sur.  Tarr.,  foL  9,  p.  178^  pL  11« 
ilCkLHSL    Wadi.,1878L    F.B.lCadt 

Vonnatlon:  Obataceooa. 

Loaatkat  On  the  TaUowatona  tlTei^ 
•Bd  ftfir  BilM  abaifa  tti  noBtb. 


Protooardla— Continned. 

(Leptooardla)  snbqnadrat 

8.  sp.)  Meek.    (1876.) 

Bep.  U.  &  GeoL  Sur.  Teir.,  toL  9,  ^  : 
figs.  8a^    Waah..  18IC    F.  BL  Mai 


Location:  Moraaarirsr,  Long  iak^  Boo 

^—  (Protooardla)  — Hna^wi^ 
(1876.) 

Bap.  V,  8.  GaoL  Sur.  TMr.,  toI.  9,  pb 

figs.  ISo-e.    Wash.,  1876.    F.  B.  Me 
Formation:  Cretaceous. 
Location:  Twelre  miles  soothwaat  of  Sal 

Protooardlnm  (Beyrieh)  Wh: 
(1886.) 

Mon. U.S.  GaoL  Sor., 7019,^  186w  ^ 
B.  P.  Whitfield. 

--.  hlUannm  (8ow.   sp.)   Wb 
(1884.) 

GaoL  and  Nat  Hist  Sur.  Can.,  Masi  1^ 
pt8,p.228,pLa0^flg.  (k  Moat 
J.  F.  Whitaarss. 

Formation:  Cretaoeooa. 

Location:  Beat  and  of  Maud  Island. 

—  aoltnlnm  (Meek  sp.)  Wt 
(1879.) 

GaoL  Sor.  Can.,  Mss.  Fosil,  toL  1,  pt; 
Montreal,  1879.    J.  F.  WMtaairaa. 

Formation:  Orstaceoua. 

Location:  Blundan  point,  YancouTar  1 
milea  and  a  quarter  and  two  mllea 
up  tiia  Nanaimo  rlrer;  Sncia  ialandai 

sp.  nndet.  Whiteayee.    (188 

GaoL  and  Nat  Hist  Sur.  Can.,  Mee.  Fc 

pt  8,  p.  250,  pL  83,  fig.  ft.    Mont 

J.  F.  Whitearea. 
Formation:  Cretaceous. 
Location:  Sooth  side  of  Maud  Island. 

Paammobla  (Lam.)  Whitfield.    < 

U.  8.  Geogr.  and  GeoL  Sur.  Bocky  Mt  B« 
Urn.  Bap.  Paleont  Black  Hills,  p.  S4 
1877.    B.  P.  Whitfield. 

-^—  oanoellato-aoolpta  n.  ■•  '. 
(1852.) 

Xrslde  roa  Tax.,  p.  4A,  Tat  6^  flgn  IQ^s 

1868.    F.  Boeraer. 
Formation:  Cretaoeoua. 
Location:  WaterfiOl  of  the  Guadalopa  1 

Bmunfels,  Tex. 

—  obaoura  n.  8.  White.    (1889. 

Boll.  U.S. GeoL  Sor.,  No.61,  9.Cl,pl.  B 

Waah.,  1889.    C.A.Whlfta. 
Fcnnation:  Cretaceous. 
Location :  Palace  camp  and  OaxtoBadat 

— —  ?  prematura  n.  s.  Whitfield. 

U.  S.Gaogr.  and  GaoL  Sur.  Bocky  Mt.  Ba 
lim.  Bep.  Paleont  Bla^  HlUs,  p.  81 
1877.    B.  P.  Whitllaid. 

Formation:  Jurassla 

•fttMBritoJfcanktL] 
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Pflaxmttobia-^ontinned. 

^-*  ?  prematura  Whitfield.    (1880. ) 

Bep.  GmL  Black  Hilla  of  ]>ak.,  p.  374,  pL  0, 
flC.81.    Wadi.,1880.    B.  P.  Whitfield. 

VoimtttioB:  JvnuHic 

LoeAtkm:  But  of  th«  Belle  Woxuch9  liTor,  aear 
Beer  lodge  butte,  Black  hllle. 

•p.  nndet.  Roemer.    (1849.) 

Tax.,  p.  407.    Bonn,  1840.    T.  Boemer. 

FonaatioB:  Oretaeeove. 

Laoakton:  Watoifall  near  New  BrannfBli,  Tn. 

ludobnccinuxa  n.  g.  M.  Sl  H.    (1867.) 
Proc.  Acad.  Kat.  Bci.,  Phila.,  for  1867,  p.  140. 
Phila.,  1858.    MeekAHayden. 

nebraaoep—    (M.  A  H.)    Meek. 

<1876.) 
Bep.  U.  EL  OeoL  Snr.  Terr.,  v«l.  9,  pp.  880,  881,  pL 

31,  flgB.  Sa-d.    WMh.,  Iflrre.    T.B.Heek. 
JbrmatioD:  OreCaceoni. 
Location:  Morean  riyer. 

nebraaoensU  M.  A  H.    (1857.) 

Pioc  Acad.  Nat  Set.,  Phila.,  for  1867,  pp.  140^ 
Ul.    PMla.,  1868.    Meek  A  Hayden. 

Tonnallon:  Cretaceooi. 

Location:  Mcnean  trading  poet  and  Tox  bll]% 
Nebr. 

nebraaoenae  (M.  &.  H.)  White. 

C879.) 
Blerenth  Ann.  Bap.  U.  S.  Geol.  and  Geogr.  Snr. 

Terr.,  p.  186.    Waah.,  1870.    a  A.  White. 
Formation:  Oetaoeona, 
Location:  Talley  of  Little  Thompeon  creek,  OoIol 

locardla  n.  g.  Conrad.    (1866.) 

Joor.  Conch.,  toL  8,  p.  103.    PhJJa.,  1868. 
T.  A.  Gonrad. 

^ttandocidarla   savaaimi   (de    Loriol) 
Cotteau.    (1890.) 
B«n.  floe.  Oedl.,  Fraooa,  8d  aer.,  y«L  18,  p.  SOI 

Paria,1880.  Ootteao. 
FonBation:  Gretaceona. 
Locatinn:  San^nan-Baja  (Pnebla),  Maxioo. 

^^endodlndcinn  n.  g.  Deeor.    (1868.) 

QyBcp.  Echinoidee  Foee.,  pp.  83,  64.  Parii  and 
Uneebade,  1868.    B.  Beeor. 

diatretmn  (Morton   sp.)  Deior. 

C1868.) 
Sbnop.  XchinoldeB  Tomu,  p.  78.    Pwla  and  Wiea- 

tada,1868.    B.Dceor. 
Formation:  Gretaceona. 
Tmeation;  CRonceatanhlre,  N.  J. 

*^  titTaiiiim    (Roemer  sp.)   Dea^r. 
OSSS.) 

irwiP^  >BhiwMei  Foai.,  pw  7S.    Plwli  and  Wtai- 

tada,1868.  KDeaor. 
FonnatloB:  Cketaoeoni. 
Loeatioa:  Fiedaciekrtmi^g  and  flan  Saba  Tdlij, 


<8waina.)€Mfb.    (18M.) 
QmL  Bur.  OaL  Palaoal,  voL  1,  pu  8a    Fldk^ 


PMudoIlTa— Continued. 

llneata  n.  s.  Gabh.    (1884.) 

GeoL  Snr.  CaL  Paleont,  toLI,  p.  00^  pL  1%  tgi 

62.    Phila.,  1864.    W.  M.  Oabb. 
Formation:  Gretaoeone. 
Location:  Northeaet  of  Kartinea,  GaL 

volutseformls  n.  s.  Qabb.    (1864.) 

Geol.  Snr.  GaL  Paleont,  toL  1,  p.  89^  pL  28^  fl^ 

212.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Gretaceona. 
Location:  Near  Fort  T^on,  OaL 

PMudomelania  (?)  sp.    nndet.    Whii- 
eayes.    (1876.) 

GeoL  Snr.  Oan..  Mee.  Fom.,  toL  1,  pt  1,  pp^  4%  ML 

Montreal,  1876.    J.  F.  WhiteaTCi. 
Formation:  Cretaceooi. 
Location:  Queen  Charlotte  ialand. 

Pseudomonotie  (Rronn.)  Whitfield. 
(1880.) 

Bep.  GeoL  Black  Hilla  of  Dak.,  p.  8^4.  WaJh., 
1880.    B.  P.  Whitfield. 

(Bomiorotlfl)  curta   (Hall)  Whit- 
field.   (1880.) 

Bep.  Geol.  Black  Bills  of  Dak.,  pp.  864^366,  pL  % 

flgi.  20-26.    Wadi.,1880.    B.  P.  Whitfield. 
Formation:  Joranic. 
Location:  Two  milee  aonth  of  the  Belle  FoMtha 

rlTer,  near  Bear  Lodge  butte;  on  Beaver  creak; 

on  Bed  canyon  creek,  near  the  Gheyenna ;  and 

in  Bedwater  Tallejr,  Black  hilla. 

(Bumlcrotia)  orbioulatan.  s.  Whit- 
field.   (1877.) 
U.  8.  Geogr.  and  GeoL  Snr.  Bocky  Mt  region; 
Prelim.    Bep.   Paleont,    Black  HiUi^  p.   17. 
Wash.,  1877.    B.  P.  Whitfield. 
Formation:  Jnnueic. 
Location:  Bedwater  YaUey,  Bteck  hilla,  Dak. 

(Bnmiorotia)  osbioulata  Whitfield. 

(1880.) 
Bep.  GeoL  Black  Hilla  of  Dak.,  pp^  868, 8BT,  pk 
8,  fige.  17-10.     Wadi.,  188a     B.  P.  WhMUM. 
Formation:  Jnzaarfo. 
Location:  Bedwater  ndley,  Black  hlllai 

Peeudonautilusn.  subgen.Meek.  (187B.) 

Bep.  U.  8.  Geol.  Snr.  Terr.,  toL  0,  p.  401.  Waah., 
1876.    F.  B.Meek. 

Peeudoptera  a.  subgen.  Meek.   (1879.) 

Bep.  U.S.  GeoL  Snr.  Terr.,  TOLA,  p.  2a  WadL, 
1876.    F.  B.  Meek. 

Pallomya  (subgen.  Meek)  White.  (1874.) 
PraHm.  Bep.  Geogr.  and  GeoL  B:qpL  and  Bo; 
west    of    one-hnndredth   meridian.      Ok    1L 
Wheeler,  p.  26.    Waih.,  187i.    0.  A.  WhAe. 

Ptmia  (SoqpoU)  M.  db  H.    (1866.) 

Paleont  Up.  Mioonri,  Smithaon.  Oont  Know!, 
ToL  14,No.  172, p.  70.  Wadi.,  1886.  Keek  M 
Hayden. 

—  gaatrodea  (Meek)  White.    (1879.) 

BtareDth  Abb.  Bep.  V.  B,  GeoL  and  Gengr.  Wm, 

Terr.,  p.  234.    Wadi.,  Iffni    Gl  A 
Fonnation:  Gretaeeovi^ 
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Pteria — Continned. 

haydeni  (H.  <&  M. )  Meek.    (1876. ) 

Bep.  U.  &  GeoL  Sar.  Terr.,  toL  9.  pp.  88,  M,  pL 
16,  flgi.  2a,  b,    Wuh.,  1876.    T.  B.  Meek. 

Formation:  Oretaceom. 

Location:  Great  bend  of  the  UlMoarl,  telowFort 
Pierre. 

haydeni  (H.  <&  M.)  White.     (1879.) 

Elerenth  Ann.  Bep.  U.  &  GeoL  and  Geogr.  8ar. 

Terr.,  p.  180.    WMh.,  1879.    0.  A.  White. 
Formation:  Cretaceooa. 
Location:  Month  of  Saint  Yndoe  creek,  Oolo. 

laxipes  (Mort.)  Whitfield.    (1886.) 

Men.  U.  8.  GeoL  Snr.,  toL  9,  pp.  69,  70,  pL  14^  flg. 

9.    Wadi.,  1886.    B.  P.  Whitfield. 
Formation:  Oretaceona. 
Location:  Delaware? 

UnBolformiB  (E.  A  8.  sp.)  Meek. 

(1876.J 

Bep.  n.  B.  GeoL  Sor.  Terr.,  voL  9,  pp.  SS,  88,  pL 
18,flgt.la^    WMh.,  1878.    F.B.Meek. 

Formation:  Oretaceooa. 

Location:  Great  bend  of  the  Miaooil,  belofwFort 
Pierre,  Sage  creek.  Fox  hOle,  Long  lake,  etc 

—  Ungniformis  (E.  &  8.)  White.  (1879.) 

XloTenth  Ann.  Bep.  U.  8.  CtooL  and  Geogr.  Bar. 

Terr.,  p.  180.    Wadi.,  18T9.    a  A.  Whlta. 
Formation:  Gretaceoaa. 
Location:  Foeril  ridge,  Colo. 

—  Unguif6r]nls(E.  AS.)  White.  (1879.) 
BleTenth  Ann.  Bep.  U.  &  GeoL  and  Geogr.  Sor. 

Terr.,  p.  197.    Waah.,  1879.    a  A.  White. 
Fonnation:  Oretaceona. 
Location:  Bear  creek,  near  Morrlaon,  Oolo. 

— — llngaiibniiiB(£.&8.)White.  (1879.) 

XleTenth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Bar. 
Terr.,  p.  197.    Waah.,  1879.    0.  A.  Whlta. 
.    Formation:  Oretaceona. 
Location:  8age  creek,  Oolo. 

—  UnguiformlB  (£.  dt  8.)  Whi  tfield . 
(1880.) 

Bep.  GeoL  Black  Hilla  of  Dak.,  pp. 884, 886,  pL 7, 
f|ga.2,Sw    Wash.,  1880.    B.  P.  Whitfield. 

Formation:  Oretaceona. 

Location:  On  the  Sonth  fork  of  the  Oheyenne 
rlTer,  near  French  creek,  and  on  Old  Woman 
fork,  Black  hilla. 


1 


— llnguiformiB  (E.  A>  8.  sp.) 

(1885.) 

GeoL  and  Kat  HIat  Snr.  Oen.,  Oont  Oan.  Paleont , 
Tol.  1,  pt  1,  p.  81.  Montreal,  1886.  J.  F. 
WhiteaTea. 

Formation:  Oretaceona. 

Location:  Elbow  of  Sonth  Saakatohewan;  Sonfli 
Baakatchewan,  fifteen  milea  weat  of  Swift  Oar^ 
rant  creek;  Bnira  head,  abont  twentj-two 
milea  weat  of  the  weat  end  of  thecypreia  hilla; 
three  milea  north  of  Boas  ooalee,  near  Irvine 
■tation,   on   the    Canadian    FmUIo   railway, 


Ptexla — Continued. 

Ungnifonnis  yar.  subgfbboi 

Meek.    (1876.) 
Bep.  U.  8.  GeoL  Snr.  Terr.,  toL  9^  p.  81 

flg.  18.    Waah.,  1876.    F.  B.  Meek. 
Fonnation:  Oretaeeofoi. 
Location:  Long  lake. 

Ungniformia   var.  aabgib' 

(Meek)  Whiteaves.    (1889.) 
GeoL  and  Nat.  Hiat  Bat,  Oan.,  Oont  Ok 

ont,  ToL  1,  pt.  8,  p.  174.    Montreal,  1 

F.  WhiteaTea. 
Formation:  Oretaoeonai 
Location:  Battle  riyer,  townahlp  46^    n 

weat  of  the  fourth  principal  meridiaii, 

weat  Territory. 

— ^  navicula  n.  a.  Whitfteld.    (188 
Men.  U.  &  GeoL  Bar.,  roL  9,  pp.70y  Yl«pl. 

8.    Waah.,  1886.    B.  P.  Whitfield. 
Fonnation:  Oretaceona. 
Location:  Haddonfleld,  K.J. 

parkenaia  White.    (1879.) 

BleTenth  Ann.  Bep.  U.  &  GeoL  and  Gao 
Terr.,  pp.  879, 880^  pL  8,  fig.  So.  Waal 
0.  A.  White. 

Formation:  Oretaceona. 

Location:  South  of  Grand  riTcr,  Middle  pa 

petroaa  (Con.)  Whitfield.    (1 

Mon.  U.  &  GeoL  Snr.,  Tol.  9,  pp.  68, 09,  p! 

10.    Waah.,  1886.    B.  P.  Whitfield. 
Formation:  Oretaceona. 
Location:  At  or  near  Keypoit,  N.  J. 

?  atabiUtatia  n.  a.  White.    (II 

Twelfth  Ann.  Bep.  U.  B.  GeoL  and  Ge< 
Terr.,  pt.  1,  p.  16,  pL  17,  fig.  So.  Waa 
a  A.  White. 

Formation:  Oretaceooa. 

Location:  OoUin  county,  TeiL 

—  (Ozytoma)  oomenfllBna  (c 

Whiteayee.    (1889.) 

GeoL  and  Nat.  Hiat.  Bar.  Oan.,  Oont.  C 
ont.,  ToL  1,  pt  8,  pp.  168, 167,  pL  88,  fllgi 
Montreal,  1889.    J.  F.  WhiteaTeai 

Fonnation:  Oretaceona. 

Location:  Bocky  moontaina,  three  milea 
theeaat  end  of  Deriralake,  Northweat  1 

Ozytoma)  ereotan.s.  White. 

Proc.  U.  S.  Nat.  Mna.,  toL  8,  pp.  157, 168. 

1880.    Smithaon.  Miac  OolL,  voL  8S. 

1888.    0.  A.  White. 
Fonnatkm:  Oretaceooa. 
Location:  Lower  Potato  talley,  Boutha 

—  (Ozytoma)  erocta  White. 

ProcU.a  Nat  Mna.,  toL  4kP.lS9,pLl, 
Wadi.,  188L  Smithaon.  Miaa.  OolL, 
Waah.,  1888.    0.  A.  White. 

—  (Ozytoma?)  gaatrodea   (] 
White.    (1879.) 

XleTenth  Ann.  Bep.  U.  &  GeoL  and  fih 
Terr.,  pp.  880, 881,  pL  10^  fig.  1^  Wa 
a  A.  White. 

Fonnation:  Oretaoeooa. 

Looatlon:  OoalrilKUtalL 
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Tteila — Continned. 

-^  (Ozytoina)  munstaxl  (Biozm)  Meek. 

(1864.) 
Check  List  Inrttt.  Fom.  K.  Am.  Oral  and  J«r.* 

Smithaon.  Miao.  Ooll.,  toL  7.  Vow  177,  p.  M* 

Waah.,1864.    F.B.M6ek. 
Fonnatio&:  JuiMio. 
Location:  Dakota;  Idaho. 

-^-  (Ozytoma)    mnnstoil    (Goldf.) 
M.  db>H.    (1865.) 

Faleont.  Up.  Mlnoarl,  Smithaon.  OontXnowL, 
ToL  14,  No.  ITS,  pp.  80,  81,flgB.A  and  B^  tmL 
Waah.,  1885.    Meek  *  Hajdan. 
Formation:  Joraaaie. 
Location:  Wind  river  valley.  Dak. 

<-—  (OjEytoma)  nebraBoana  (E.  AS.) 
Heek.     (1876.) 
Bepi  U.  S.  Geol.  Snr.  Teir.,  toL  9^  pp.  84-M^  pL 

10,  3a,  6;  and  pL  88,  fig.  11.    Waah.,  Wt.    F. 

B.Meek. 
formation:  Oretaeeooa. 
Location:  Fox  hilla,  Moraaa  rlTar,  South  Folk 

of  the  Cheyenne,  Milk  rirer  aboTt  Fort  Union, 

and  on  the  Tellowatone. 

- — (Oxytoma)  nebraaoana  (E.  &  8.) 

White.    (1879.) 

Derenth  Ann.  Bep.  U.  &  OeoL  and  Gaogr.  flv. 
Terr.,  p.  180.    Waah..  1870.    0.  A.  Whita. 

— —  (OxTtoma)  nebraaoana  (E.  dk  B.) 
Whitfield.    (1880.) 
Kep.  OeoL  Black  Hllla  of  Dak.,  pp.  88fi,  388,  pL 

7,  flff.  4.    Waah..  1880.    B.  P.  Whltltold. 
Formation:  Orataceova. 
Location:  Sage  creak.  Black  hlUa. 

-—  (Ozytoma)  nebraaoana  (E.  &  8.) 

Whiteavee.    (1885.) 

Oeol.  and  Nat.  Hlat.  Sar.  dan.,  Oont  Can.  Fale- 
ont., ToL  1,  pt  1,  p.  81.  Monteaal,  188Bw  X 
F.  Whiteavea. 

Formation:  Cretaceona. 

Location:  "South  Branch  of  the 'fladcatehewaaf* 
South  Saakatchewan  oppoaite  Swift  Onxiant 
creek,  Canada. 

'^— (Ozytoma)  nebraacana(E.  db  S.  sp.) 
Whiteavee.    (1885.) 
Oeol.   and    Nat  HJat    Sur.  Oan.,   Oont    Oan. 
Paleont,  toL  1,  pt  S,  p.  fid.    Montreal,  188& 
J.  F.  Whlteayee. 
Ibrmation:  Gretaoeoua. 
Location:  Milk  rlTor  ridge,  Canada. 

*^- (Ozytoma)  nebraaoana  (E.  db  S.) 

Whiteaves.    (1885.) 

GeoL  and  Nat  Hiat.  Sur.  Oan.,Gont  Can.  Pal^ 
ont,  Tol.  1,  pt  1,  p.  78.    Montreal,  188S.    J. 
F.  WhiteaTos. 
Foimation:  Cretaceona. 

LoeatioiK  Bocky  aprlng  ridge,  near   MacLeod- 
Benton  traO;  Milk  rlyer,  about  three  milea 
;  of  erooaing  ot  MacLeod-Benton  trail;  and 
aak  ot  Waat  Battel  Mont,  In  the  aweet 
hIJH  aaar  ta  tka  lateMtfoaal  houndaiy- 


Pteria — Con  tinned. 

(Ozytoma)  aallnanfria  n.  s.  White. 

(1879.) 

Proo.  U.  S.  Nat  Mua.,  toL  8,  pt  8.  pp.  808,  SOI); 
pL  fi,  flga.  1,  8,  Waah.,  1880,  Smithaon.  Mlflb 
OoU.,  Tol.  10.    Waah.,  1880.    a  A.  White. 

Formation:  Cretaceona. 

Location:  Saline  county,  Kana. 

-»— (Ozytoma)  aalinenaia  White. 
(1883.) 

Twelfth  Ann.  Bep.  U.  &  OeoL  and  Oeogr.  Bar. 

Tarr.,  pt  1,  pp.  18,18,  pL  18,  flgn  ia,  b.    Warikt 

188S.    a  A.  White. 
Foimation:  Oretaoeona. 
Location:  Saline  oounty,  Kana. 

-»—  (PBendoptera)  fibrosa  (M.  A,  H.) 
Keek.    (1876.) 

Bap.  U.  S.  GaoL  Snr.  TMr.,  toL  0,  pp.  88,  87,  pk 
17,  figs.  17*-d.    Waah.,  1878.    F.  B.  Meek. 

FonnatiMi:  Cretaceona. 

Location:  Forka  of  Chayanna  rirer;  on  North 
Platte  river,  near  the  mouth  of  Deer  creek. 

-«—  (PBendoptera)   fibroaa  (M.  db  H.) 

White.    (1879.) 
noTenth  Ann.  Bep.  U.  B.  QaoL  and  Oeogr.  Sob 

Terr.,  p.  107,  Waah.,  1878^  a  A.  White. 
Formation:  Cretaceona. 
Location:  Bear  creek,  near  Morrlaon,  Colo. 

—  (Paeudoptera)   fibroaa  (M.  db  H.) 
Whitfield.    (1880.) 

Bn>-  Oeol.  Black  Hilla  of  Dak.,  p.  888,  pL  T,flg.8L 

Waah.,  1880.    B.  P.  Whitfield. 
Foimation:  Oretaoeona. 
Location:  On  the  Cheyenne  river,  near  Bapll 

creek. 

(Psendoptera)  fibrosa  (M.  db.  H.) 

▼ar.    Whiteaves.    (1885.) 
OaoL  and  Nat  Hiat  Sur.  Can.,  Cont  Can.  Pala- 
OBt,  ToL  1,  pt  1,  pp.  88,33,  pU  4,  ilg.  L    Moot- 
raal,  1886.    J.  F.  Wbiteavee. 
Foimation:  Cretaceona. 

Location:  Bow  rivor,  below  Horaeehoa  bend, 
Canada. 

(Paeudoptera)  proplenra  (Meek) 

White.    (1879.) 
EIoTenih  Ann.  Bep.  U.  S.  GeoL  and  Oeogr.  Snr. 

Terr.,  pp.  281-284,  pi.  10,  flga.  8»«.  Waah., ISTlL 

C.  A.  White. 
Formation:  Cretaceona. 
Location:  Coalville.  UUh. 

(Paeudoptera)  proplenra  (Meek) 

White.    (1879.) 

Eleventh  Ann.  Bep.  U.  S.  OaoL  and  Oeogr.  Bhb. 

Terr.,  p.  2;U.     Waah.,  1879.    a  A.  White. 
Form%.t1on:  Crctaccoun. 
LoeatlSn:  Coalville,  Utah. 

—  (Paeudoptera)  rhytophora  (Meek) 

White.    (1879.) 
Eleventh  Ann.  Rep.  U.  S.  OeoL  and  Oaogr. 
Terr.,  p.  834.    Waah.,  1678.    aA.Whltik 
Formation:  Cretaoeoua. 
Location:  OoalTiUak  Utak 
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Ptexla — Continned. 

(Pseudoptera)  sublaDvls  n.  8.  Whit- 
field.   (1877.) 

U.  6.  Geogr.  and  Geol.  Bar.  Bocky  Mt  Begion; 

Prelim.  Bep.  Paleont.  Black  HIUb,  p.  S9.  Wash., 

1877.    B.  P.  Whitfield. 
Formation:  Cretaceoua. 
Location:  Old  Woman's  fork,  BlaA  Ulli,  Bak. 

»^  (Pseudoptara)  sablaBvls  Whitfield. 

(1880.) 
Bep.  OeoL  Black  Hllla  of  Dak.,  p.  887,  pL  7, 

fig.  6.    Wadk.,  188a    B.  P.  WhitflekL 
Formation:  Cretaoeoni. 
Location :  Old  Woman  fork,  Black  hflli. 

PterocereUa  a.  g.  Meek.    (1864.) 

Clieck  List  Invart.  Foes.  N.  Am.  Cret.  and  Jnr., 
Bmitbaon.  Mlec.  OolL,  toL  7,  No.  177,  p.  8ft. 
Wadk.,  1861    F.  B.  Meek. 

tippana  (Con.)  Meek.    ri864.) 

Check  List  Inrert.  Foes.  N.  Am.  Cret  and  Jnr., 
gmithson.  Miic.  Coll.,  toL  7,  No.  177,  p.  86. 
Weeh.,  1864.    F.  B.  Meek. 

Formation:  Cretaoeoni. 

Location:  MiaeisBippi. 

tippana  (Conrad)  Oabb.    (1868. ) 

Am.  Jour.  Conch.,  vol.  4,  p.  147,  pi.  14,  flf.  90. 

Phila.,  1868.    W.  M.  Gabb. 
Formation:  Cretaceons. 

Pterodonta   ioflata    (d'Orb.)    Ramirez. 
(1880.) 

An.  Min.  Fomento  Bep.  Mex.,  Tomo  8,  p.  667, 

Lam.  a-4.    Mexico,  1880.    8.  Bamirei. 
Formation:  Cretaceous. 
Location:  Sierra  Mojada,  Mexico. 

— —  f  sp.  nndet.  Urqniza.    (1882.) 

An.  Min.  Fomento  Bep.  Hex.,  Tomo  7,  p.  2S4, 
fig.  18.    Mexico,  1882.    M.  Urqniza. 

Fonnation:  Cretaceons. 

Location:  Cerro  de  loeGnsmanee,  Coalcoman  dia* 
trict,  itate  of  Michoacau,  Mexico. 

Ptaropema ?  Whiteaves.    (1878.) 

Canadian  Naturalist,  toI.  8,  n.  sen.  No.  7,  pu  408. 

Montreal,  1878.    J.  F.  Whiteavei. 
Formation:  Jurassic 
Location:  Iltasyouoo  river. 

(T)  Whiteavee.     (1878.) 

Geol.  8ur.  Can.;  Bep.  Prog,  for  1876>1877,  p.  168. 

Montreal,  1878.    J.  F.  WhiteaTee. 
Formation:  Jurasric. 
Location:  Iltasyouoo  river,  British  Columbia. 

PtUotentbia  n.  g.  Gabb.    (1869.) 

Oeol.  Snr.  Cal.  Paleont,  toI.  S,  p.  128.  PhUa., 
1868.    W.  M.  Gabb. 

foliataa  n.  a.  Gabb.    (1869.) 

Geol.  8ur.  Osl.  Paleont,  vol.  2,  pp.  128, 128,  pU9, 

fig.  4.    Phiia.,  1860.    W.  M.  Oahh. 
Fonnation:  Oretaoeovs. 
Location:  Cottonwood  creek,  flhaeta  oonntj,  OaL 

Ptyohooanw  (d'Orb.)  Shnmard.    (1861.) 

Proo.  BortOB  8oe.  Nat  Hist,  voL  8,  1881^4881, 
pul80.    BoHoa,1888L    BLV.BhUMil. 


Ptychooeraa — Continued. 

—  asquicostatus  n.  a.  Gabb.    (1864.) 

GeoL  8ur.  CaL  Paleont,  toL  1,  p.  74,  pL  U,  fig. 

90.    Phila.,  1864.    W.  M.  Gabb. 
Fomaatioa:  Cretaceous. 
Location:  North  fork  of  Cottonwood  creak,  Al> 

dersons  gulch,  and  iCagle  creek,  Shasta  county, 

Cal. 

aratua  n.  8.  Conrad.    (1874.) 

Seventh  Ann.  Bep.  U.  B.  GeoL  and  Geosr.  Sac 

Terr.,  p.  465.    Wash.,  1S74.    T.  A.  Oonnd. 
Fonnation:  Cretaceous. 
Location:  Trout  creek,  near  Fairplay  [Colo.]. 

craaaum  n.  8.  Whitfield.    (1877.) 

U.  8.  Oeogr.  and  Geol.  Sar.  Rocky  Mt.  Begtos; 

Prelim.  Bep.  Paleont.  Black  HiUa,  pp.  40^  41 

Waeb.,  1877.    B.  P.  WhitflekL 
Formation:  Cretaceous. 
Location:  On  Old  Woman's  fork,  Bla^  blDiL 

craaaum  Whitfield.    (1880. ) 

Bep.  Geol.  Black  Hills  of  Dak.,  p.  468,  pL  11^ 

figs.  3-6.    Wash.,  1880.    B.  P.  WhitflaUL 
Fonnation:  Cretaceous. 
Location:  On  Old  Woman  forts.  Black  hills. 

craaaum  (Whitfield)  Stanton.  (1887.) 

Proc.  Colorado  Sci.  8oc,  vol.  2,  pt.  3,  for  1887,  pp^ 
186,186.    [Denver,  1888.]    T.W.Stanton. 

Formation:  Cretaceous. 

Location:  About  five  miles  north  of  the  town  of 
Boulder,  Colo. 

meekanom  n.  8.  Whitfield.     (1877.) 

U.  8.  Oeofl^.  and  GeoL  Bur.,  Bocky  Mt  region, 
Prelim.  Bep.  Paleont.  Black  Hills,  pp.  4^  48. 
Wash.,  1877.    B.  P.  Whitfield. 

Formation:  Crotaeeons. 

Location:  On  Beaver  oreek,  Black  hills. 
meekanum  Whitfield.    (1880.) 

Bep.  Geol.  Black  Hills  of  Dak.,  pp.  467,  488»  pL 

16,  flgS.  1,2.    Wash.,  1880.    B.  P.  Whltllald. 
Formation:  Cretaceous. 
Location:  On  Beaver  Creek,  Black  hills. 

mortonl  n.  8.  M.  6l  H.    (1857.) 

Proc.  Acad.  Nat  8ci.,  Phila.,  iS»r  1887,  p,  VUL 

PhU.a.,  1868.    Meek  A  Hayden. 
Formation:  Cretaceous. 
Location:  Great  bend  of  the  Mlssoorl,  Kebr. 

mortonl  (M.  &  H.)  Meek.    (1876.) 

Bep.  U.  8.  GeoL  Snr.  Terr.,  vol.  9,  pp.  412,  418^  pL 
20,flg8.  4»-e.    Wadi.,  1876.    F.  B.  Maak. 

Formation:  Cretaceous. 

Location:  Great  bend  of  the  Missmui  riTsr,  ka> 
low  Fort  Pierre. 

mortonl  (M.  &  H.)  Stanton.  (1887.) 

Proc  Colo.  ScL  Soc,  voL  2,  pt  8,  for  188T,  p. 

186.    [Denver,  1888.]    T.  W.  Stenton. 
Formation:  Crstaoeous. 
Location:  About  five  mllas  north  of  Ike  towa  if 

Boulder,  Colo. 

taxanoa  n.  s.  Shomaxd.    <t861.) 

Proo.  Boston  Soc  Hat  Hlit,  y«L  8»  lMl,]M%fk 
19a    BoalOD,188B.    Bw  F.  fl 


Location 
Navarro  oonaty,  Tn. 
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Ptyohcxsenui— Continned. 

-^  vBncouTereiiae   n.    8.    Whiteayes. 

(1879.) 

fltoL  Bur.  Obb.,  Hm.  Fom.,  toI,  1,  pt  8,  pp.  118, 
U4»  Id.  li,  flfct.  a,  So.     Montreal,  1870.     J.  F. 

WbitCATM. 

VmnatioD:  GretAeeou. 

LocatlOB:  Buika  of  the  Trent  riyer,  YanooiiTer 
lelADd. 

^—  (?  Hamltes)  quadratns  n.  8.  Gabb. 

(1864.) 
ileoL  flnr.  OU.  Paleont,  toL  1,  pp.  74,  76,  pL  Ifl^ 

flg.  U,  pL  14»  flflu  SI,  a.    Phila.,1861    W.  X. 

Gabh. 
fbnnatioo:  Cretaoeoiie. 
LooatloD:  Penee'i  ranch,  Bntteoonntj,  OaL 

Ptyohosyoa  n.  g.  Gabb.    (1876.) 

Proc  Acad.  Nat.  Sci.,  Phlla.,  for  1878,  p.  nk 
Phila.,  1876.    W.  M.  Qabb. 

- —  inoznata  n.  a.  Gabb.    (1876.) 

Proe.  Acad.  Hat.  Sci.,  Phlla.,  for  1878,  p.  SBS,  pi. 

17, 1lgL2-4.    Phfla.,1876.    W.  X.  Gabh. 
Formation:  Oretaceooa. 
Location:  Patanla  creek,  Oa. 

Ptygoatomnm    aenazinm    Bhrenberg. 

(1854.) 
lf]krogeologle,Taf.8S,flg.f7.    Lelpidc  188L    a 

O.  Xhrenberg. 
Fonnation:  Oretaceona. 
Loeatlon:  MiflMnri  region. 

— ^  qulnarlnm  Ehrenberg.    (1864.) 

Mikiogeologle,  Taf.  8S,  fig.  Siw     Leipsis,  1861 

0.  O.  Xhrenberg. 
Formation:  OreCaoeooa. 
Location:  MiMonii  region. 

Pognallaa  n.  g.  Conrad.    (1860.) 

Jonr.  Acad.  Nat.  Sd.,  Phila.,  toI.  4,  2d  aw.,  1866- 
1860,  p.  284.    Phila.,  1868-1860.    T.A.  Oonrad. 

denaatua  Conrad.    (1860.) 

Jonr.  Acad.  Nat  ScL,  Phila.,  toL  4,  2d  aw.,  1868- 
1860,  p.  884.    Phlla.,  1868-186a    T.  A.  Conrad. 
Formation:  Oretaoeons. 

- —  hamQlua  n.  8  Gabb.    (1864.) 

OeoL  Snr.  Oal.  PlUeont,  toL  1,  pp.  184,  126,  pL 
80,ag.81;pL18,flg.48.  Phite.,  1861  W.  M. 
Gabb. 


LocattOB:  8oathw«it  of  Kartlnea,  OaL 

-  hamQlva  QMb.    (1868.) 

Am.  Jonr.  Ooneh.,  toI.  4  p.  199,  pL  U,  QfH  l-t. 

Phlla.,  1888.    W.lLaabbi 
FormatloB:  Cretaeeooa. 

-  hanmUia  Gabb.    (1869.) 

GeoL  Bar.  OU.  Paleont.,  toI.  8,  pp.  168, 188,  pL 

87,  flga.  48,  48a.    PhUa.,  1869.    W.  M.  Cktbb. 
Fonnation:  Oretaoaooi. 
Location:  Oalifomla. 

-  manubxiatua  n.  a.  (}abb.    (1864.) 

Oeol.  Snr.  OU.  Paleont,  toL  1,  pp.  186,  128,  pL 

88^  fig.  829.    Phila.,  1884.    W.  H.  Gabb. 
Formation:  Oretaceona. 


OaL 


FugneUua—  Continued. 

typicua  n.  8.  Gabb.    (1876.) 

Pioc.  Acad.  Nat.  Sd.,  Phila^  for  1876^  pu  291^ 
Phila.,  1876.    W.  ILGabb. 

Fonnation:  Oretaoeoofi 

Location:  Patanla  creek,  Ga. 

(Gymnaroa)  manabortatna  Oabb. 

(1868.) 

Am.  Jonr.  Gonch.,  toI.  4,  p.  188;  pL  18,  flgik  4^  5, 

Phila.,  1868.    W.  M.  Gabb. 
Formation:  Cretaceooa. 
Location:  California. 

(Gymnanxa)  (}abb.    (1860.) 

Geol.  Snr.  Gal.  Paleont,  roL  2,  p.  188^  Phlla« 

1869.    W.  KGabb. 
Fonnation:  OraCaoeooi. 
Location:  California. 

Fnl'viiiitea  (Defiwnoe)  Conrad.    (1858.) 

Jonr.  Acad.  Nat  ScL,  Phila.,  ^L  8,  8d  ear.,  ISSa- 
1868,  p.  880.    PhihL,  1866-1868.    T.A.Coand. 

'— ^  argantea  n.  s.  Conrad.    (1858.) 

Jonr.  Acad.  Nat  Set,  Phlla.,  voL  8,  8d  aw.,  1866- 
1868,  p.  890,  pi.  84,  fig.  Ow  Phila.,  1866-1866. 
T.  A.  Conrad. 

Formation:  CreCaoeona. 

Location:  Owl  creek,  three  mllaa  notHi  of  tha 
town  of  Bipley,  M im. 

argentea  Conrad.    (1860.) 

Jour.  Acad.  Nat  Sd.,  Phila.,  toI.  4,  2d  eer.,  1866- 
1860,  p.  298,  pi.  48,  fig.  61.  Phila.,  1868-186a 
T.  A.  Conrad. 

Formation: 


argentea  Conrad.    (1867.) 

Am.  Jonr.  Conoh.,  wcL  8,  pp.  fl;  10.    PMk.,  IStl. 

T.  A.  Conrad. 
Formation:  Cretaceont. 

Papa  h^ooldea  n.  8.  (M.  ^k  H.)    (1866.) 

Proc  Acad.  Nat  ScL,  Phlla^  roL  8,  for  1888^  pQ, 

118,119.    Phlla.,  1867.    MeekAHajdan. 
Formation:  Tertiary  [dKetaoeona]. 
Location:  Three milee  above  Fort  Union. 

Purpura  ( Brag. )  (Hhb.    (1860. ) 

Jonr.  Acad.  Nat  Sd.,  Phlla.,  toL  4,  M  aer.,  1888- 
1860,  p.  SOL    Phila.,  1868>1860.    W.  HLQaUb. 

(Morea)naticellan.8.Gabb.  (1860.) 

Jonr.  Acad.  Nat  Sci.,  Phfla.,  toL  4,  2d  aw.,  1866- 
1860,  p.  901,  pL  48,  flg.  16.  Phila.,  18B8-1888L 
W.  M.  Gabb. 

Fonnation:  Oralaoaana. 

Location:  "Stw  Jttw&j. 

PurpnroMea  (Lyoett)  Oabb.    (1860.) 

Proc  Aead.  Nat  Set,  Phila.,  for  i860y  p^  86. 
Phila..  1861.    W.  ILGabb. 

?  dnbia  n.  a.  Gabb.  (1860.) 

Froc.  Acad.  Nat  fld.,  Phlla.,  for  1880,  p.  f^  pk  % 

flg.  11.    Phila.,  186L    W.  M.  Gabbw 
Formation:  Grelaoeone. 
Location:  MnUea  hlU,  X.  JL 
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Pjonodonta  veaiciilaxls  (Lam.)  Cook. 
(1868.) 

Ann.  Bep.  Q«ol.  Snr.  New  Jersey  for  1868,  p.  STi, 

fig.  — .    Kewark,  186&    O.  H.  Cook. 
•  Ibrmatlon:  Cretaceooa. 
Loofttion:  New  Jersey. 

—  Teaiciilaxti  n.  var.  Cook.    (1868.) 

Ann.  Bep.  Geol.  Snr.  N.  J.  for  1868,  p.  374^  flf.  ^ 

Newark,  1868.    O.  H.  Cook, 
flormatlon:  Cretaceom. 
Location:  New  Jereey. 

Psrrgulifera  Meek.    (1876.) 

Bep.  ExpL   areat  Baaia,    Terr.  Vtah,   p.  SOb 
Wadi.,1876.    T.  Bw  Heek. 

—  humeroaa  Meek.    (1876.) 

Bep.  Bxpl.  Great  Biuin,  Terr.  Utah.  p.  86S»  pL  8^ 

flgi.6a-e.    Wadi.,  1870.    V.  B.  Meek. 
formation:  Oretaceou? 
Location:  Bear  rlrer,  near  the  moatk  of  Snlplivr 


humeroaa  Meek.    (1877.) 

Bep.  Geol.  XxpL  Fortieth  Parallel,  vol  4,  pt.  1, 
pp.  176-178,  pL  17,  flgL  la,  19a;  flf.  «.  p.  177. 
Waab.,1877.    F.  B.  Meek. 

Formation:  Cretaceona. 

Loeatiou:  Salphor  creek,  near  Bear  river,  Wy«. 

humeroaa  (Meek)  White.    (1879. ) 

Eleventh  Ann.  Bep.  U.  8.  GaoL  and  Gaogr.  Sur. 

Terr.,  p.  246.    Wash.,  1870.    a  A.  Wbita. 
Formation:  Cretaceona. 
Location:  Bear  liver  vallfy,  Wy«. 

humeroaa  (Meek)  White.    (1888.) 

Twelfth  Ann.  Bep.  U.  8.  GeoL  and  Gaogr.  Snr. 

Terr.,  pt  I,  p.  06.    Waah.,  1888.    a  A.  White. 
Formation:  Gretaoeona. 
Location:  Near   the  month  of  Salphor  creak, 

Wyo. 

humeroaa  (Meek)  White.    (1882.) 

Proc.  U.  8.  Nat.  Mna.,  toL  6,  p^  08,  pL  8»  flgn 

la-U.    Wash.,  188S.    a  A.  White. 
Formation:  Cretaceona. 
Location:  Soathweatem  Wyoming ;  and  Utah. 

humeroaa  (Meek)  White.    (1883.) 

Third  Ann.  Bep.  U.  8.  GeoL  Snr^  p.  H  pL  6^  flga. 

4-«.    Waah.,  1883.    C.  A.  White. 
Formation:  Cretaceooa. 
Location:  Soathweatem  Wyoming  and  aiUMent 

parts  of  Utah. 

Pygurua  (d'Orb.)  Deeor.    (1858.) 

Synop.  Bchinoidea  Foas.,  pp.  909,  810.  Parii  and 
Wieabade,  1858.    S.  Deaor. 

..^  geometrioua  (Morton   sp.)   Deeor. 

(1858.) 
fliynop.  Bchinoidea  Foaa.,  p.  813.    Ptda  and  Wiea- 
bade, 1858.    E.  lleaor. 
Formation:  Cretaceona. 
Location:  Delaware. 

^— -  geometrlouB  (Agas.)  d'Orb. 

Pftleont.  Francaiae,  Bchinoidea  Irregnliera,  Terr. 

OnL  t.  Sixieme,  pp.  318,  314,  pU  830,  fig.  4. 

Paria,  185»-1860.    A.  d'Orblgnj. 
Vsmatlon:  Cretaceona. 
Data 


Pyilluaua  n.  g.  Conrad.    (1858.) 

Jonr.  Acad.  Nat.  8ci.,  Phila.,  vol.  S,  Sdaar.,! 
18B8,p.  332.    Phila..  186fr-1868.    T.A.Oonnid. 

(Conrad  typical)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Snr.  Terr.,  voL  0,  p.  344.  Waih., 
1876.    F.  B.  Meek. 

newberryl  (M.  A  H.)  Whitearea. 

(1885.) 
GeoL  and  Nat.  Hiat.  Snr.  Can.,  Oont.  Qan.  Bil^ 
ont.,  vol.  1,  pt.  1,  p.  81.    Montreal,  188S.    J.  F. 
Whiteavea. 
Formation:  Cretaceona. 

Location:  Weat  flank  of  West  bntte,  Mont,  Ib 
the  Sweet  Graaa  hiUa,  and  near  the  forty-nlBlk 
panJleL 

—  aubdenaatua  n.  s.  Conrad.    (1868.) 

Jonr.  Acad.  Nat  Set,  Phila.,  voL  3,  Id  eer.,  1856- 
1858,  p.  832,  pL  36,  fig.  U.  Phila.,  1866-U8IL 
T.  A.  Conrad. 

Formation:  Cretaceona. 

Location:  Owl  creek,  three  milaa  north  ef  tka 
town  of  BIpley,  Miaa. 

—  (Neptnnella)  intertextua  (M.  dt  H. 
•p.)  Meek.    (1876.) 

Bep.  U.  &  Gaol.  Snr.  Terr.,  voL  9,  pp.  348,  S48,  pL 
19,  flga.  14o,  5.    Waah.,  1876.    F.  B.  Meek. 

Formation:  Cretaceona. 

Location:  Tellowatone  river,  one  hnndrad  and 
Ally  milea  above  ita  month.  t 

(Neptnnella)  newberryl  (M.  A  H.) 

Meek.    (1876.) 
Bep.  U.  8.  GeoL  Snr.  Terr.,  voL  9,  pp.  MS,  347,  pL 

SI,  flflu  6a-/  and  fig.  89,  pw  846.    Waah.,  1871 

F.  B.  Meek. 
Formation:  Gretaoeona. 
Location:  Fox  hiUa^  Moraan  trading  poet  end 

Long  lake.   Dak.;    alao  on  tiie  TellowMoaa 

river,  one  hundred  and  flf^  milea  above  Ito 

month. 

(Neptunella)  aubtnrrltua  (M.  &.  H. 

sp.)Meek.    (1876.) 

Bep.  U.  8.  GooL  Snr.  Terr.,  voL  9,  pp.  347,  341^ 
pi.  32,  flga.  3a,  b,  and  fig.  40,  p.  347.  Waah., 
1876.    F.  B.  Meek. 

Formation:  Cretaceona. 

Location:  Grand  river. 

Pyrina  (Desmonl.)  Gabb.    (1869.) 

Geol.  Snr.  CaL  Paleont,  voL  8,  p.  276w  Phila, 
1869.    W.  M.  Gabb. 

parryi  n.  8.  Hall.    (1857.) 

Bep.  U.  S.  and  Mez.  Bound.  Snr.,  voL  1,  pt  1^  pp^ 
144, 146,  pi.  1,  flga.  IohL  Wadi.,  1867.  Jawa 
Hall. 

Formation:  Cretaceona. 

Location:  Loon  apringa,  EI  Paao  road  [Tez.^ 

parryi  ( Hall)  Gabb.    (1869. ) 

Geol.  Sur.  Gal.  Paleont.,  voL  8,  p.  278. 

1869.    W.  M.  Gabb. 
Formation:  Cretaceona. 
Location:  Sierra  de  laa 

Sonora,  Mez. 
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JPljilpara  (d'Orb.)  G.  A  H.    (1862.) 

Jovr.  Aoad.  Hat.  Sd.,  Phllik,  toI.  ft,  2d  mt.,  1801, 
186a,  pw  157.    PhlUL,  180^^1888.    G«bbAHora. 

•^-  Izresnlaxls  G.  A  H.    (1862.) 

Jour.  Acad.  Nirf.  BoL,  Phi]a.,ToL  8,9dMr.,  1889, 
1B88,  p.  167  LpL  80],  flf.  40L  FhUa.,  188S,  1888. 
aAl>b  A  Horn. 


XaUlflA  I*"!, 


K.  J. 


P^pxypaU  (Conrad)  Meek.    (1876.) 

Bap.  U.  8.  CtooL  Snr.  Tocr.,  toL  6,  pp.  888»  888. 
Wadu.1878.    V.  B.  MMk. 

—  alabamenria  (HbK    (1876.) 

Pkoc  AMid.  irat. 8oL,  FliIlA.,tel87i»Pp.  n8,888i 
Phl]a.,18Te.    W.  ILGaM. 


Ippi;  TlDoaBivwB,  V.  J, 

—  bttlrdi  (M.  &  H.  8p0  Meek.    (1876.) 
Bap.  U.  &  GaoL  8Dr.  Tanr.,  y«L  0,  pp.  88i^-871,pl. 

a,fl«a.lOa,k    Wadi.,UTft.    y.B.Haak. 
Bonaatloii:  Oataoaoaa. 
LaoaHon:    Ito  hiUa  aad  olbar  loatmkm  anr 

lloiraaa  rlrar. 

— -  bttlrdi  (M.  A,  H.  9.)  (Meek)  Gabb. 
(1876.) 

Proa.  Acad.  B^  8cL,  Vhila..  te  1B78^  pu  888^ 

Plklla.,1878.    W.H.GaUu 
Bannatlon*  OraCacaooa. 

»-balzdi  Tfti.  xotula  n«  tbv.  Meek. 
(1876.) 

Bap.  U.  a.  GaoL  8ar.  TMr.,  toL  8,  p.  871,  t7!^ 
pLSl,flc>-100|47.  P.87L    WMk^  UVt.    V.B. 


lacattoa;  Vox  hlUi  and  olbar  loaaUllai 


—  elerata  (Hbb.    (1876.) 

PMM.  Aoad.  Kat.  BcL,  PhUa.,  for  liTIL  p.  888^ 

Fhila.,1878.    W.  M.  Oabb. 
Bonnatlon:  Orataoaona, 
Location;  BoxUngton  00Qnt7»  K  J* 

-i- riohardflonll  (Taomey  sp.)  Gabb. 

(1876.) 
Pmow  Acad.  Kat  8cL,  FhU*.,  for  U7fl^  v»  VI 

Fhila.,  1878.    W.  M.  Gabb. 
flMnwtion:  Orataoaona. 

Location;  Haw  Jeciay;  Prairia  Unl^  Ala.;  B^ 
taoUcraak,  Ga. 

-i- eeptamliTata  Gabb.  (1876.) 

Pkoc  Acad.  Nat  Sd.,  Pbila.,  for  1H78»  p.  S8A. 

Pbila.,  1876.    W.  M.  Gabb. 
Ponaation:  Oretaceona. 
Location:  Naw  Jfxaay. 

_  ?  trocbifoiiniB  (Tmomey  sp.)  Ghibb. 

(1876.) 
Proe.  Acad.  Nat  Sd.,  PliUa.,  for  1876^  p.  8811 
Pbila.,  1878.    W.  ILGabb. 


Pyrnla  bairdi  n.  8.  M.  <&  H.    (1866.) 

Proc.  Acad.  Nat  8cL,  Pbila.,  for  1866^  p.  811 

Pbila.,  1857.    MaakAHaydan. 
Vormation:  Orataoaona. 
Location:  Moraan  xlTar  and  Wox  bflla,  NAr* 

glabra  n.  •.  Shnmaid.    (1868.) 

Trans.  Acad.  8d.,  8t  Lonia,  toL  1,  1866-1880^  % 

188.    8t  Lonia,  1866-1860.    B.  T.  Sbnnuvd. 
Vonnation:  Crataoaona. 
Location:  Nanaimo  livar,  Tanoonvar  ialaad. 

-»—  sp.  nndet.  Boemer.    (1849.) 
Taxaa,  p.  416.    Bonn,  1848.    P.  Boamar. 
Pbrmation:  Orataoaona. 
Location:  Watarfoll,  naar  Now  Braanfol% 


s  IKtrnMrn^;  Ualontawn,  Ala. 


—  ep.  nndet.  fioemer.    (1862.) 

Kraide  Ton  Tax.,  p.  87.   Bonn,  1858.   P. 
Ponnation:  Oretacaona. 

Location:  Watarfoll  of  tfaa  Onadalnpa^  balov  Vtm 
Brannfola^  Tbx. 

Qaadnda  (snbgen.  Baf.)  Meek.    (1876.) 

Bap.  U.  S.  GaoL  8ar.  Ttor.,  voL  8^  p.  614.  Waah., 
1876.    P.  B.Maak. 

Radlooonoha  n.  g.  Conrad.    (1869.) 

Am.  Jour.  Goncb.,  toI.  6,  Pbila.,  1869, 1870,  p.  Wt, 
Phila.,  1870.    T.  A.  Oonrad. 

Radlolltea  (Lam.)  Baroena.    (1877.) 
Am.  Mwao  Nao.  Max..  Tomo  1,  p.  108,  XaodM^ 
1817-1870.    K.  Baroana. 

—  anatinenaia  Boemer.    (1862.) 

Kralda  von  Tax.,  pp.  T7-70,  Tat  8^  flgn  »< 

Bonn,  185ft.    P.  Boamar. 
Ponnation:  Orataoaona. 
Location:  Anatin,  Tax. 

-— foUaoeuB  ?  (Lam.)  Urqnisa.   (1882.) 

An.  lUn.  Fcnnento  Bap.  Max.,  Tomo  7,  p.  888^  fl^ 

8.    Maxico,  1882.    M.  Uiqnin. 
Pbrmation:  Oretacaona. 
Location:  Bead  to  Blncon,  Onalnwnan  dfotrts^ 

Btata  of  Micboacan,  Maxleo. 

-»—  mendos8B  n.  8.  f  Baroena.    (1877.) 

An.  Moaao  Nac  Max.,  Tomo  1,  pp.  108»  190,  Jlcik 
16,17.    Maxico,  1877-1879.    M.  Baroaaa. 

Pormation:  Orataoaona. 

Location:  Stataa  of  Qaaretaro,  Minhoacan,  Yam 
Orax,  Ouarraro,  and  San  Lnla  Potoai,  Maxioo. 

—  tnrbinataa  (Lam.)  Urqnua.    (1882.) 
An.  Min.  Pomanto  Bap.  Max^  Tomo  7,  p.  888^ 

fig.  7.    Maxioo,  1888.    M.  Urqnlaa. 
Pormation:  Crataoaona. 
Location:  Boad  to  Bincon,  Ooalcoman 

Btata  of  Midioaoan,  Maxico. 

— —  sp.  nndet.  Boemer.    (1882.) 
KraidaTonTax.,p.77.    Bonn,  1868.    P. 
Pormation:  Crataoaoni. 

Location:  Sabina  craak  batwaan  Naw  Bimnnfoli 
and  Pradarickabnrg,  Tax. 

Radix  (snbgen.Montfort)  Meek.    (1876.) 
Bap.  U.  &  GaoL  Bar.  Tan;,  toL  8^  p.  588. 
1876.    P.BL 
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Radnla  (Klein)  Conrad.    (1869.) 

Am.  Jour.  Conch.,  toI.  6,  PhiUk,  1869,1870,  p.  99. 
Pblk.,  1870.    T.  A.  Conrad. 

._  acutilineata  (Con.)    Whitfield. 
(1885.) 
Hon.  U.  &  G«oL  Bar.,  toI.  9^  pp.  61^  61,  pL  9, 

llfliL6,7.    Waab.,  1886.    B.  P.  WbltfleUL 
Tbrmatioo:  Oretaeaonii 
Location:  Haddonfleld,  N.  J. 

^-^  d«aitloiitloo0ta  (Gabb  ip.)  Conrad* 
(1869.) 

Am.  Jonr.  OoboIi.,  toL  i,  Phila.,  1B60, 1870^  p.  90, 

pL  9,  flg.  17.    Phil*..  187a    T.  A.  Oonmi. 
Vonnatlon:  Orataoeona. 
Location:  Haddonfleld,  N.  J. 

—  oiTplenza  n.  b.  Conrad.    (1875.) 

Bapw  Qaol.  Bur.  H.  OL,  toI.  1,  Balelgh,  1876. 

W.  0.  Kerr.    App.  A,p.S,pLl,llf.5.    CA. 

OonnuL 
Formation:  Crataoeow. 
Looatloa:  Bnow  hlU,  Graana  oo«a|y,  V.  CL 

-^-p6lagloa(Mort.)  Whitfield.   (1886.) 

Hon.  U.  &  GeoL  Sor.,  toL  9,  pp.  61,  6S,  pL  6^ 

llga.»-«.    Waah.,  t68«.    B.  P.  WhitflaU. 
Formation:  Crataoeooa. 
Location:  Holmdal  and  IVaahold,  V.  J. 

— ^  retionlata  (L.  dt  F.)  Whitfield. 
(1885.) 

Mong.  U.  &  GaoL  Bar.,  roL  9,  ppw  68,  64,  pL  9^ 
flea.  8,9.    Waah.,  1886.    B.  P.  WbitflaUL 


Looatioii:  Upper  Ftaahold,  N.  J. 

Rapa  (Klein)  Conrad.    (1858.) 

Joar.  Acad.  Nat.  Sd.,  Fhlla.,  toL  8,  8d  ■«.,  1t»- 
1868,  p.  832.    Phlla.,  1856-1868.    T.A.OBBrid. 

-—  «levata  n.  e.  Oabb.    (1800. ) 

Jav.  Aoad.  Nat  BeL,  Phila.,  ^L  4^  Id  aar.,  lioe- 
1860,  p.  801,  pi.  48,  flf.  11.  Piyia.,  1866-186a 
W.  M.  Gabb. 


Location:  Near  BwUngton,  H.  J. 

-i*—  pymloidaa  n.  s.  Gabb.    (1860.) 

Pioc.  Acad.  Mat.  BoL,  Phila.,  for  IMQ^  p.  #4^  pL 

S,B(.4.    Phlla.,l§81.    W.  X.  GaM. 
Formation:  Grataceona. 
Iiooalktt:  BnrlliictoD  oowitj,  H.  X 

— ^  aapraplioata  n.  a.  Conrad.    (1868.) 

Jonr.  Aoad.  Nat  BcL,  Phila.,  toL  8,  9dier.,186fr- 

1868,  p.  882,  pL  86,  flg.  BOl    Phila..  1866-1868. 
T.  A.  Ganrad. 

Formation:  Cretaoaooa. 

Location:  Owl  creek,  three  mllai  north  of  th« 
town  of  Biplef,  Mia. 

HemoncHa  n.  g.  Gabb.    (1869.) 

OeoL  Bnr.  GaL  Fatoont.,  toI.  %  p.  iro.    PhllA., 

1869.  W.  ILOahb. 

«— iKxlBalln.e.  Cragin.    (1889.) 

BiOl.  Wadib.  OoL  Uh.  Hat.  Hirt.,  val  1,  No.  10^ 
9,9L    Topeka^UIB.    F.W.  (kacte. 


Remondia— Continued. 

-»-  liiroata  n.  8.  Gabb.    (1869.  j 

Geol.  Bur.  GaL  Paaeoat.,  vol.  2,  pp.  270,271, 
flg8.17, 17a.    Phila.,  1860.    W.M.Gabb. 

Formation:  Cretaceom. 

Location:  Bierim  de  lae  Gondfaa^  near  Ail 
Sonora,  Hex. 

RepteaohareUlna    (d'Grb.)    G.    A 
(1862.) 
Jour.  Acad.  Nat.  Set, Phila.,  roL  ^  Maw.. 
1868,  p.  146.    Phila.,  1862,1868.    Gabb  A 

-^  prolifera  n.  a.  G.  A  H.    (1862. ) 

Joar.  Acad.  Nat  Bd.,  Phila.,  ▼oL6k  2d  ■«., 
1863,  pp.  146, 147  [pL  20],  ilf.  28.  Phila. 
1868.    Gabb  A 


Iioeatlon;  Kiowa  eoaa|y,  aear  Balvltai^ 


Location:  Near  Mmlllcahlll,  N.  J. 

Repteaoliaxlpora(d'Orb.)G.&H.  (i; 

Joar.  Acad.  NM.  Bet,  Phila.,  fol.  6,  2d  aer. 
IMS,  p.  161.    Phila.,  1862, 1868.    Gabb* 

—  marginata  n.  b.  G.  dt  H.    (1862 

Joar.  Acad.  Nat.  Bd.,  Phila.,  toL  6,  2d  ear., 
1868,  pp.  161, 162  [pL  20],  fig.  86.  Phila^ 
1B68C    Gabb  A  Horn. 

Formation:  Cretaceona. 

Location:  Near  HulUca  hUt,  N.J. 

Rsptooelleporaila    (d'Orb.)    O.    d 
(1862.) 

Joar.  Acad.  Nat.  Bd.,  Phila.,  toI.  6,  2d  aer.. 
1868,  p.  181.    PhOa.,  1868, 1868.    Gabb  ft 

aspera  n.  a.  G.  &  H.    (1862.) 

Joar.  Aoad.  Nat.  Bd.,  Phila.,  fol.  6, 2d  aer., 
1868,  pp.  121, 1S2  [pi.  19],  ilf.  14.  Fhlia., 
1863.    GebbAH6m. 

Foiaiatliia   Oretaceooa. 

Location:  Timber  creek  and  near  MaUfta 
N.J. 

JUptaflMtrallA  (d'Orb.)  G.  AH.    (1 

Joar.  Acad.  Nat.  Bd.,  Phila.,  toI.6,  Id  nv^ 
1863,  pp.  161,  lO.  Phila..  1862, 1868.  < 
Hon. 

—  ?  heteropom  n.  a.  G.  &  H.    <] 
Joar.  Acad.  Nat  BcL,  Phila.,  vol.  6, 2d  aec 

1868,  p.  162  [pL  »l  fig.  60.    Phila.,  18« 
Gabb  A  Horn. 


Location:  Near  Mnllica  hOl  and 
N.J. 

RaptomnltioaTa  (d'Gib.)  Gabb.   (1 

Jonr.  Acad.  Nat  BcL,  Phila.,  toL  4,  Maer. 
U6Q,pb4QL    nklla.,188B-1860.    W.  M. 

— —  oepnlazlB  ?    (Mort.  ap.)  G.  I 
(1860.) 

Phila.,  IML    Gabb  A  Hera. 
Formation:  (kotaoeooa 
Looatloa:  New  JerMj. 

oepulaila  (G.  A  H.)  (M»b.    (] 

Joar.  Acad.  Nat  Bd.,  Phila.,  toL  4^  Id  aw 
I860;  p.  401,  pL  68,  figa  82-86.    Phlla^ 
W.H.Gabb. 


X.J. 
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Reptomnltioava— Contmoed. 
— oepnUuifli  G.  A  H.    (1802.) 

Jw.  Acad.  NU.  Bd.,  Phlln.,  toL5,  Sdaar.,  180; 
lS83,p.irr.    PUla.,lM2,ia6a.    Ctad^bAHom. 


Location:  Timber  craak.  K.  J, 

Reqnienla  (KatlL)  Coniad.    (1864.) 

Jfmr.  Acad.  Nat.  Set,  Fliila.,  yoL%Mmt.,imf^ 
UHp-SM.    PhUa.,  18eM>-1861    T.  A.  Oouad. 

—  pataglata  n.  8.  White.    (1884.) 

Bun.  U.  &  G«oL  0ar.,  No.  4,  ppw  6^  7,  pi.  1,  flgi. 
l-8,pL8,llfliLl^   Wadi.,1881  a  A.  White. 
Fonnalioii:  OretaotoiH. 
Locatton:  Tldnltj  of  Awttn,  Tn. 

^  patajiiata  (White)  Boemor.    (1888.) 

Marat.  AbhaadL  TlavlBr  Band,  Heft^^  pp,  1^ 
U>Tia£  I[xxxi],  tg.  16;Taf.  HI, [zzzml  jl^k 
ia-«.    Berlin,  1888.    F.  Boamar. 

Fonnation:  Oetaeeooa. 

Koeati^ :  Two  milea  aboratta  Boeth  of  Btetoii*^ 
near  Anatin,  Tex. 


-  eeziBeiii  Coiii»d.    (1854.) 

/oar.  Acad.  Nat  Sd.  Fhila.,  toL  I,  M  aar.,180(»- 
1854,  p.  889,  pL  fT,  tg.  8L  PhUa^  1860-1881 
T.  A.  CoDzad. 


Location:  Mioaonri  river,  Nabr. 

—  texana  (Eoem.)  White.    (1884.) 

Bull.U.8.  Oeol.  8iir.,Na  4k  p.  t,  pL^fl^ft-l 

Waah.,  1884.    0.  A.  White. 
Fonnation:  Cretaeeooa 
Location:  YiciBity  of  Aaatin,  Tax. 

Retelea  (d'Orb.)  G.  A  H.    (1882.) 

Joar.  Acad.  Nat.  Bci.,  Phiht.,  voL  6,  9d  eer.,  188S^ 
1863,  p.  164.    Phila.,  1862, 1868.    GabbAHom. 

ovalls  n.  8.  G.  &  H.    (1862.) 

Joiir.  Acad.  Nat  8ci.,  Fhila.,  toI.  6, 2d  aer.,  1868; 

1863,  p.  164,  [pL  21],  flg.  68.    PhlU.,  1868, 1868. 

Oabb  A  Horn. 
Flvrmation:  OretaceonB. 
Location:  Near  Mullica  hill,  N.  J. 

Hetepora  (Lam. )  Morton.    (1830. ) 

1«.  Jonr.  Sd.,  let  eor.,  toL  17,  p.  888.    Naw 
HaTan,1880.    &  G.  Morton. 

(Lam.)  Morton.    (1829.) 

iQvr.  Acad.  Nat  8ci.,  Phiia.,  toL  8;  lat  aar.,  ISSTT- 
1881,  p.  124.    Phila.,  1827-188L    &  O.  Korton. 
formation:  Gretaceona. 

locatloa:  Big  Timber  ereek,  Cnonaaitar  comfy, 
N.  J» 

— —  ep.  nndet.  Morton.    (1830.) 
Am.  Jonr.  SoL,  let  nr.,  foL  17,  p.  881 
HaTvo,  188a    &0.  Morton. 


Location:  Glonoaitar  oonaty,  H.  Jw 

-  sp.  nndet.  Morton.    (1884.) 

^qp-Oii^  Bern.  Orel  Or.  U.  8.,  Vu  TI^Ml 
1884.    a.  G.  Martoa. 


RetionUpora  Gabb.    (1880.) 

Jonr.  Acad.  Nat  Sd., PhUa.,  voL  4,MHr., 

lMQ,p.400.    Phila.,  1888-1860.    W.  M.  Oabi^ 

—  dlohotoma  n.  •.  G.  A  H.    (1882. ) 

Jour.  Acad.  Nat  Sd.,  Phila.,  toL  6,  Sd  Mr.,  IMt, 
1868,p.l78  CpLSl],flg.OA  Phila.,  1881  IMl 
aabbAHoni. 


Location:  Timber  ereek,  K.  J. 

-  aagena  n.  •.  G.  A  H.    (1880.) 

P*t)c  Acad.  Nat  8d.,  Phila.,  ftv  1880^  p.  §81 

Phila.,  1861.    Gabb  A  Hon. 
^vrmtMon:  GretaceoML 
Location:  KewJera^j. 

-  Msana  (G.  &  H.)  Gabb.    (1880.) 

Jonr.  Acad.  Nat  Bd.,  Phila.,  toL  1  fldnr.,  18B». 
!•».  pp.  40C^  401,  pi.  68,  llgfc  aO.«.  Phflft^ 
1868-1880.    W.M.aabh.  ^ 

Fiormation:  Gretaceona. 

Location:  Timber  aeek,  N.  J. 

—  aagana  G.  A  H.    (1868.) 

Jonr.  Acad.  Nat  Soi,  Philn.,  toL  IMmt.,  18811 
IMS,  p.  178.    Phila.,  1861 1881    QabbAHora. 
Formation :  Otataceooa. 
Location:  Timber  creek.  N.  J. 

Rhodaa  (snbgen.  H.  A,  A.  Ad.)  Meek. 
(1876.) 

Bap.  U.  &  GeoL  Snr.  Terr.,  vol  1  pw  666.    Waah. 
1871    F.B.Meek. 

RhynohonaUa  (Pisoher)  Meek.    (1864.) 

Geol.  8ur.  GaL  PWeont,  toL  1,  p.  88.    Phila.. 
1864.    F.  B.M0ek. 

—  asqnipUcatan.s.Gabb.    (1884.) 

Geol.  Sur.  Paleont,  rol.  1,  p.  86, pi.  l  llg* 87,87* 

6.    Phila..  1864.    W.  M.  Gabb. 
Formation:  Triaailc 
LocaUon:  CJinnabar  district,  in  the  range  eaat  of 

the  Humboldt  monntaini. 

gnathophora  n.  b.  Meek.    (1864.) 

Geol.  Sur.  Cal.  Paleont.,  yoL  1,  pp.  39, 4fl;  pL  1 

flge.  1«-/.    Phila.,  1864.    F.B.Meek. 
Formation:  Juraadc. 
Location:  Geneaee  vaUej,  Plomaa  coonty,  OUL 

gnathophora?  (Meek)  H.  A,  W. 

(1877.) 
Bep.  Geol.  BxpL  Fortieth  Parallel,  voL  4^  pt  1 
pp.  284,  286,  pL  7,  fig.  1     Waah.,  1877.     Hall 
*  Whitfield. 
Formation:  Jnraada 
locaUon:  Flaming  goige^  Unite  nage,  Utah. 

ha]lln.8.Gabb.    (1860.) 

Jow.  Aoad,  Nat  Bd..  Phila.,  Tot  4i  8il  ear.,  18BS- 
1861  p.  801  pL  48^  flgi.  aoo-ei  PhUa..  1888- 
1860.    W.  M.  Gabb. 

Formatfami  Triaade. 

Ifoeation:  Bath  eoonty,  Ta. 

-^  Ungnlata  n.  8.  Gabb.    (1864.) 

99oL  Snr.  OaL  Ptfeont,  yoL  1,  p.  84^  ^  i  e— 

•1860,*.    PhUa.,1861    W.  M.  Gabh. 
Fonnation:  Ttlaada. 

i:  Sterougroa,  Hamboldt  eoaniy.  Mm, 
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Rhynchonella — Continaed. 
^-^  znaadensis  n.  8.  Whitoaves.   (1^4.) 
Ctool.  and  N»t.  Hist  Snr.  Oaii.,  Mm.  Fo«.,  toI.  1, 
pt.  3,  p.  862,  pL  33,  figs.  8,  8a»b.     Montreal, 
1884.    J.  T.  WhitMTefc 
Ibratation:  Oretaceooa. 
Location:  South  aide  of  Mand  laland. 

— ^  m3rrina  n.  b.  H.  A  W.    (1877.) 

Bap.  Gool.  BxpL  Fortieth  Parallel,  toL  4,  pt.  S» 

p.  284,  pi.  7,  flga.  1-6.    Wash.,  1877.    HaU  M 

Whitfield. 
Formation:  Juraiaic. 
Location:  Flaming  Gorge,  Uinta  range,  Utah. 

myrlna  (H.  <&  W.)  Whitfield.  (1880.) 

Bap.  Geol.  Black  Hilla  of  Dak.,  p.  847,  pL  8^ 

flga.  6,  7.    Wash.,  1880.    B.  P.  Whitfield. 
Formation:  Jniusgic. 
Location:  Bed  canyon,  Black  hOliy  Dak. 

pUcatms(Sow.)£iohwald.  (1871.) 

Qeog.  Paleont.  Bemerk.  Halb.  Mang.  alentiachen 
Inaeln,  p.  200.  St  Peteraborg,  1871.  Xich- 
wald. 

Formation:  Oretaceona. 

Location:  Alaska. 

whitneyi  Gabb.    (1869.) 

Oeol.  8nr.  Cal.  Paleont,  vol.  2,  pp.  204,  906,  pL 
34,  figs.  1050,6.    Phila.,  1869.     W.  M.  Gabb. 
Formation:  Gretaceons. 
Location:  Martinea,  GaL 

M.  <&H.    (1865.) 
Paleont,  Up.  Missouri,  Bmithaon.  Oont  Knowl., 

Tol.  14,  No.  172,  pp.  71, 72,  pL  8,  fig.  4.    WariL, 

1866.    Meek  A  Hayden. 
Formation:  Jturaasic. 
Location:  Southwest  base  of  Black  bills,  Dakota 

T9nitorj, 

"  sp.  nndet.  Wbiteayes.    (1879.) 

Geol.  Snr.  Can.,  Mess.  Foss.,  toI.  1,  pt  ^  pi  177. 

Montreal,  1879.    J.  F.  Whitearsa. 
Formation:  Cretaceous. 
Location:  Suda  islands. 


f  White.    (1889.) 

Bull.  U.  &  Geol.  Snr.,  Ho.  61,  pb  86^ 

1889.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Suda  islands. 


Waah^ 


Rbyncliopterna  n.  g.  Gabb.    (1864.) 

Geol.  Sur.  CaL  Paleont,  toI.  1,  pp.  81,  88.  Fhlla., 
1864.    W.  M.Gabb. 

obesua  n.  8.  Gabb.    (1864.) 

Geol.  Sur.  CaL  Paleont,  toL  1,  p.  83^  pL  fl^  JIgik 
30,0,6.    Phila.,  1861    W.  M.  Gabb. 

Formation:  Trlasslc. 

Location:  Battleanaka  point»  new  Humboldt 
dty,  Not. 

Bhytophoma  Meek.    (1870.) 

Bep.  Bxpl.  Great  Baain,  Tmn,  JM^  f^  MtL 
Wadk^int.    F.BLMsak. 


Rhytophortui — Continned. 

(?)  glaber  n.  s.  Whiteavea.    (1886.) 

GeoL  and  Nat  Hist  Sur.  Can.,  Oont  Oaa.  Ptf^ 
ont,  ToL  1,  pt  1,  pp.  69,  7».  pi.  10;  JlgiL  ^ 
ia-e.    Montreal,  1886.    J.  F.  WhiteaToa. 

Formation:  Cretaceous. 

Location:  Belly  rirer,  east  side  of  Driftwood 
bend,  and  Belly  rirer  near  its  Junction  with  the 
Bow  rirer ;  south  side  of  the  Milk  river,  one 
mOe  aboTe  Pa-kow-ki  coulee;  sonth  Saakntehe- 
wan,  one  mile  below  the  mouth  of  fha  Bow 
river;  Driftwood  bend,  Canada. 

meekii  n.  b.  White.    (1876.) 

Bep.  GeoL  Uinta  Mts.,  pp.  118, 119.  Waili.,  UNL 

C.  A.  White. 
Formation:  Cretaceous. 
Location:  Bear  riTsr  tbIIsj,  near  Mallia 

Wya 

meekii  White.    (1879. ) 

Xleventh  Ann.  Bep.  U.  B.  GeoL  and  Googr.  I 
Terr.,  p.  243.    Wash.,  1879.    C.  A.  Wbilib 
Formation:  Cretaceous. 
Location :  Bear  river  valley,  Wyo. 

meekii  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  S.  GeoL  and  Geogr. 

Terr.,  pt  1,  pp.  88, 88,  pL  80^  llga.  8a,  5.  Wash., 

1883.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Near  the  month  of  Snlphnr  cteol^ 

Bear  river  valley,  Wyo. 

meekii  White.    (1888.) 

Third  Ann.  Bep.  U.  8.  Geol.  Bar.,  p.  88,  pl.% 
figs.  4,  6.    Wash.,  1883.    a  A.  Whita. 

Formation:  Cretaceous. 
Location:  Southwestern  Wyoming. 

pxiaouB  Meek.    (1876.) 

Bep.  BxpL  Great  Basin  Terr.  Utah,  ^  M^  pL  % 
figs.  4a,  b.    Wash.,  1870.    F.  B.  Meek. 

Formation:  Cretaceous? 

Location:  Bear  riTer,  near  monfli  of  Mpkaff 
creek. 

— —  pilBcaa  Meek.    (1877.) 

Bep.  Geol.  BxpL  Fortieth  Parallel,  voL  4^  pt  1, 

pp.  176, 176,  pi.  17,  figs.  6,  8a.   Wash.,  IffiTT.  K 

B.  Meek. 
Formation:  Cretaceous. 
Location:  Mouth  of  Sulphnr  creek,  on  Bearitvw^ 

Utah. 

-.—  priaouB  (Meek)  White.    (1879.) 
BlevMith  Ann.  Bep.  U.  8.  GeoL  and  Geogr. 
Terr.,  p.  843.    Wash.,  1879.    a  A.  Wbltiw 
Formation:  OrBtaceons. 
Location:  Bear  river  valley,  Wyo. 

priBcns  (Meek)  White.    (1883. ) 

Twelfth  Ann.  Bep.  U.  8.  GeoL  and  0«ogr. 

TecT.,  pt  1,  p.  88.    Wash.,  1888.    a  j 
Formation:  Oretaoeoos. 
Location:  Near  the  month  of  Bolplrar 

«M  valley  of  Bear  ztvec,  Wjo^ 
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Rhytophonuk— Continued. 

pxlBOiui  (Meek)  White.    (1883.) 

Third  Ann.  Bep.  U.  B.  G«oL  8nr.,  p.  88,  pL  8,  tgiL 

8,3.    WMh.,  188S.    a  ▲.  White. 
Fonnatlon:  Creteceom. 
Location:  Sonthwectem  Wyominf. 

SimeUa  ?  (Agae.)  Conrad.    (1868.) 

Jour.  Acad.  Nat  Sci.,  Fhlla.,  toL  S,  Sd  ser.,  1885- 
1868,  p.  331.    Fhila.,  186fr-1868.    T.  A.  Conrad. 

(snbgen.  Agas.)  Gabb.    (1864.) 
G«ol.  Sot.  GaL  Paleont.,  toL  1,  p.  128.    FhUa., 
18M.    W.  M.  Gabb. 

onmriliratna  n.  8.  Conrad.    (1868.) 

Joor.  Acad.  Nat  Sd.,  Fhila.,  toL  8,  2d  mt., 
1806-1868,  p.  881,  pL  86,  fig.  8.    Philk,  1856- 

1868.  T.  A.  Oonnid. 
Formation:  Gretaceom. 
%)cation:  Owl  crettk,  Uirea  mllw  math  of  the 

town  of  Ripley,  Hlv. 

macilenta  n.  s.  White.    (1889.) 

Bnll.  U.  8.  Oeol.  Snr.  Na  61,  pp.  19, 20,  pL  8,  flflu 
10-12.    Waah.,  1889.    0.  A.  White. 

Formation:  Cretaceous. 

Location:  About  two  miles  northward  ftom  New 
Idria,  Freeno  county,  Gal. 

Stingioula  (Deahayes)  Shomard.    (1861.) 

Proc.  Boeton  8oc.  Nat  Hist,  toI.  8,  1861, 1882,  p. 
192.    Boston,  1882.    B.  F.  Shnxnard. 

acutisplra  n.  b.  Shnmard.    (1861*) 

Proc.  Boeton  Soc.  Nat  Hist,  vol.  8, 1861, 1862, pp. 

193, 194.     Boston,  1862.    B.  F.  Bhnmard. 
Formation:  Cretaceous. 
Location:  Bed  river,  Lamar  county,  Tex. 

pulchella  n.  8.  Shnmard.    (1861.) 

Proc  Boeton  Soc  Nat  Hist,  toI.  8, 1861, 1862,  pp. 

192, 183.    Boston,  1862.    B.  F.  Shumard. 
Formation:  Cretaceous. 
Location:  Chatfleld  point,  NaTarro  county,  Tez. 

subpellucida  n.  8.  Shnmard.  (1861.) 

Proc.  Boston  Soc.  Nat  Hlct,  toI.  8, 1861, 1862,  p. 

198.    Boston,  1862.    B.  F.  Shumard. 
Formation:  Cretaceom. 
Location :  Blufh  uf  Bed  rlTer,  Lamar  county,  Tex. 

^ingineUa  (d'Orb.)  Gabb.    (1869.) 

Geol.  Sur.  OaL  Paleont,  toI.  2,  p.  174.    Phllai^ 

1869.  W.  M.  Oabb. 

pinguis  Gabb.    (1869.) 
Geol.  Sur.  Gal.  Paleont,  toI.  2,  p.  176.    Fhlla., 

1869.    W.  H.  Gabb. 
Formation:  Cretaceous. 

polita  n.  8.  Gabb.    (1869.) 

GeoL  Snr.  GaL  Paleont,  toI.  2,  pp.  174^  176,  pL  28, 
fig.  60.    Phila.,  1869.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  South  of  the  road  from  Colusa  to  the 
Hot  sulphur  springs  in  the  first  range  of  foot- 
hills, Colusa  county,  CaL 

cretacea  n.  b.  Conrad.    (1869.) 

Am.  Jour.  Conch.,  vol.  6,  Phila.,  18C9, 1870,  pp. 

100,  101,  pL  9,  fig.  16.    Phila.,  1870.    T.  A. 

Oonrad. 
Formation:  Ck^taoeoos. 
Losatkm:  Heddonfleld,  S.  J. 


Robnllna  ?  denaria  Ehrenberg.    (1864.) 

Mlkiogeologle,Taf.82,flg.88.   Ltlpriig,  1861   a 

O.  Ehrenberg. 
Formation:  Grstaoeous. 
Location:  MisslMippi  region. 

ocelluB  Ehrenberg.    (1864.) 

Klkrogeologle,  Taf.  82,  fig.  47.   Ldpdg,  1854.  a 

G.  Xhrenburg. 
Formation:  Cretaceous. 
Location:  Mlwissippl  region. 

Rosalina  (d'Orb.)  Eense.    (1861.) 

]Iath.-Naturw.  CI.  Kaiserl.  Akad.  Wiss.,  SIt>> 
nngsb.,  1861,  Band  xut,  p.  337.  Wien.,  186ft. 
A.  X.  Beuss. 

— ^  boaqnetl  n.  8.  Senss.    (1861.) 

llath.-Natnrw.  01.  KalserL  Akad.  Wiss.,  Slt>> 
ungsb.,  1861,  Band  xur,  p.  837  [Taf.  nx,  fig.  1^ 
Wien.,  1862.    A.  X.  Beuss. 

Formation:  Cretaceous. 

Location:  New  Jersey. 

RoBtellaxla  (Lam.)  Morton.    (1834.) 

Synop.  Grg.  Bern.  Cret  Or.  U.  &,  p.  48.  Phllai, 
1834.    S.  G.  Morton. 

sp.  Credner.    (1870.) 

Zeltsch.  Deutscb.  Geol.  Ges.,  Band  22,  p.  287. 

Berlin,  1870.    H.  Credner. 
Formation:  Cretaceous. 
Locaticm:  New  Jersey. 

amezlcana  n.  s.  E.  &  S.    (1857.) 

Trans.  Acad.  Set,  St  Louis,  toI.  1,  1866-1860,  p, 

42.     St  Louis,  1866-1860.    Evans  A  Shumard. 
Formation:  Cretaceous. 
Location:  Moreau  and  Grand  rlTers. 

amerloana  (£.  &.  S.)  Meek«    (1859.) 

Northwest  Terr.  Bep.  Prog.  Assin.  and  Saskat 
ExpL  Bxped.,  H.  T.  Hind,  p.  184.  Toronto, 
1869.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  South  branch  of  the  Baskatchewaa, 
Canada. 

—  arenaznm  n.  a.  Morton.    (1838.) 

Am.  Jour.  Sci.,  1st  ser.,  toI.  23,  p.  292,  pL  6,  flg> 

8.    New  HaTen,  1833.    8.  O.  Morton. 
Formation:  Cretaceous. 

-^—  arenanun  Morton.    (1834.) 

Synop.  Org.  Bern.  Cret  Gr.  U.  8.,  p.  48,  pL  8^  llg. 

8.    Phila.,  1834.    a  0.  Morton. 
Formation:  Cretaceous. 

blangulata  n.  8.  M.  &  H.    (1856.) 

Pioc.  Acad.  Nat  Sd.,  Phila.,  for  1856,  p.  66. 

Phila.,  1857.    Meek  A  Hayden. 
Formation:  Cretaceous. 
Location:  Yellowstone  rirer,  one  hundred  and 

fifty  miles  from  its  month,  Nebr. 

?  ooUlna  n.  b.  Conrad.    (1857.) 

Bep.  U.  8.  and  Mex.  Bound.  Sur.,  toI.  1,  pt  ^  p. 

167,  pi.  13.  figs.  3a,  6.    Wash.,  1867.    T.  A. 

Conrad. 
Formation:  Cretaceous. 
Location:  Between  Bio  Sen  Pedro  and  Bio  Po«^ 

eoB. 
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Rofltellazla — Contiiraed. 

ftiaiformls  n.  b.  H.  db  M.    (1864.) 

Kern.  Am.  Acad.  Arts  mad  Sd.,  toL  6,  n.  ■.,  pb  898, 
pi.  8,  flfk  10a,  b.  Cambridge  and  Boaton,  1866b 
Hall  A  Meak. 

Honnatioii:  OretaeaoiML 

Ifoeatloii:  Saga  craak. 

maorodaotlla  n.  s.  Tioott..    (1840.) 

rath  GtooL  Bep.  TannaMa,  pb  68.    Naabvilla^ 

184a    G.  Trooat. 
IVynmatloii:  Oretaaaooa. 
LocatloB:  Hear  Pvidj,  MoNaliy  Mvntj,  TiBB. 

-^  monopleoxoidillA  n.  s.  Boemer. 

(1888.) 
Palaont  Abbandl.  Ylarter  Buid.  Haft.  4^  ».  18^ 

TkH  m  [zzziil],  flck  8a»aft.    BwUn,  1888.    W. 

Boamar. 
Toimation:  Orataoaoua. 
Loeation:  Two  milaa  abova  tiba  menXk  ti  Bufton^ 

creak,  near  Anatin,  Tax. 

— —  xMnnata  n.  s.  Morton.    (1884.) 

Qynop.  Oig.  Bam.  Gret.  Or.  U.  S.,  pi  48^  pL  1^ 

flg.  9.    PhllA.,  1834.    &0.  Koiton. 
Formation:  Oretaoeona. 
Location:  Prairie  blnfi;  Ala. 

rostrata  n.  8.  Qabb.    (1880.) 

Jonr.  Acad.  Nat  ScL,  Fhila.,  toL  4^  fid  air.,  1868- 
1860,  p.  390,  pi.  88,  flg.  7.  Fhila.,  1868-1880. 
W.  K.  Gabb. 

Formation:  Oretaoeona. 

Location:  Burlington  oonnty,  H.  J.,  and  Pralrla 
blnfl;  Ala. 

-^—  rostrata  (Mori.)  Conrad.    (1876.) 

Bep.  OeoL  8nr.  N.  C,  toL  1,  Baleigh,  1876,  W. 

0.  Kerr,  App.  A,  pp.  12,  IS.    T.  A.  Oonrad. 
Formation:  Oretaceona. 
Location:  Snow  bill,  Greene  coontj,  K.  0. 

.^—  ?  tezana  n.  8.  Conrad.    (1857.) 

Bep.  U.  8.  and  Mez.  Bound.  Sur.,  toL  1,  pi.  1^  p^ 

168,  pi.  18,  flga.  4a,  b.    Waah.,  1867.    T.  A. 

Oonrad. 
Formation:  Oretaceoua. 
Location:  Between  Bio  San  Pedro  and  Bio  Fn«p> 

ooa  [Tex.]. 

—  (Rlmella)  oanalifiBra  n.  b.  Gabb. 
(1864.) 

Geol.  Sur.  OaL  Paleont,  toL  1,  pp.  U8,  IM^  pL 

29,  flg.  228.    Fhila.,  1881    W.  IL  Gabb. 
Formation:  Oretaoeona. 
Location:  Kartinea,  and  near  Foort  T^on,  OaL 

—  (Rlmella)  ainiplez  n.  •.  Gabb. 

(1864.) 
Geol.  Snr.  Oal.  Paleont.,  toL  1,  p.  IM^  pL  IG^ 

flg.  80.    Fhila.,  1864.    ▼.  IL  Gabbb 
Formation:  Oretaceona. 
Location:  San  Diego;  Olajton,  OaL 

— ^  Bp.  nndet.  Morton.    (1890.) 

Am.  Jonr.  Sd.,  let  aer.,  toI.  17,  pb  Wk    Mtm 

HaTen,  1880.    8.  G.  Morton. 
Formation:  Oretaoeona. 
Loeation:  Oheeapei&e  and  Delaware  caaal;  Mnl- 

Moa  hin  and  other  plaeoa  In  Kaw  Jeiaegr. 


Rostellaila — Continued. 

sp.  nndet.  Morton.    (1884.) 

9ynop.  Org.  Bem.  Cret  Gc.  U.  8w,  y^  i 

1884.    S.G.  Morton. 
Formation:  Oretaceona. 


-  Bp.  nndet.  Boemer.  (1848.) 
Tazai^  p.  414.  Bonn,  18«8i  F.  Boam 
FonnatloB:  Oretaoeona. 

Location;  Fraderickabnig^  Tas. 

-  Bp.  nndet.  Boemer.    (1849.) 
TlHEaa,p.4U.    Boan,18«8i    F.J 
Foamation:  Obataeaooa. 
LocatioB:  Watarfidl  near  Haw 


—  Bp.  nndet.  Boemer.    (1852.) 
KTCideTonTax.,p.88.    Bonn,  1881.    F.  Be 
Formation:  Oretaoeona. 

Location:  WaterfUl  of  tha  Onadalnpa  bilaf! 
Braanftl8,Tex. 

Bp.  nndet.  Boemer.    (1862.) 

Kralde  Ton  Tex.,  p.  88.   Bona,  186SL    F.  Be 
Formation:  Gretaoeooa. 
Location:  Frederiokabnrg^  Tax. 

Rostellitea  n.  g.  Conrad.    (1866.) 
Pkoo.  Acad.  Hat.  Sd.,  Fhila.,  for  186^  U 
868L    Fhila.,  1886.    T.  A.  Oonrad. 

(Con.)DaU.    (1890.) 

Tzana.  Wag.  Free  Inat.  ScL,  Fhila.,  t«L  8^ 

Fhila.,  189a    W.  H.  DalL 

^—  naaatoa  Gfabb.    (1876.) 

Fkoc  Acad.  HaL  ScL,  Fhila.,  te  UM^  | 

Fhila.,  1876w    W.  M.  Gabb. 
FMmation:  Oretaoeona. 
Locaticm:  Pataula  creek,  Olagr  eoaBtif,Qa. 

—  tezana  Conrad.    (1857.) 

Bep.  U.  &  and  Mex.  Bonnd.  Sur.,  toL  I,  p( 
168,  pL  H  flgk  2a,  6.     WaA.,  186¥. 
Oonrad. 

Formation:  Oretaoeona. 

Looation:  Bagle  PImb  [Teoc]. 

tezana  (Con. )  Dall.    (1890.> 

Trana.  Wag.  Free  InaL  Bd.,  FhOa.,  v«l. 

71-73.    Fhila.,  1880.    W.  H.  DaO. 
Formation:  Oretaceona. 
Looation:  Bagle  Paa,  Tex. 

texaniia  n.  b.  Conrad.    (1865.) 

Froo.  Acad.  Hat  ScL,  Fhila.,  flbr  IMM^  188^ 

Fhila.,  1866.    T.  A.  Oonrad 
Formation:  Oretaoeona. 
Looation:  Bagle  Fa«,  Tex. 

Bota]lA(Lam.)BenB8.    (186L) 

MMh.-Hatnrw.  OL  Kalaari.  Akad 
nngab.,  1861,  Band  xur,  p^  888. 

A.B.  Benm. 

-^—  oalolpara  Ehrenberg.    (1864. ) 

MIkzogaotogia,  Tat  8^  fls;  88L 

Ol  G.  Bhrenberg. 
fonnatlon:  Oretaoeona. 
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Rotalia — Continned. 

globulosa  Ehrenberg.    (1854.) 

Hikrogeologie,  Taf.  32,  Acs.  31  and  tf .    Laipslg, 

1864.    C.  6.  Ehrenberg. 
rormation:  Gretaceone. 
Locatioa:  MiaiMppi  region. 

—  globulosa  Ehrenberg.    ( 1864. ) 

Mikrogcologie,  Taf.  32,  fig.  21.    Leipzig,  1851. 

C.  G.  Ehrenberg. 
Formation:  OretacaoitB. 
Locatloo:  Minoiiri  region. 

—  heptas  Ehrenberg.    (1854.) 

Mikrogeologie,  Taf.  32,  fig.  40.    Leipzig,  18M. 

C.  G.  Ehrenberg. 
Formation:  Cretaceona. 
Location:  Misaissippi  region. 

—  lenticnllna  Ehrenberg.    (1854.) 

MilLTogfologie^  Taf.  32,  fig.  32.    Leipzig,  1864. 

0.  6.  Ehrenberg. 
Formation:  Cretaceona. 
Location:  MiaK>nrl  region. 

leptospira  Ehrenberg.    (1854.) 

Mikrogeologie,  Taf.  32,  flg.  82.    Leipzig,  1864. 

G.  G.  Ehrenberg. 
Formation:  Cretaceoni. 
Location:  Mininlppi  region. 

mortoni  n.  s.  Reuss.    (1881.) 

lEath.-Nartnnr.  01.  Kaiiorl.  Akad.  Win.,  Sita- 
nngeb.,  1861,  Band  xlit,  p.  337,  Taf.  nix,  flg.  1. 
Wein.,  1882.    A.  S.  Benaa. 

Formation:  Gretaoeons. 

Location :  Haw  Jersey. 

nonas  ?  Ehrenberg.    (1854. ) 

Mikrogeologie,  Taf.  32,  flg.  36.    Liepzig,  1854. 

C.  O.  Ehrenberg. 
Ibrmation:  Gretacaous. 
Location:  MiasiMippl  region. 

senarla  Ehrenberg.    (1854.) 

Mikrogeologie,  Taf.  32,  flg.  30.    Leipzig,  1864. 

G.  G.  Ehrenberg. 
Formation:  Cretac«ona. 
Location:  Miasiasippi  region. 

^otalina Lyell.    ( 1844. ) 

Qnazt.  Joor.  GaoL  8oo.,  London,  toL  1,  p.  64^  llga. 

a,  4»  p.  M.    London,  1846.  Charles  Lyell. 
Formation:  Cretaceona. 
Location:  Timber  creek,  N.  J. 

teotundaxia    (snbgen.     Raf.)     Meek. 

(1876.) 
Bapu  U.  &  GaoL  Bar.  Tarr.,  toI.  9,  p.  614.    Wash., 
1876.    F.  RMeak. 

Qagxina  longlrostxla  Ehrenberg.  (1854.) 

Mikrogeologie,  Taf.  SS,  flg.  22.    Leipzig,  1864. 

G.  G.  Ehrenberg. 
Formation:  Gretaoaooa. 
Location:  Miaaiaaippi regloD. 

Salenia  meadcana  n.  8.  Sohltlter.  (1887.) 

Tcrhandl.  Natnrlist.  Yereinea,  Prenaa,  Bhein- 
landa,  44  Jahrg.  1  HUfte.  Bonn,  1887.  Sitz- 
nngd).,  pp.  41,  42. 

Imnation:  Cretaceona. 

location:  Gold  placera  of  Gnadatnpe,  aayenty-flTe 
Bllaa  eaat  of  Chihuahna,  Mexico. 

Bull.  102 17 


Salenia — Continned. 

*— ^  prestanBls  ( Desor )  Cottean .   ( 1890. ) 

Bull.  Soe.  Geol.  France,  3d  aer.,  vol.  18,  Ko.  4,  pp. 

294,  296.    Paria,  1890.    Cottean. 
Formation:  Cretaceona. 

Location:  Placen  de  Guadalnpe  (Chihuahna). 

preatenaia  (Desor)  Cottean.    (1890.) 

Bull.  Soe.  Geol.  France,  3d  aar.,  toL  18,  pp.  294, 

295.  Paria,  1890.    Cotteau. 
Formation:  Cretaceona. 

Location:  Placexa  de  Gaudalupe  (Chihuahua), 
Mexico. 

Sanguinolaria  (Lam.)  Conrad.    (1860.) 

Jonr.  Acad.  Nat.  Sci.,  Ptiila.,  vol.  4,  2d  aer.,  1868- 
1860,  p.  277.    Phila.,  185S>1860.    T.  A.  Conrad. 

?  caudata  n.  s.  White.    (1889.) 

BuIL  U.  S.  Geol.  Snr.  No.  51,  p.  61,  pi.  10,  figa. 

1-3.    Waab.,  1889.     C.  A.  White. 
Formation:  Cretaceoaa. 
Location:  Carbonado,  Woah. 

oretacenaia  n.  a.  Conrad.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phlla.,  vol.  4,  2d  aer.,  1868- 
1860,  p.  277,  pi.  46,  flg.  11.  Phila.,  1858-1860. 
T.  A.  Conrad. 

Formation:  Cretaceona. 

Location:  Tippah  county,  Miia. 

oblata  n.  s.  Whitfield.    (1876.) 

Bap.  Bee  Carroll  Mont  to  Tellowatone  National 
Park,  p.  144,  pi.  2,  flga.  3,  4.  Waah.,  1876.  B. 
P.  Whitfield. 

Formation:  Cretaceona. 

Location:  Near  the  mouth  of  the  Judith  rirer. 

BazicaTa  [Bellevne]  Eichwald.     (1871.) 

Geog.  Paleont.  Bemerk.  Halb.  Mang.  aleutiachen 
loseln,  p.  127.  St.  Petersburg,  1871.  E.  Bich- 
wald. 

jiiraaaica  n.  8.  Whitfield.    (1877.) 

U.  8.  Geogr.  and  Geo!.  Snr.  Bocky  Mt.  Begion; 

Prelim.  Rep.  PalTont.,  Black  Hllla,  pp.  25,  26. 

Wash..  1877.    B.  P.  Whitfield. 
Formation:  Jaraaale. 
Location:  Bedwatcr  Talley.  Black  hilla.  Dak. 

juraaalca  Whitfield.    (1880.) 

Bep.  Geol.  Black   Hilie  of  Dak.,  pp.  376,  377,  pi. 
5,  flga.  25-30.    Waah.,  1880.    B.  P.  Whitfield. 
Formation:  Juraaaie. 
Location:  Bedwater  valley.  Black  hllla. 

— »  nngana  (Grew.)  Eichwald.    (1871.) 

Gaog.  Paleont  Bemerk.  Halb.  Mang.  aleutiachen 
Inaeln,  p.  127.  St.  Patarabuig,  187L  B.  lich- 
wald. 

Formation:  Cretacaona. 

Location:  Unga  ialand,  Alaaka. 

Scala  (Klein)  Gabb.     (1876.) 

Proc.  Acad.  Nat.  Sci.,  Phlla.,  for  1876,  p.  296. 
Phlla.,  1876.    W.  M.  Gabb. 

(Opalia)  annulata  (Morton)  Gabb. 

(1876.) 
Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1876,  p.  296. 

Phila.,  1876.    W.  M.Gabh. 
Formation:  Cretaceona. 
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Bcala — Continned. 

(Opalia)  oyolostoma  n.  b.  Gftbb. 

(1876.) 
Proo.  Acad.  Nat  ScL,  Phlla.,  for  1876,  pp.  207 

298.    PhllA.,  1870w    W.  ILGabb. 
Formatiim:  OretaoeooB. 

(Opalia)  thomaai  n.  s.  Gabb.  (1876.) 

Proc  Acad.  Nat  8eL,  PhUa.,  for  1876,  pp.  296, 

297.    Phlla.,1876.    W.  M.  Gablk 
Formation :  Cretaceona. 
Location :  New  Jerwy. 

Scalarla  [Lam.]  Morton.    (1880.) 

Jonr.  Acad.  Nat.  Bel.,  Phila.,  toL  6,UtMr.,1827- 
1831,  p.  196.    Phila.,  1827-1831.    S.  a.  Morton. 

albensia  (??;  (d'Orb.)    Whiteayes. 

(1876.) 

Geol.  Bnr.  Can.,  Km.  Fofli.,  Tol.  1,  pt  1,  pp.  60, 61, 
pi.  9,  fig.  6.    Montreal,  1876.    J.  F.  WblteaTea. 
Formation:  Oretaceons. 
Location  :  Qaeen  Charlotte  islanda. 

<-^— annulata  n.  s.  Morton.    (1830.) 

Am.  Jour.  Sci.  1st  aer.,  Tol.  18,  pi.  3,  fig.  6.    New 

Haven,  1880.    8.  6.  Morton. 
Formation:  Cretaceous. 

-^  annnlata  Morton.    (1830.) 

Jonr.  Acad.  Nat  Sd.,  Phila.,  toI.  6,lBt  ser.,1827- 
1831,  pp.  196,  197.  Phila.,  1827-183L  &  O. 
Morton. 

Formation :  Cretaceous. 

Location:  Olouoeeter  county,  N.  J. 

^^  annnlata  Morton.    ( 1834. ) 

Synop.  Org.  Bem.  Cret  Or.  U.S.,  pp.  47,  48,  pL 8, 

flg.  10.    Phila.,  1834.    8.  Q.  Morton. 
Formation:  Cretaceous. 
Location:  Glouceeter  county,  N.  J. 

cerethiformlB  n.  b.  M.  &  H.    (1856.) 

Proc.  Acad.  Nat  Sd.,  Phila.,  for  1856^  p.  63. 

Phila.,  1857.    Meek  St  Hayden. 
Formation:  Cretaceous. 
Location:  Moreau  trading  poet,  Nebr. 

forsheyi  n.  8.  Shumard.    (1861.) 

Proc.  Boston  Soc  Nat  Hist,  toI.  8, 1861, 1862,  pp, 

195, 196.    Boston,  1862.    B.  F.  Shumard. 
Formation:  Cretaceous. 
Location:  Chatfield  point,  Nararro  county,  Tex. 

matbewBoni  (Gabb)  White.  (1889.) 

Bull.  V.  8.  Geol.  8nr.,  No.  61,  p.  4fi.     Wash., 

1889.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Sheep  Jack  island. 

^^  ft»HTwan<  n.  8.  Morton.     (1834.) 

gynop.  Org.  Bem.  Cret  Or.  U.  8.,  p.  47,  pL  IS, 

flg.  9.    Phila.,  1834.    8.  O.  Morton. 
Formation:  Cretaceous. 
Location:  Prairie  bluif,  Ala. 

allllmani?  (Mort.)  Owen.    (1860.) 

Second  Bep.  Oeol.  Bee.  Ark.,  pL  8,  flg.  7.    Phila., 

1860.    D.  D.  Owen. 
Formation:  Cretaceous. 
Location: 


Soalaria— Continned. 

teacana  Boemer.    (1852.) 

Kreide  von  Tax.,  pp.  39,40,  TaC  4,  Acs. 

Bonn,  1862.    F.  Boemer. 
Formation:  Cretaceous. 
Location:  Waterfall  of  the   Ouadalnpa, 

New  Braunfels,  Tez. 

(Opalia)    mathewBonii    (  G  i 

Whiteavea.    (1879.) 
GeoL  8ur.  Can.,  Mes.  Fosa.,  toL  1,  pL  % 

Montreal,  1879.    J.  F.  WhiteaTci. 
Fonnatlon:  Oretaoeoua. 
Location:  Sud»  Islanda. 

(Boala)  bioarinllera  n.  a.  Sbni 

(1861.) 

Proc  Boston  Soc.  Nat  Hist,  toL  1881,  If 
197, 198.    Boston,  1862.    B.  F.  Shumard 
Formation:  Cretaceous. 
Location:  Bluflh  of  Bed  rlrer,  Lamar  count 

(Scala)  lamarenala  n.  a.  Sbni 

(1861.) 

Proc.  Boston  Soc.  Nat  Hist.,  toI.  8, 1861, 1 

197.    Boston,  1862.    B.  F.  Shumaid. 
Formation:  Cretaceous. 
Location:  Blafb  of  Bed  riTer,  Lamar  count 

f  Morton.    (1830.) 

Am.  Jour.  Sci.,  1st  ser.,  toI.  17,  pp.  281,28i 

Haven,  1830.    8.  O.  Morton. 
Formation:  [CretaceousJ. 
Location:  Gloucester  county,  N.  J. 

-^— sp.  nndet.  Roemer.    (1849.) 
Texas,  p.  418.    Bonn.,  1849.    F.  Boemsr. 
Formation:  Cretaceous. 
Location:  Waterfall  near  New  Braunfels^ ' 

sp.  nndet.  Hill.    (1889.) 

Geol.  Sur.  Tez.,  BulL  No.  4,  p.  17.    Austb 

B.  T.  HilL 
Formation:  Cretaceous? 
Location:  North  of  Webbenrllle,  Tez. 

Sccdpellnm  (Leacb)  Shnmard.    (19 

Proc  Boston  Soc.  Nat  Hist,  toI.  8,  1861,1 
199.    Boston,  1862.    B.  F.  Shumard. 

conradi  n.  s.  Gabb.    (1876.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1876,  p.  ] 
6,  flgs.  3,  8a,  6,  4.    Phila.,  1876.    W.  M. 
Formation:  Cretaceous. 
Location:  Neighborhood  of  Tincentown,  f 

InaequipUcatom    n.    a.    SbuE 

(1861.) 
Proc  Boston  Soc  Nat  Hist,  Tol.  8, 1861, 1 

199.    Boston,  1862.    K  F.  Shuma^ 
Formation:  Cretaceous. 
Location:  Near  Chatfield  point,  Navarro  o 

Tex. 

Scambnla  n.  g.  Conrad.    (1869.) 

Am.  Jour.  Conch.,  toI.  6,  Phila.,  1868^1870 
Phila.,  1870.    T.  A.  Conrad. 
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Scambala-^ontinned . 

*— I>explana  n.  s.  Conrad.    (1869.) 

Am.  Joar.  Conch.,  toI.  6,  FUUl,  1869,  1870,  p. 

48,  pU  9,  flff*.  7»  8.    Phila.,  1870.    T.  A.  Oon- 

rad. 
FonaatioQ:  Gretaoaoiu. 
Location:  Uaddoofleld,  K.  J. 

perplana  (Con.)  Whitfield.    (1885.) 

Hon.  U.  S.  G«oL  Sor.,  toI.  9,  pp.  123, 124,  pL  IB, 

figs.  8-10.    WMh.,1886.    B.  P.  Whitfield. 
Foimation:  Cretaoeom. 
Location:  Haddonfleld,  N.  J. 

Scaphitea  (Park. )  Morton.    (1828. ) 

Jour.  Acad.  Xat  8cl..  Phila.,  toI.  6,  Itt  aer.,  1887- 
1831,  p.  109.    Phila.,  1827-1831.    8.  O.  Morton. 

abyafiinua  (Morton  sp.)  Whiteaves. 

(1885.) 
Qeol.  and  Nat  Hilt  Bar.  Gan.,  Oont.  Can.  Pala- 

ont.,  ToU  1,  pt.  1,  p.  6L   Montreal,  188ft.  J.  1*. 

WhiteaToa. 
Formation:  Gretaoeoni. 
Location:  White  Mnd  rlTer,  about  twenty  mllea 

weet  of  the  crooelng  of  Wood  moontalna  and 

OTpran  hilla  traila,  Canada. 

oonradi  (Morton  sp.)  Meek.    (1859.) 

Northwest  Terr.,  Bep.  Prog.  A«in.  and  Saakat 
KzpL  Eacped.,  H.  Y.  Hind.,  p.  18B  TorontOi 
1860.    F.  B.Meek. 

Formation:  Oretaoeooa. 

Location:  fionth  branch  of  tiie  Saakalcfaewui, 


conradl  (Morton)  Meek.    (1870.) 

Froc  Am.  Pkiloa.  8oc,  toL  11,  1889, 1870,  p.  429. 

Phila.,  1871.    F.  B.  Meek. 
Formation:  Oretaoeona. 
Location:  Fountain  ereek,  Oolorado  dtj,  Oola 

—  ouviexl  n.  8.  Morton.    (1828.) 

Jour.  Acad.  Nat  ScL,  Phila.,  toL  8,  lat  iir., 
1827-1831,  pp.  109-116,  pL  7,  fig.  L  Phila., 
1827-1831.    8.  G.  Morton. 

Formation:  Cretaceona. 

Location;  Deep  cut  of  the  Cheaapeake  and  Dal*- 
ware  canal. 

—  ouvieil  Morton.    (1830.) 

Am.  Jour.  ScL,  1st  ear.,  toL  17,  pp.  S80^  S8L 
New  HaTen,  1830.    &  O.  Morton. 

Formation:  CSretaoeoua. 

Location:  [Deep  oot  of  the  Qhewapeake  and  Dela- 
ware canal?] 

—  hippoorepia  (DeKay  sp.)  Morton. 

(1834.) 

QjBOp.  Org.  Bern.  Oret  Gr.  U.  &,  pp.  41, 42,  pL  7, 
flg.  L    Phila.,  1834.    S.  O.  Morgan. 

Formation:  Cretaoeona. 

Location:  Deep  cut  of  the  Ghesapeake  and  Dela- 
ware canaL 

—  Izia  n.  8.  Conrad.    (1858.) 

Joor.  Acad.  Nat  ScL,  Phila.,  toI.  8,  2d  ear., 
18&&-1868,  p.  336,  pL  86,  flg.  23.  Phila.,  1866- 
1868.    T.  A.  Conrad. 

Formation:  Oretaoeooa. 

Location:  Owl  creek,  three  miles  north  of  the 
town  of  Bipl^,  Mljn 


Scaphitea — Continued. 

larvaBformia  n.  s.  M.  &  H.   (1858.) 

Proc  Acad.  Nat  ScL,  Phila.,  for  1868,  p.  68. 

Phila.,  1869.    MeekAHayden. 
Formation:  Cretaceous. 
Location:  Bast  base  of  the  Black  hiUa. 

larvdeformia   (M.   &   H.)   Meek. 

(1876.) 
Bep.  U.  8.  GeoL  Sor.  Terr.,  vol.  9,  pp.  418, 419,  pL 

6,flgs.6aHi.    Wash.,  1870.    F.  B^  Meek. 
Formation:  Cretaceous. 
Location:  Bastem  base  of  the  Black  hills. 

mandanenaia  (Morton  sp.)  White. 

(1879.) 
EleTenth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Snr. 

Terr.,  p.  197.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Bear  and  Balston  creeks,  Colo. 

nlooUeti  (Morton  sp.)  Whiteaves. 

(1885.) 
Geol.  and  Nat  Hist  Sur.  Can.,  Cont  Can.  Pftle- 
ont,  ToU  1,  pt.  1,  pp.  61,  62.    Montreal,  1886. 
J.  F.  WhiteaTos. 
Fbrmation:  Cretaceous. 

Location:  Creek  twelve  miles  east  of  White  Mud 
rlTor  (or  Frenchman's  creek),  Old  Wires  creek, 
township  10,  range  11,  west  of  third  principal 
meridian,  Canada. 

nodoaua  (Owen)  White.    (1879.) 

Bleventh  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Sur. 

Terr.,  p.  180.    Wash.,  1879.    a  A.  White. 
Formation:  Cretaceona. 
Location:  Fossil  ridge,  Colo. 

nodoaua  (Owen)  White.    (1879.) 

Bleyenth  Ann.  Bepu  U.  S.  GeoL  and  Geogr.  Bul 
Terr.,  p.  197.    Wash.,  1879.    0.  A.  White 

Formation:  Cretaceona. 

Location:  Bear  creek,  near  Monison,  Colo. 
nodoaua  (Owen)  White.    (1879.) 

EleTenth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 
'     Terr.,  pp.  200^  207.    Wash.,  1879.    0.  A.  White. 

Formation:  Oretaoeona. 

Looation:  Sage  creek,  Colo. 

nodoaua  (Owen)  Whitfield.    (1880.) 

Bep.  GeoL  BUusk  Hills  of  Dak.,  pp,  441-443,  pLlS^ 
flg.  12.    Waah.,  1880.    B.  P.  Whitfield. 

Formation:  Oretaoeoua. 

Location:  On  the  Cheyenne  rlTer,  near  Bapld 
creek.  Black  hilla.  Dak. 

nodoaua  (Owen)  Whiteavee.  (1885.) 

GeoL  and  Nat  Hist  Sur.  Can.,  Cont  Can.  Poleont, 
ToL  1,  pt  1,  p.  62.  Montreal,  1886.  J.  F.  Whit- 
eaves. 

Foimation:  Cretaceous, 

Location:  South  branch  of  the  Saskatchewan; 
elbow  of  the  South  Saskatchewan;  South  8a^ 
katchewan,  mouth  of  Swift  Current  creek;  west 
end  of  the  Qyprees  hills,  Canada. 

nodoaua  (Owen)  Stanton.    (1887.) 

Proc  Colo.  ScL  Soc,  toL  2,  pt  8,  for  1887,  p.  187. 

[DeuTer,  1888.]    T.W.Stanton. 
Formation:  Cretaceous. 
Location:  About  five  miles  north  of  the  town  of 

Boulder,  Colo^ 


260 


NORTH  AMERICAN  MESOZOIG  INVERTEBRATA. 


[w 


Soaphitea — Continned. 

nodosua  (Owen)  Whiteayee.  (1889.) 

G«ol.  and  Nat.  Hiat.  8ar.Oftn.,Cont.  Can.  Paleont, 
vol.  1,  pt.  2,  pp.  182.  MoDtroal,  18SS.  J.  F. 
Whitoaves. 

Formation:  Oretaoeona. 

Location:  North  SaskatchewaD  rlTor,  near  the 
month  of  Moose  Hill  creek,Northweet  Territory. 

— -^  nodoBUs  var.  brevia  n.  var.  Meek. 

(1876.) 
Eep.  U.S.  Geol.,Sur.  Terr.,  toL  9,  pp.  42ft-428, pi* 

25,  flsa.  la-c    Waah.,  lOTOt    F.  B.  Meek. 
Formation:  Gretaceona. 

Location :  Yellowstone  rlTer,  Mont,  one  hundred 
and  fifty  milea  above  its  month. 

nodoaua  var.  brevia  (Meek)  Whit- 
field.   (1880.) 
Bep.  Geol.  Black  Hilla  of  Dak.,  p.  443,  pL  18, 

figs.  8,  9.    Wash.,  1880.    R.  P.  Whitfield. 
Formation :  Gretaceona. 

Location:  Gbeyenne  river,  near  Bapid  creek. 
Black  hilla,  Dak. 

^—  nodoaua  var.  plenua  n.  var.  M.  A,  H. 

(1860.) 
Proc.  Acad.  Nat.  8ci.,  Phila.,  fo«1860,  pp.  177, 178. 

Phila.,  1861.    Meek  ft  Hayden. 
Formation:  Gretaceona. 
Location:  Tellowatone  river,  one  hundred  and 

fifty  miles  above  the  month,  Nebr. 

nodoaua  yar.  plenua  (M.&  H. )  Meek. 

(1876.) 

Bep.  V.  8.  GeoL  Bnr.  Terr.,  vol.  9,  pp,  429,  490, 
pi.  26,  figs.  lo-o.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Gretaceona. 

Location:  Yellowstone  river,  on*  hundred  and 
fifty  milea  firom  ita  mouth. 

—  nodoaua  var.  quadrangularia  (M.  &, 
H.)Meek.    (1876.} 

Bep.  U.  8.  Geol.  8ur.  Terr.,  vol.  ^pp.4S8,429|  pi. 

26,  figs.  3a-«;  2a-«,  and  fig.  4.    Waah.,  1876.    F. 
B,  Meek. 

Formation:  Gretaceona. 

Location:  Yellowstone  river,  Mont.,  one  hundred 
and  fifty  miles  above  its  mouth. 

nodoaua  yar.quadrangularlB(Meek) 

Whitfield.    (1880.) 
Bep.  Geol.  Black  Hilla  of  Dak.,  pp.  443,444,  pi 
13,  figs.  10, 11.    Waah.,  1880.    B.  P.  Whitfield. 
Formation:  Gretaceoua. 

Location:  On  the  Gheyenne  river.  Bear  BapId  and 
French  oreeka,  and  alao  firom  Old  Woman  fork. 
Black  hilla. 

—  nodoaua  ?  rar.  Meek.    (1859.) 

N.  W.  Terr.,  Bep.  Prog.  Aaain  and  Saakal  Ezpl. 

Xxped.,  H.  Y.  Hind,  p.  186,  pL  2,  figa.  7,  a 

Toronto,  1859.    F.  B.  Meek. 
Formation:  C^taceoua. 
Location:  South  branob  af  tha  Saakatchewan, 


Scaphitea— Continued. 

quatainoenala  Whiteaves.    ( 

Qeol.  and  Nat  Hiat.  8ur.  Gan.,  vol.  2, 
1886,  App.  I,  p.  U4  B.  Montxaal,  1887 
Whiteaves. 

Formation:  Gretaceona. 

Location:  East  aide  of  Winter  harbor,  1 
inlet,  Qnataino  sound,  Yancouver  ialand 

quatainoenala  Whiteaves.    (1 

Geol.  and  Nat  Hist  Snr.  Oan.,  Gont  Cai 
ont,  vol.  1,  pt  2,  pp^  168,  159,  pi.  21 
Montreal,  1889.    J.  F.  Whitaavea. 

Formation:  Gretaceona. 

Location:  East  side  of  Winter  harbor,  1 
inlet,  Qnatsino  sound,  Yauconver  islanc 

reniformia  n.  8.  Morton.    (18^ 

Am.  Jour.  8ci.,  1st  sen,  voL  28,  pi  891.    2 

van,  1888.    &  O.  Morton. 
Formation:  Gretaceona. 
Location:  United  SUtea. 

reniformia  Morton.    (1834. ) 

Bynop.  Org.  Bem.  Gret  Or.  U.  8.,  p.  42»  pL 

Phila.,  1834.    S.  O.  Morton. 
Formation:  Gretaceona. 
Location:  Near  Bordentown,  N.  J. 

aemicoatatua  n.  8.  Roemer.    < 

Kreide  von  Tex.,  p.  85^  Tt^  1,  fig.  6,  a,  b. 

1852.    F.  Boemer. 
Formation:  Gretaceona. 
Location:  Ford   of  Gaadahtpe,  Nav  Bi 

Tex. 

aubgloboaua  n.  a*  Whiteaves.  i 

Gaol,  and  Nat  Hiat  8ur.  Oan.,  Gont  Ca 
ont,  vol,  1,  pt  1.  pp.  52,  53,  pi.  7,  fig.  3,  f 
Montreal,  1885.  J.  F.  Whitaavea. 
Formatioii:  Gretaceoua 
Location:  East  branch  of  the  Poplar  rtv( 
forty-ninth  parallel,  Old  Wivea  creel 
ahip  10,  range  U,  weat  of  third  princ 
rtdian,  Canada. 

tezanna  n.  a.  Roemer.    (1853. 

Kittidavon  Tax.,  p.  a6»  Taf .  1,  flga.  ^i^ 

1852.    F.  Boemer. 
Formation:  Gretaceona. 
LDcatlon:  FoidofthaChiadalnpa^NavBi 

Tex. 

ventrlooaua  n.  8.  H.  &  M.    ( 

Proc.  Acad.  Nat  Sd.,  Phila.,  for  186S 
Phila.,  1863.    Meek  A  Haydan. 

Formation:  Gretaceona. 

Location:  Ghippewa  point,  near  Fort  Be 
the  Upper  Mlaaonri. 

ventxiooana  (M.  &H.)  Meek. 

Bep.  U.  8.  Geol.  8ur.  Terr.,  vol.  9,  pp.  42E 
6,  figs.  7a,  b,  8a,  6.    Waah.,  1876.    F.  B 

Formation:   Gretaceona. 

Location:  Ghippewa  potet»  Mar  Fort  Ba 
tha  Upper  Miaao  wi. 
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Bcaphitea — Continaed. 

vermiculna  u .  s.  Shumard.    ( 1859. ) 

Trans.  Acad.  SeL,  8t  Loai«,  toL  1, 186&-18(i0,  pp. 

594,606.    St.Loals,1856-l80U.    B.  F.  SliiimanL 
Formation:  GreUcaona. 
Location:  Gray  ion  cottnt7,  about  fbnr  miles  Dortb 

of  Sherman,  Tex. 

Tenuioulua   (Shnmard)     White. 

(1883.) 

Twelfth  Ann.  Bep.  V.  8.  OeoL  and  Geogr.  Sor. 
Terr.,  pt.  1,  p.  39,  pL  18,  flg.  8a.  Wash.,  1883. 
G.  A.  MThlta. 

■ vezmiformis  n.  8.  M.  &  H.    (1862.) 

Proc  Acad.  Nat.  Sci.,  PhUa.,  for  1862,  pp.  22,  28. 

Phila.,  1863.    Meek  A  Hajrden. 
Tonuation:  Cretaceonn 
Location:  Chippewa  point,  near  Fort  Benton,  on 

the  Upper  Mimouri. 

veTmifoniiU(M.<&H.)Meek.  (1876.) 

Bep.  U.  S.  GeoL  Sar.  Terr.,  toI.  9,  pp.  423-i26,  pL 
6,  figs.  4a,  h.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Locution:  Chippewa  point,  near  Fort  Benton,  on 
the  Upper  MissoarL 

▼ezmiformis  ?  (M.  4k  H.)  Whiteaves. 

(1885.) 
Geol.  and  Nat.  Hist.  Sor.  Can.,Cont.  Can.  Palaont, 

Tol.   1,  pt  1,  p.  86.    Montreal,    1886.    J.  F. 

WhiteaTeOw 
Formation:  Cretaoeoos. 
Location:  Northwest  branch  of  north  fork  of  the 

Old  Man  river;  entrance  to  the  North  Kootania 

psss,  Canada. 

▼enrucoBua  n.  s.  Shnmard.    (1861.) 

Proe.  Boston  8oc  Nat  HUt,  toI.  8, 1861, 1862,  pp. 

189, 190.    BoWoD,  1862.    B.  V.  Shumaxd. 
Formation :  Uretaceons. 
Location:  Near  Dresden,  Nararro  county,  Tex. 

warrenl  u.  b.  M.  &  H.    (1860.) 

Proc  Acad.  Nat  Sci.,  Hiila.,  for  1860,  p.  177. 

Phila.,  1861.    MeekAHayden. 
Formation:  Cretaceous. 
Location:  Nenrthe  Black  hills,  Nebr. 

waxrenl  (M.  <&  H.)  White.    (1875.) 

Bep.  Geogr.  and  Geol.  Expl.  and  Sur.  weatof  one- 
hundreth  meridian,  toI.  4,  pt.  1,  pp.  20U,  201,  pU 
19,  fig.  3a.    Wash.,  1876.    G.  A.  White. 

Formation:  Cretaceous. 

Location:  Three  miles  southwest  of  San  Mateo, 
N.  Mex. 

waxrenl  (M.  <&  H.)  Meek.    (1876.) 

Bep.  U.  &  Geol.  Sor.  Tenw,  vol.  9,  pp.  420-423, 
pi.  6,  flg.  6,  figs.  61-63,  p.  42L  Waah.,  1876. 
F.  B.  Meek. 

Fonnation:  Gretaceons. 

Location:  Medicina  Bow  river,  and  esat  of  Fort 
Steele,  Wyo. 

warrani    (M.    A    H.)    Whitfield. 

(1880.) 
Bep.  Geol.  Blaek  HIlli  of  Dak.,  pp.  444-446^  pL 

13»  flga.  1-4.    Wash.,  1880.    B.  P.  Whitfield. 
Fonnation:  Oretaceoos. 
Location :  Outer  edge  of  Camp  Jenney,  east  fbrk  of 

Beavei-  creek.  Black  hiUs,  Wyo. 


Bcaphitea— Con  tinned . 

waiTeni(M.&H.)Whit«avea.  (1886.) 

GeoL  and  Nat  Hist.  Sur.  Can.,  Cont  Can.  Paleont, 
TOl.  1,  pt  1,  p.  86.  Montreal,  1886.  J.  F. 
Wbiteaves. 

Formation:  Cretaceook 

Lecation:  High  wood  river,  ten  mileii  west  of  first 
fork ;  entrance  to  Kootauie  past ;  northwsia 
branch  of  north  fork  of  the  Old  Man  river,  about 
four  miles  below  Oyster  creek,  Canada. 

warrenl  (M.<&H.)Whiteave«.  (1885.) 

Geol.  and  Nat  Hist  Sur.  Oui.,Cont  Can.  Paleont, 
ToL  1,  pt  1,  pu  82.  Montreal,  1886.  J.  F. 
Whlteaves. 

Formation :  Cretaceous. 

Location:  West  flank  of  West  Butte,  Montana, 
near  the  forty-ninth  parallel;  Bocky  Spring 
ridge,  near  MacLeod,  Benton  trail,  Canada. 

wyomlngenaia  (M.  dk  H.)  Whitfield. 

(1880.) 

Bep.  Geol.  Black  Hills  of  Dak.,  pp.  446,447,  pL 
13,  figs.  6-7.    Wash.,  1880.    B.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  On  the  Belle  Fourche,  and  on  the  east 
fork  of  Beaver  creek.  Black  hills. 

( Ammonltea  ?)  nodoaua  n.  8.  Owen. 

(1852.) 
Bep.  Geol.  Sur.  Wis.,  Iowa,  Minn.,  p.  681,  pL  8, 

flg.  4.    Phila.,  1862.    D.D.Owen. 
Formation:  Oetaoeous. 

Location:  Sage  creek,  a  southern  tributary  of  the 
Cheyenne. 

.-^  (Ammonltea  ? )    comprlmua  n.  s. 
Owen.    (1852.) 

Bep.  Geol.  Sur.  Wis.,  Iowa,  Minn.,  p.  680,  pi.  8, 

fig.  4.    Phila.,  1852.    D.D.Owen. 
Formation:  Cretaceous. 
Location:  Fox  hiUs,  Nebr. 

(Discoacapliitea)  abyaainiia  (Mort. 

8p.)Meek.    (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  voL  9,  pp.  441-443, 
pi.  36,  figs.  2a,  i»,  and  4.  Wash.,  1876.  F.  B. 
Moek. 

Formation:  Cretaceous. 

Location:  Moreau  river.  Dak. 

(Discoacaphitea)  obey  e  nn  e  n  ai  a 

(Owen  sp. )  Meek.    ( 1876. ) 

Bep.  U.  S.  Geol.  Sor.  T^rr.,  vol.  9,  pp.  437-441, 
pi.  36,  figs.  ia-i.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Fox  hills,  Morean  and  Cheyenne  rivers. 
Dak. 

(Diaooacaphitea)    oonradi  (Mort. 

.    ap.)Meek.    (1876.) 

Bap.  U.  &  Geol.  Sur.  Terr.,  voL  9,  pp.  43(M32, 
pL  86,  figs.  2a-«.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Fox  hills.  Long  lake,  Moreau  river, 
and  near  the  eastorn  base  of  tha  Black  hills. 
Dak. 
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Bcaphites— Continued. 

—  (DiBCOBcaphites)  conradi  var.  gn- 
loBua  (Mort.)  Meek.    (1876.> 

Bep.  V.  &  0«ol.  8or.  Terr.,  toI.  9,  pp.  482,  438, 

pi.  88,  flg.  1.    Wash.,  1870.    F.  B.  Meek. 
Fomiatioo:  Grataeeoiia. 
Location:  Vox  hUli,  Long  lake,  Moreaa  rlrer,  etc. 

-^—  (Dlsoosoaphitea)  conradi  yar.  In- 
termediua  n.  yar.  Meek.    ^1876.) 

Bep.  U.  8.  Geol.  Bar.  Terr.,  toL  9,  pp.  483-438, 

pt.  84,  llga.  8a-di    Waah.,  1878.    7.  B.  Meek. 
Formation:  Oretaoeona. 
Location:  Moreaa  rlrer.  Dak. 

(Dlscoscaphitea)  mandanenaia 

(Mort.  Bp.)  Meek.    (1876.) 

Bep.  V.  8.  Oeol.  8or.  Terr.,  toI.  9,  pp.  449,  ^ 

pi.  88,  figa.  la-e.    Waah.,  1878.    F.  B.  Meek. 
Formation:  Cretaceona. 
Location:  Morean  rlTer,  Dak. 

-^—  (Diacosoaphites)  nloolletii  (Mort. 
Bp.)  Meek.    (1876.) 

Bep.  V.  8.  Geol.  8nr.  Terr.,  toI.  9,  pp.  436,  436, 
pi.  34,  flga.  4a-«,  2a,  b,  Waah.,  1878.  F.  B. 
Meek. 

Formation:  GretacemuL 

Location :  Moreaa  rirer.  Fox  hllla.  Long  lake, 
etc..  Dak.,  and  Tellowatone  riyer,  Mont. 

-^—  Bp.  andet.  Roemer.    (1849.) 

Texae,  pp.  418,416,  Bonn,  1849.    F.  Boemer. 

Formation:  Cretaoeooi. 

Location:  Ford  near  New  Brannfele;  Tax. 

^—  sp.  nndet.  Roemer.    (1849.) 
Texaa,  p.  416.    Bonn,  1849.    F.  Boemar. 
Formation:  Oretaceooa. 
Location:  Ford  near  Kew  Brannfela,  Tex. 

Bchizodesma  (Gray)  Gabb.    (1876.) 

Proc.  Acad.  Nat.  8cl.,  Phila.,  for  1876,  p.  808. 
Phlla.,  1876.    W.  M.  Gabb. 

i^(Bnbgen.  Gray)  Meek.    (1876.) 

Bep.  U.  S.  Geol.  Bur.  Terr.,  toL  9,  p.  204.  Waih., 
1876.    F.  B.  Meek. 

'— —  ?  appressa  n.  s.  Gabb.    (1876.) 

Proc.  Acad.  Nat.  8ci.,  Phila.,  for  1876,  pp. 306, 807. 

Phila.,  1876.    W.  M.  Gabb. 
Formation:  Cretaceona. 
Location:  Pataola  creek,  Ga. 

Sohloenbachia  borealis  n.  s.  f  Whit- 
eaveB.    (1889.) 

Geol.  and  Nat  Hist.  Snr.  Obn.,  Oont.  Oan.  Pale- 

ont.,  ToL  1,  pt  2,  pp.  160-162,  pL  21,  flg.  6. 

Montreal,  1889.    J.  F.  Whitearea. 
Formation:  Gretaceooa. 
Location:  Bink  rapida,  on  the  Lewie  rlrer,  a  trtb- 

ntarj  of  the  Yukon,  latitude  efP  20^,  longitada 

laeP  W,  Northweat  Territory. 

—  boreaUs  Whiteavee.    (1889. ) 

GeoL  and  Nat  Hiat  Snr.  Can.,  Cont  Can.  Pala- 

ont,  Tol.  1,  pt  2,  p.  170.    Montreal,  1889.    J. 

F.  Whitearea. 
Formation:  Cretaceona. 
Location:  Bocky  monntains,  three  miles  north  of 

the  eaat  end  of  Derira  lake,  Northwest  Terri- 

toiy. 


Sohloenbachia — Con  tin  aed. 

gracilis  n.  8.  Whiteares.    (1889.) 

Geol.  and  Nat  Hist.  Snr.  Can.,  Cont  Oan.  Fale- 
ont.,  Tol.  1,  pt  2,  p.  171,  pi.  23,  flga.  2, 2a.  Mont- 
real, 1889.    J.  F.  Whitearea. 

Formation:  Cretaoeona. 

Location:  Bocky  monntaina,  three  milee  north  of 
the  east  end  of  DeriPa  lake,  Northweat  Ter- 
ritory. 

inflata  (Sow.  sp.)  Whiteavee.  (1884.) 

Geol.  and  Nat  Hiat  Bar.  Can.,  Mea.  Foaai,  toL 
l,pt.3,  p.  200.  Montreal,  1884.  J.  F.  WhlteaTea. 
Formation:  Cretaceona. 
Location:  Bear  8kin  bay,  Skldegate  inlet 

-^^  propinqua  n.  s.  Whiteavee.    (1884.) 

Geol.  and  Nat  Hiat  8ar.  Can.,  Mea.  Foes.,  toI.  1, 
pt  3,  pp.  247, 248,  pi.  38,  flgk  2, 2a-^  Montreal, 
1884.    J.  F.  WhlteaTea. 

Formation:  Cretaceona. 

Location:  Sonth  ride  of  Mand  iatand;  eaat  aide  of 
8oath  bay,  in  Skldegata  inlet 

Soobinella  (Conrad)  White.    ( 1889. ) 

Ball.  U.  8.  Geol.  Bar.,  No.  61,  p.  28.  Waah.,  1889. 
a  A.  White. 

dillexi  n.  8.  White.    (1889.) 

BnlL  U.  8.  Geol.8nr.,No.  61,  pp.25,  26, pL  i^tgL 
1-3.    Waah.,  1889.    C.  A.  White. 

Formation:  Cretaceona. 

Location:  Little  Cow  creek  valley  eighteen  mflai 
east  of  Bedding,  Shasta  oonnty,  Cal.,  also 
OarTy*s  Canada,  sonth  of  Mount  Diablo,  OaL 

Boonaia  (Gray)  Qabb.    (1860.) 

Jour.  Acad.  Nat  8cl.,  Phila.,  toL  4,  2d  ner.,  1858- 
1880,  p.  801,  pi.  48,  flg.  18.  Phila.,  18Sfr-1880l 
W.  M.  Gabb. 

(snbgen.  Gray)  Gabb.    (1864.) 

Geol.  8ar.  Cal.  Paleont,  toL  1,  p.  104.  PhUa., 
1884.    W.  M.  Gabb. 

—  cdabamenaia  n.  8.  Gabb.    (1860.) 

Joar.  Acad.  Nat  8cL,  Phila.,  toI.  4,  2d  eer.,  1868- 
1860,  p.  301,  pi.  48,  flg.  IS.  Phila.,  1868-18001 
W.  M.  Gabb. 

Formation:  Cretaceona. 

Location:  Prairie  bluCT,  Ala. 

Ck)utella  (Lam.)  Morton.    (1834.) 

Synop.  Org.  Bern.  Cret  Gr.  U.  8.,  p.  77.  Phfla., 
1834.    8.  G.  Morton. 

carollniana  n.  s.  Ravenel.    (1841.) 

Proc.  Acad.  Nat  8cl.,  Phila.,  rot.  1,  1841-1843,  p^ 

81.    Phila.,  1843.     E.  Bavenel. 
Formation:  Cretaceona  [Tertiary] . 
Location:  Cooper  rirer,  in  St  Thomaa  pariah, 

about  aeTenteen  milee  flrom  Charlraton  fS.  OL]. 

oruBtnloidea  n.  s.  Morton.     (18S3.) 

Am.  Jour.  8ci.,  lat  eer.,  toI.  24,  p.  131,  pi.  10,  flg.8i 

New  Haven,  1833.    8.  G.  Morton. 
Formation:  Cretaceona  [Tertiary]. 
Location:  8onthem  Statea. 

omatuloides  Morton.    (1834.) 

8ynop.  Org.  Rem.  Cret  Gr.  V.  8.,  p.  77,  pi.  18,  fl^ 

10.    Phila..  1834.    8.  G.  Morton. 
Formation:  Cretaceona  [Tertiary]. 
Location:  South  Carolina. 
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Scntella — Continned. 

lyeUl  (Conrad)  Morton.    (1834.) 

Bynop.  Org.  Ben.  Crat.  Or.  U.  S.,  p.  77,  pi.  10,  flg.  8. 

Phila.,  1834.    S.  O.  Morton. 
Formatioxi:  Gretaoeoiu  [Tertiary]. 

maorophora  n.  8.  Rarenel.    (1841.) 

Proc.  Acad.  Nat.  Scl.,  Phlla.,  Tot.  1,  1841-1843, 
pp.  81,  82.    Phlla.,  1843.    B.  BaTeneL 

FbrmatioD:  Cretaceons  [Tertiary]. 

Location:  Oooper  rirer,  in  St.  Thomas  parish, 
about  MTenteen  miles  ftx>m  Charleston,  [8.  0.]. 

rogersl  n.  8.  Morton.    (1834.) 

Synop.  Org.  Bern.  Cret  Gr.  V.  S.,  p.  77,  pi.  13,  flg. 8. 

Phila.,  1634.    8.  G.  Morton. 
Formation:  Cretaceous  [Tertiary]. 
Location:  Monroe  county,  Ala. 

rogersi  (Mort. )  Agas.    (1838. ) 
Mong.  d*Bchinodermes  YlTans  et  Vossiles,  pp.  88, 
84,  pi.  Ite,  flgs.  1-4.    Nenchatel,  1838.    L.  Aff- 
iii. 


Tormation:  Oretaceous  [Tertiary]. 
Location:  Alabama. 

a  (snbgen.  A.  Adams)  Meek.    (1876.) 
B«p.  n.  S.  GeoL  8nr.  Terr.,  Tol.  9,  p.  336.  Wash., 
1876.    F.  B.  Meek. 


[Linn.]  Morton.     (1834.) 
Synop.  Org.  Bem.  Cret  Or.  U.  S.,  p.  88.    Fhfla., 

1834.    8.  G.  Morton. 
Formation:  Oretaceous. 

rer  (Reolnz)  Gabb.    (1864.) 

G«ol.  Sur.  Gal.  Paleont,  toI.  1  p.  188.  Phlla., 
1864.    W.  M.Gabb. 

dichotomus  n.  8.  Gabb.    (1864.) 

Oeol.  Sur.  Gal.  Faleont.,  Tol.  1,  p.  186,  pL  30^  llg. 

261.    Phila.,  1864.    W.  M.  Gabb. 
Fonnation:  Cretaceous. 
Ifocation:  Near  Fort  T«i|on,  OaL 

aeptooardla  n.  g.  H.  &  W.    (1877.) 

Bep.  Geol.  Xxpl.  Fortieth  Parallel,  toI.  4,  pt.  1^ 
pp.  2M,  296,  Wash.,  1877.    Hall  A  Whitfield. 

oarditoidea  n.  8.  H.  &.W.    (1877.) 

Bep.  Geol.  Bxpl.  Fortieth  Parallel,  toI.  4,  pt  2t 
pp.  296,  297,  pi.  7,  flg.  25.  Wash.,  1877.  HaU 
A  Whitfield. 

Formation:  Jurassic 

Location:  Shoshone  springs,  Augusta  mountains^ 
Her. 

typlca  n.  s.  H.  &  W.    (1877.) 
Bep.  Geol.  Ezpl.  Fortieth  FMrallel,  toI.  4,  pt  fl, 

pp.  296,  296,  pL  7,  figs.  86-29.    Wash.,  1877. 

Hall  *  Whitfield. 
Formation:  Jursssic. 
LecatioB:  Shoshone  springs,  Augusta  mountains^ 

NeT. 

inla  [Linn.]  Morton.    (1834.) 

Qynop.  Org.  Bem.  Cret  Gr.  V.  S.,  p.  73,  Phlla., 
1834.    8.  G.  Morton. 

barbata  n.  s.  Morton.    (1834.) 

Bynop.  Org.  Bem.  Cret  Gr.  V.  S.,  p.  78,  pi.  IS, 

fig.  12.    Phila.,  1834.    8.  G.  Morton. 
Formation:  Cretaceous. 
Location:  Alabama. 


Berpula — Continned. 

"—  habrogramma  n.  8.  Gabb.    (1860.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  toI.  4,  2d  sen,  1868- 
1860,  p.  398,  pi.  68,  fig.  16.  Phila.,  1868-1860. 
W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Long  Branch,  N.  J. 

Intrlca  n.  b.  White.    (1875.) 

Bep.  Geofl^.  and  Geol.  Expl.  and  8nr.  west  of 
ooe-hundreth  meridian,  toI,  4,  pt  1,  p.  206^  pL 
16,  flg.  6a.    Wash.,  1876.  0.  A.  White. 

Formation:  Cretaceous. 

Location:  Southeast  of  Paria,  Utah. 

— —  aemicoalita  n.  s.  Whiteaves.  (1889.) 

Geol.  and  Nat  Hist  Sur.  Can.,Cont.  Can.  Paleont, 
▼ol.  1,  pt  2,  p.  186,  pi.  26,  flg.  1.  Montreal, 
1889.    J.  F.  WhiteaTSs. 

Formation:  Cretaceous. 

Location:  Vermilion  rirer,  township  26,  range  SO 
W.;  Swan  riTer,  township  36,  range  29  W.,  Man- 
itoba. 

?  tenuicarlnata   (M.  &  H.)  Meek. 

(1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  Tol.  9,  pp.  607,  608,  pL 
0,  flg.  1.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Mouth  of  yermlllon  rirer,  Dsk.,  OB 
the  Missouri. 

— ?  tenuloarlnattia  n.  s.  M.  <&  H.  (1857.) 

Proc  Acad.  Nat  Sci.,    Phila.,  for  1867,  p.  184. 

Phila.,  1858.    Meek  A  Hayden. 
Formation:  Cretaceous. 
Location:  Mouth  of  YermiUon  rirer,  on  the  Mlo> 

Bouri,  Nebr. 

^^triangularis    (Mnnst.)  Credner. 
(1870.) 

Zeitsch.  Deutseh.  Geol.  Ges.  Band  22,  p.  240.  Bei^ 

lin,  1870.    H.  Credner. 
Formation:  Cretac«K>U8.  « 

Location:  New  Jeney. 

-^—  rotnla  (Mort.  8p. )  Credner.    (1870. ) 

Zeitsch.  Deutsch.  Geol.  Ges.  Band  22,  p.  241.  Ber- 
lin, 1870.    H.  Credner. 
Formatian:  Cretaceous. 
Looation:  Timber  creek,  N.  J.. 

^^  8p.  nndet.  Morton.    (1830.) 

Am.  Jour.  Sci.,  1st  sen,  toI.  17,  p.  282.    Now 

Haren,  1830.    S.  G.  Morton. 
Formation:  Cretaceous. 
Location:  Two  miles  west  of  Long  Branch. 

«— —  sp.  undet.  Morton.    (1834.) 

Synop.  Org.  Bem.  Grst.  Gr.  U.  &,  p^  73.    PhllAi, 

1834.    S.  G.Morton. 
Formation:  Cretaceous. 
Location:  Near  Deal,  N.  J. 

sp.  nndet.  M.  &  H.    (1865.) 

Paleont  Up.  Miseouri,  Smithson.  Cont  KnowL, 

Tol.  14.  No.  172,  p.  128,  pL  6,  flg.4.  Wssh.,  1866w 

Meek  A  Hayden. 
Formation:  Jurassic. 
Location:  Southwest  base  of  the  Black  hiUa. 
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Serpula — Continned. 

TGabb.    (1869.) 

Gtiol.  Bar.  Oal.  Paleont.,  toI.  8,  p.  276,  pL  86, 

fig.  U.    Phila.,  1S69.    W.  M.  Gabb. 
Formation:  Cretacaoui. 
Location:  Sierra  de  las  Oondiaa,  naar  AxlTaehi, 

Sonora,  Mexico. 

f  Whiteave*.    ( 1878. ) 

Canadian  Nataralift,  toI.  8,  n.  eer.,  Na  7,  p.  406. 

Montreal,  1878.    J.  F.  Whltoarea. 
Formatiou:  Joraaelc. 
Location:  Dtasyouco  rlrar. 

1  Whiteavee.    (1878.) 

Geol.  Sor.  Oan.,  Bep.  Prog,  for  1876^  1877,  pp.157, 

158.    Montreal,  1878.    J.  F.  Whltaayee. 
Formation:  Jnraadc. 
Location  :  Iltasyonco  riyer,  BrlUah  Columbia. 

-^6p.  nndet.  Urquiza.    (1882.) 

An.  Min.  Fomento  Rep.  Mez.,  Tomo  7,  p.  226,  fig. 

19.    Mexico,  1882.    M.  Urqniza. 
Formation:  Cretaceoua. 
Location:   Road  to  Bincon,  Coalcoman  district, 

State  of  Michoacan,  Mexico. 

sp.  nndet.  Hill.    (1888.) 

Ann.  Bep.  Geol.  8ar.  Ark.  for  1888,  Tot  2^  p.  136. 

Little  Bock,  1888.    B.  T.  Hill. 
Formation:  Crotaceons? 
Location:  Arkansas. 

BerrifuBUS  subgen.  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Snr.  Terr.,  vol.  9,  p.  373.  Wash., 
1876.    F.  B.  Meek. 

dakotensla  yar.  vancouverenais  n. 

var.  VVhiteaves.    (1879.) 

Geol.  Snr.  Can.  Mes.  Fow.,  vol.  1,  pt.  2,  pp.  119, 
120,  pi.  16,  fig.  6.  Montreal,  1879.  J.  F.  Whit- 
eaves. 

Formation:  Cretaceous. 

Location:  Northwest  side  of  Hornby  island. 

SUiqua  (MUhlf.)  Gabb.     (1864.) 

Geol.  Snr.  Gal.  Paleont.,  vol.  1,  p.  147.  Fhila., 
1864.    W.  M  Gabb. 

cretacea  (Gabb)  Whitfield.    (1885.) 

Mon.  U.  S.  Geol.  Sur.,  vol.  9,  pp.  186,  187,  pi.  25, 

figs.  9, 10.    Wash.,  1886.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Burlington  county,  N.  J. 

oregonenala  n.  b.  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  1,  p.  147,  pi.  29,  fig. 

237.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  North  side  of  the  Siskiyou  mountains, 

Oregon,  near  the  toll  house  on  the  stage  road. 

SUiquaiia  (Scham.)  Conrad.    (1858.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  vol.  8,  2d  ser.,  1856- 
1858,  p.  324.    Phila.,  1866>1858.    T.A.Conrad. 

biplicata  n.  8.  Conrad.    (1858.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  vol.  8,  2d  ser.,  1860- 
1858,  pp.  324,  326,  pi.  84,  fig.  17.  Fhila.,  185^ 
1858.    T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Owl  creek,  three  miles  north  of  the 
town  of  Bipley,  MJai. 


Slnoyolonema  ?  (Meek)  Com 

Am.  Jour.  Oonoh.,  vol.  6,  Phila.,  1 
Phila..  1870.    T.  A.  Conrad. 

—  simpliolaa  (Con.)  Gabb. 

Proc.  Acad.  Nat  Sci.,  PhiU.,  fo 

Phila.,  1876.    W.  M.  Gabb. 
Formation:  Cretaceous. 

fiUixilstralia  (snbgen.  H.  Sl  A. 
(1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  voL  9, 
1876.    F.  B.  Meek. 

SmUotrochus  (E.  <&  H.)  Gal 

Geol.  Sur.  Cal.  Paleont,  vol.  2,  i 
1869.    W.  M.  Gabb. 

?  curtaa  n.  8.  Gabb.    (li 

Geol.  Snr.  Gal.  Paleont,  vol.  2,  p.  2 
106,  106a.     Phila.,  1869.    W.  M. 
Formation:  Cretaceous. 
Location:  Near  Martinez,  Obi. 

—  (?)  vancouverenais  i 
eaves.    (1879.) 

Geol.  Snr.  Can.  Mes.  Foes.,  vol.  1,  ] 
20,  figs.  7,  7a.  Montreal,  187i 
eaves. 

Formation:  Cretaceous. 

Location:  Southwest  side  of  Homl 

Bolarium  (Lam.)  Gabb.    (18( 

Proc.  Acad.  Nat  Sci.,  Phila.,  f< 
Phila.,  1861.    W.  M.  Gabb. 

— ~*  abyainus  n.  a.  Gabb.    ( II 

Proc.  Acad.  Nat  Sci.  Phila.  for  18 
fig.  9.    Phila.,  1861.    W.  M.Gab 
Formation:  Cretaceous. 
Location:  Burlington  county,  N.  J 

conoidenm  ( Fi  tt. )  Eich-w 

Geogr. -Paleont.  Bemerk.  Halb.  Ms 

Inseln,  p.  166.     St  Petersburg, 

vrald. 
Formation:  Cretaceous. 
Location:  Kadiak island,  Alaska. 

— ^  planorbis  n.  a.  Roemer. 

Paleont.  Abhandl.  Vierter  Band,  B 
Taf.x  [xxxij,  flgs.l4a-14e.  Jk 
Boemer. 

Formation:  Gretaoeona. 

Location:  Two  miles  above  the  m 
creek,  near  Austin,  Tex. 

^—  iTTallenae  n.  b.  Wbite.    ( 

Bull.  U.  S.  GeoL  Snr.,  No.  22,  p.  14 
Wash.,  1885.    C.  A.  White. 

Formation:  Cretaceous. 

Location:  Near  the  town  of  Wall 
county.  Gal. 

Bolecortua  (Tagelna)  oooi 

Whiteavea.    (1889.) 

Geol.  and  Nat  Hist.  Sur.  Can.,  0 
ont,  voL  1,  pt  2,  pp.  178,  179, 
Montreal,  1 889.    J.  F.  Whiteave 

Formation:  Cretaceous. 

Location:  Battle  river,  township 
west  of  the  fourth  principal  m 
west  Territory. 
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Solemya  [Lam.]  Conrad.    (1860.) 

Jour.  AomL  Kat.  Sd.,  Phlla.,  toL  8»  2d  mt.,  1860- 
1854,11.874.    Phi]*.,  1860-1854.    T.  A.  Gcmnd. 

bilix  n.  8.  White.    ( 1880. ) 

Proc.  U.  8.  Nat.  Mas.,  toI.  8,  p.  158.    Wuh.,  1880. 

6iniUiioii.M]M.,Goll.,?ol.22.    WMh.,188S.    0. 

A.  White. 
Fonnation:  Oretaoeoiu. 
Locatioa:  About  fcmr  milei  north  of  Qoldon,  Oolo. 

bilix  White.    (1881.) 

Proc. U.S.  Nat.  Miu.,  toI.  4,  p^  189,  pi.  1,  flg.  0. 
Waah.,  1881.  SmithMn.  MiM.  Coll.,  toI.  28. 
Waah.,1882.    a  A.  White. 

plannlata  n .  8.  Conrad.    ( 1853. ) 

Jour.  Acad.  NatSoU  Phila.,Tol.  2,  2d  eer.,  1850- 
1854,  p.  874,  pi.  24,  flg.  IL  Phila.,  1860-1854. 
T.A.Gonrad. 

Fonnatloxi:  Oretacooos. 

Ifocation:  Monmonth  county, N.J. ;  AWh^m^ 

■nbpUoata  (M.  <&  H. )  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Bar.  Terr.,  toI.  9,  p.  129,  pi.  28, 

fig.  19.    Wash.,  1876.    F.  B.  Meek. 
Fonnation :  Gretacoona. 
Location:  Horean  riTer. 

triaaina  n. 8.  Conrad.    (1869.) 

Am.  Jonr.  Conch.,  toL  6,  Phila.,  1868^  1870,  p. 

102.    Phila.,  1870.    T.  A.  ConruL 
Fonnation:  TrliMlo. 
Location:  Near  PerUomen  creek,  B^ 

olen  (Linn.)  Gabb.    (1864.) 

Geol.  8nr.  OaL  Fnleoiit.,  toL  1,  p.  146.  Phila., 
1864.    W.  H.  Oabb. 

?  dakotenaia  n.  8.  M.  <&  H.    (1857.) 

Proc  Acad.  Nat  Sci.,  Phila.,  for  1867,  p.  142. 

Phila.,  1856.    Heek  &  Hayden. 
Formation:  Cretaceooa. 
Iiocation:  Jnat  below  the  month  of  Yennilion 

river,  Nebr. 

ixradiana  n.  8.  Roomer.    (1852. ) 

Kreide  ron  Tex.,  p.  45,  Taf.  6,  iiga.  9a,  6.    Bonn, 

1852.    F.  Roemer. 
Fonnation:  Cretaceooa. 
Location:  Frederickabnrg,  Tex. 

parallelua  n.  8.  Gabb.    (1864.) 

Geol.  Snr.  Cal.PaIeont,Tol.  1,  pp.  146,147,  pi.  22, 
fig.  117.    Phila.,  1864.    W.  H.  Oabb. 

Formation:  Cretaceooa. 

Location:  Boll  bead  point,  nearMartinex;  Marah, 
eaat  of  Mount  Diablo;  AUzoi  creek,  near  Fort 
T^on,  OaL 

subplioatoa  n.  8.  M.  &.  H.    (1856.) 

Proc  Acad.  Nat  8ci.,  Phila.,  for  1856,  p.  82. 

Phila.,  1857.    Meek  &  Hoyden. 
Fonnation:  Cretaceooa. 
Location:  Horeao  river,  Nebr. 

(HypogeUa)  ouneatna  n.  b.  (Hbb. 

(1869.) 
Geol.  8ar.  Oal.  Paleont.,  vol.  2,  pp.  175, 176,  pi. 

29,  flg.  61.    Phila.,  1868.    W.  M.  Gabb. 
Fonnation:  Cretaceooa. 
Location:  Martinea,  OUL 


Solan— Continued. 

(Hypogella)    diagoenaia    Gabb. 

(1869.) 
Geol.  Sor.  Cal.  Paleont.,  yoU  2,  p.  176.    Phllk, 

1869.    W.  H.  Gabb. 
Formation:  Cretaceooa. 

-»—  f  sp.  nndet.  Roemer.    (1849.) 

Texaa,  p.  407.    Bonn,  1849.    F.  Boemer. 
Formation:  Cretaceooa. 
Loioatlon:  Frederickaborg,  Tax. 

Solena  (Browne)  Con.    (1865.) 

Proc  Acad.  Nat  Scl.,  Phila.,  for  1865,  p.  181 
Phila.,  1865.    T.  A.  Conrad. 

bipUcata  Con .    ( 1865. ) 

Proc  Acad.  Nat  Sci.,  Phila.,  for  1865,  p.  184. 

Phila.,  1865.    T.  A.  Conrad. 
Fonnation:  Cretaoeona. 

Solenooeraa  n.  g.  Conrad.    (1860. ) 

Jonr.  Acad.  Nat  BcL,  Phila.,  vol.  4, 2d  aer.,  185a- 
1860,  p.  284.    Phila.,  1858-1860.    T.  A.  Conrad. 

annulifer  (Mort.  sp. )  Conrad.   (1860.) 

Jonr.  Acad.  Nat  Sci.,  Phila.,  vol.  4,  2d  aer.,  1858- 
1860,  p.  284.    Phila.,  1858-1860.    T.  A.  Conxmd. 
Fonnation:  Cretaceooa. 
Location:  Eoftola,  Ala. 

Solidula  (Fi8cher)  Shnmard.    (1861.) 

Proc.  RottoD  8oc.  Nat  Hiat,  vol.  8,  1861, 1862,  p. 
194.    Boaton,  1862.    B.  F.  Shnmard. 

xiddelli  n.  8.  Shnmard.     (1861.) 

Proc.  Boston  8oc  Nat.  Hist,  vol.  8,  1861, 1868,  pb 

194.    Boaton,  1862.    B.  F.  Shomard. 
Formation:  Cretaceooa. 
Location:  Navarro  coonty,  Tex. 

BoUduliiB  (Fischer)  Conrad.    (1858.) 

Joor.  Acad.  Nat  Sci.,  Phila..  vol.  3,  2d  aer.,  1865- 
1858,  p.  334.    Phila.,  1855-1858.    T.  A.  Conrad. 

—  lintetui  n.  s.  Conrad.    (1858.) 

Joor.  Aoad.  Nat  Sci.,  Phila.,  vol.  3,  2d  aer.,  18Mk 
1858,  p.  334,  pi.  35,  flg.  10^  Phila.,  1855-1868. 
T.  A.  Conrad. 

Fonnation:  Cretaceooa. 

Location:  Owl  creek,  three  milea  north  of  tbt 
town  of  Bipley,  Miaa. 

Solyma  n.  g.  Conrad.    (1870.) 

Am.  Joor.  Conch.,  vol.  6,  Phila.,  1870, 1871,  p.  78w 
Phila.,  1871.  T.  A.  Conrad. 

lineolata  (Con.)  Whitfield.    (1885.) 

Mon.  U.  8.  Geol.  Sor.,  vol.  9,  pp.  182,183,  pL  9B^ 

flga.  11-13     Waah.,  1885.    B.  P.  Whitfield. 
Formation:  Cretaceooa. 
Location:  Haddonfield.  N.  J. 

lineolatus  n.  b.  Conrad.    (1870.) 

Am.  Joor.  Conch.,  vol.  6,  Phila.,  1870,  1871,  pp. 
75,  76,  pi.  3,  flg.  9.    Phila.,  1871.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  Hoddoofield,  N.  J. 

lineolatus  (Con.)  Gabb.    (1876.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1876,  p.  80ft. 

Phila..  1876.    W.  M.  Gabb. 
Formation:  Cretaceooa. 
Location:  Pataola  creek,  Ga. 
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Bpatangns  (Lam. )  Morton .    ( 1824. ) 

Jour.  Acad.  Nat  BcL,  Phlla.,  toI.  8,  Ist  ser.,  1887- 
1831,  pp.  122,  123.  Fhila.,  1827-1631.  S.  O. 
Morton. 

Fomuitioa:  Gretaceons. 

Location:  Big  Timber  creek,  Olonceetor  oonntj, 
N.J. 

—  cor  maxliinm  ?  (Park.)   Morton. 
(1830.) 

Joar.  Acad.  Nat  Sd.,  Phlla.,  toI.  8,  let  eer.,  1827- 
1831,  p.  100.    Phila.,  1827-1831.    8.  G.  Morton. 
Formation:  Gretaceona. 
Location:  Gloucester  county,  N.  J. 

cor  marinum  ?  (Park.)   Morton. 

(1830.) 

Am.  Jonr.  let  eer.,  vol.  18,  pL  8,  flg.  10.  New 
Haren,  1830.    8.  G.  Morton. 

— ^  parastatUB  n.  b.  Morton.    (1833.) 
Am.  Jonr.  Sci.,  let  eer.,  vol.  23,  p.  204.    New 

Haven,  1833.    8. 0.  Morton. 
Formation:  Cretaceous. 
Location:  New  Jereey. 

— —  parastatua  Morton.    (1834.) 

^nop.  Oi^.  Bern.  Gret  Gr.  U.  8.,  pp.  77, 78,  pi.  8, 

flg.  21.    Phila.,  1834.    &  G.  Morton. 
Formation:  Cretaceous. 
Location:  Prairie  bluff,  Ala.;  Timber  creek,  N.  J. 

— —  Stella  n.  b.  Morton.    (1830.) 

Am.  Jour.  8ci.,  1st  eer.,  vol.  18,  p.  245,  pt  Z,  flg. 

11.    New  HaTen.  1830.    8.  O.  Morton. 
Formation:  Cretaceous. 

—  Stella  Morton.    (1830.) 

Jonr.  Acad.  Nat  8ci.,  Phlla.,  toI.  6, 1st  eer.,  1827- 
1831,  p.  200.    Phila.,  1827-183L    &  G.  Morton. 
Formation:  Cretaceous. 

-^  ungnla  n.  8.  Morton.    (1833.) 

Am.  Jour.  8ci.,  Ist  eer.,  toI.  24,  p.  131,  pi.  10;  flg. 
0.    New  HaTen,  1883.    8.  G.  Morton. 

Formation:  Cretaceous. 

Location:  Deep  cut  of  the  Chesapeake  and  Dela- 
ware canal. 

^—  nngula  Morton .    ( 1834. ) 

8ynop.  Org.  Bem.  Cret  Gr.  U.  8.,  p.  78,  pL  10, 

flg.  6.    Phila.,  1834.    8.  G.  Morton. 
Formation:  Cretaceous. 
Location:  Chesapeake  and  Delaware  canaL 

—  8p.  nndet.  Morton.    (1830.) 

Am.  Jour.  8cl.,  Ist  ser.,  toI.  17,  p.  288.    New 

HaTen,  1830.    &  G.  Morton. 
Formation:  Cretaceous. 
Location:  Gloucester  county,  N.  J. 

^— 8p.  nndet.  Morton.    (1830.) 

Am.  Jour.  8ci.,  1st  ser.,  toI.  17,  p.  286.  N«w 
HaTen,  1830.    8.  G.  Morton. 

Formation:  Cretaceous. 

Location:  Deep  cut  of  the  Chesapeake  and  Dela- 
ware canal. 

SphsDra  (Sow.)  Meek.    (1877.) 

Bep.  G«o1.  Expl.  Fortieth  Parallel,  toI.  4,  pt  1, 
p.  102.    Wash.,  1877.    F.  B.  Meek. 


Bphaera — Continued. 

whitneyl  n.  b.  Meek.     (1877.) 

Bep.  Geol.  Expl.  Fortieth  Parallel,  Tol.  4, 

p.  102,  pL  10,  flgs.  4a-o.    Wash.,  1877. 

Meek. 
Formation:  Triassic. 
Location:   Buena  Vista  canyon.  West  Hnn 

range^  Nct. 

Bphaerella  n.  g.  Conrad.    (1860.) 

Jonr.  Acad.  Nat  8oi.,  Phila..  toI.  4,  2d 
1868-1860.  p.  280.     Phila.,  1868-1860. 
Conrad. 

concentrica  n.  b.  Conrad.    (18t 

Jonr.  Acad.  Nat  8ci.,  Phila.,  toI.  4,  2d 
1868-1860,  p.  280,  pi.  46,  flg.  4.  Phlla., 
1860.    T.  A.  Conrad. 

Formation:  Cretaceous. 

Location :  Eufaula  [Ala.]. 

SphsBriola  (Stoliczka)  Meek.    (1876 

Bep.  U.  8.  Geol.  Sur.  Terr.,  toI.  0,  pp.  13« 
Wash.,  1876.    F.  B.  Meek. 

?  cordata  (M.  &  H.)  Meek.     (1 

Bep.  V.  8.  Geol.  Sur.  Terr.,  toI.  0,  pp.  137,  1 
29,  flgs.  3<»-e.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Moreau  riTsr. 

?  endotrachys  n.  b.  Meek.    (1 

Bep.  U.  8.  Geol.  Sur.  Terr.,  toI.  9,  p.  130, 
flg.  2.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Ninety  miles  below  Fort  6ent( 
the  Missouri. 

?  endotrachys  (Meek)White.  (1 

EleTenth  Ann.  Bep.  U.  8.  GeoL  and  Geogi 
Terr.,  p.  182.    Wash.,  1871.    C.  A.  Whit 
Formation:  Cretaceous. 
Location:  Talley  of  Little  Thompson  creek 

?  obliqua  n.  8.  Meek.    (1875.) 

BnlL  U.  8.  Geol.  and  Geogr.  8ur.  Terr., 
No.  1, 2d  ser.,  p.  46.     Wash.,  1876.     F.B. 

Formation:  Cretaceoua 

Location:  Left-hand  creek,  halfway  \h 
Long  Mont  and  Boulder  city,  Colo. 

?  Obliqua  (Meek)  White.     (181 

SleTenth  Ann.  Bep.  U.  8.  Geol.  and  Geog 
Terr.,  p.  182.    Wash.,  1870.    C.  A.  Whit 
Formation:  Cretaceous. 
Location:  Valley  of  Little  Thompson  creel 

transversa  n.  b.  Whitfield.    (] 

U.  8.  Geogr.  and  Geol.  8ur.  Bocky  Mt  I 
Prelim.  Bep.  Paleont  Black  Hills,  pp. 
Wash.,  1877.    B.  P.  Whltfleld. 

Fonnation:  Cretaceous. 

Location:  On  the  Cheyenne  riTer,  naarO 
man's  fork..  Dak. 

transversa  Whitfield.    (1880. ) 

Bep.  Geol.  Black  HilU  of  Dak.,  p.  146,  pi.  1 

14-16.    Wash.,  1880.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  On  the  Cheyenne  rlTer,  nmr  0 
I  man's  fork,  Wyo. 
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fipliaeriola — Continaed. 

umbonata  n.  b.  Whitfield.    (1885.) 

MoQ.  U.  S.  Geol.  Sur.,  vol.  9,  p.  152,  pi.  19,  flgi. 

17, 18.    Wash.,  1885.    K.  P.  Whitfield. 
Formation:  Cretaoeooa. 
Location:  New  Jersey. 


?  warrenana  n.  g.  Meek.    (1876.) 


Bep.  U.  8.  Geol.  Sor.  Terr.,  vol.  •,  pp.  138,  ISO* 

Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaoeona. 
Location :  Near  the  eastam  hase  of  tha  Black 

hilla.' 

Iphasrinxn  (Soopoli)  Prime.    (1865.) 

Hon.  Am.  CoKbicnlada  (Becent  and  Fossil), 
fimithson.  Misc.  OolL,  toL  7,  No.  145,  pp.  32, 83. 
Wash.,  1866.    T.  Prime. 


- fonnoanm  (M.  <&.  H.)  Prime.  (1866.) 
Hon.  Am.  Corblcaladae    (Baoent  and   Fossil), 

Smithson.  Miac.  OolL,  toL  7,  No.  146,  p.  69. 

Wash.,  1865.    T.  Prima. 
Formation:  Tertlaxy  [Oretaoaons]. 
Location:  Three  mUea  abore  Fort  Unioii.  Nebr. 

fonnoanm  (M.  db  H.)  Meek.    (1876.) 

Bep.  U.  S.  GaoL  Sor.  Terr.,Tol.9,  pp.  626,  627,  pL 

43,ftgSL4fr<.    Wash.,  1876.    F.  a  Meek. 
Formadon:  Lower  Socena?  [Orstaoeoos]. 
Locatim:  Tan  miles  balow  Fort  Union. 

fonnoanm  (M.  db  H.)  White.  (1883.) 

Twelfth  Ann.  Bap.  U.  8.  GaoL  and  Geogr.  8vr. 
Terr.,  pt  1,  p.  72.     Wash.,  1883.    aA.Whita. 
formation:  [Orataceons.] 
Location:  Upper  Missonri  ifTar  laglon. 

fonnoanm  (M.  &  H.)  White.  (1888.) 

Third  Ann.  Bep.  U.  8.  Gaol,  and  Gaosr.  8ur.  Terr., 
pu  33,  pL  17,  llg.  11.  Waah.,  1883.  a  A.  Whita. 
Formation:  Oretacaons. 
Location:  Upper  Missoori  river  region. 

—  formoanm  ?  (M.  db  H.)  Whiteavee. 

(1885.) 
G«oL  and  Kat.  Hist  Bar.  Can.,  Gont  Oan.  Fala- 

ont.,  ToL  1,  pt  1,  pu  68.    Kontreal,  1885.    J.  F. 

Whiteayea. 
Formation:  Gretacaona. 
Location :  Belly  river,  east  ride  of  Driftwood  band. 

Booth  Saakatchewan,  one  mile  below  the  month 

of  the  Bow  river,  Canada. 

-«-  formoanm  ?  (M.  &  H.)  Tar.  Whit- 
eaves.    (1885.) 

Geol.  and  Nat  Hist  8nr.  Can.,  Cont  Oan.  Pala- 
ont,  Tol.  1,  pt  1,  pp.  61,  62,  pi.  »,  flg.  3.  Mon- 
traal,  1885.    J.  F.  WhiteaveSw 

Formation:  Gretaceons. 

Location:  Ed.Mahan*s  coulee;  Belly  river,  eight 
miles  above  Coal  banka,  Canada. 

^~-  plannm  n.  8.  M.  &,  H.    (1860.) 

Pnc  Acad.  Nat  8ci.,  Pfaila.,  for  1860,  pp.  176^ 
176.    Pbila.,  1861.    Meek  A  Hayden. 

Fonnation:  Tertiary  [CretaceousJ. 

Location:  Near  the  month  of  Grand  river,  on  tha 
Upper  Misaonri,  Nebr. 


Bphaerinm — Cod  tinned. 

planum  (M.  &  H. )  Prime.    (1865. ) 

Mon.  Am.  CorblcnladsB  (Benent  aud  Fossil), 
Smithson.  Misc.  Coll.,  vol.  7,  No.  146,  p.  58. 
Wash.,  1865.    T.  Prime. 

Formation:  Tertiary  [Cretaoeona]. 

Location:  Near  the  mouth  of  Orand  river,  on  the 
Upper  Missouri,  Nebr. 

plannm  (M.  &  H.)  Meek.    (1876.) 

Bep.  U.  &  Geol.  8ur.  Terr.,  vol.  9,  p.  526,  pi.  43, 
figs.  6a,  b.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Near  Orand  island,  on  the  upper  Mis- 
souri. 

plannm  (M.  db  H.)  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  &  GeoL  and  Geogr.  Sur. 
Terr.,  pt  1,  p.  72.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Upper  Missouri  river  region. 

plannm  (M.  db  H.)  White.    (1883.) 

Third  Ann.  Bap.  U.  8.  Geol.  8ur.,  p.  83,  pi.  17,  flg. 

8.  Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 

Location:  Upper  Missouri  river  region. 

reotloardinale  n.  b.  M.  &  H.    (1860.) 

Proo.  Acad.    Nat  8oi.,  Phila.,  for  1860,  p.  176. 

Phila.,  1861.    Meek  A  Hayden. 
Fonnation:  Tertiary  [Cretaceous]. 
Location:  Near  the  month  of  Grand  river,  on  tha 

Upper  Missouri,  Nebr. 

-^—  reotloardinale  (M.  A,  H.)  Prime. 
(1865.) 

Mon.  Am.  Corbiculadss  (Beoant  and  Fossil), 
Bmithson.  Misc.  CoU.,  vol.  7,  No.  145,  p.  58. 
Wash.,  1865.    T.  Prime. 

Fonnation:  Tertiary  [Cretaceous]. 

Location:  Near  the  mouth  of  Orand  river,  on  tha 
Upper  Missouri,  Nebr. 

reotloardinale   (M.  &  H.)   Meek. 

(1876.) 

Bep.  U.  8.  Geol.  8nr.  Terr.,  vol.  9,  pp.  527,  528, 
pi.  43,  figk  So,  b.    Waah.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Near  Grand  island,  on  tha  Upper  Mis- 
sonri. 

reotloardinale  (M.  db  H.)  White. 

(1883.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Bur. 
Terr.,  pt  1.,  p.  72.    Wash.,  1883.    C  A.  Whita. 
Formation:  Cretaceous. 
Location:  Upper  Missouri  river  region. 

reotloardinale  (M.  &  H.)  White. 

(1883.) 

Third  Ann.  Bep.  U.S.  Geol.  8nr.,  p. 83,  pi.  17, flg. 

9.  Wash.,  1883.    0,  A.  White. 
Formation:  Cretaceous. 

Location:  Upper  Missouri  river  region. 
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SphaDiium — Continued. 

— rectioardinale  (M.  <&  H.)  Whites  ves. 

(1885.) 

Oeol.  and  Nat.  HUt  Bar.  Can.,  Gont.  Can.  Pale- 
ont.,  Tol.  1,  pt  1,  p.  9.  Montreal,  1885.  J.  F. 
WbltaaTM. 

Formation:  Oretaoeona. 

Location:  Old  Man  riTar,  two  miles  abOTs  Bye- 
Gran  flat,  Canada. 

Bubellipticum  (M.  &  H.)   Prime. 

(1865.) 

Mon.  Am.  Corbicnladaa  (Recent  and  Foasil), 
Smitheon.  Miac  Coll.,  toI.  7,  Ko.  145,  p.  69. 
Wash.,  1866.    T.  Prime. 

Formation:  Tertiary  [Cretaceons]. 

Location:  Three  miles  aboT*  Fort  Union,  Mebr. 

—  BUbellipticnm    (M.  &  H  )    Meek. 

(1876.) 
Bep.  U.  8.  OeoU  Bar.  Terr.,  vol.  9,  p.  527,  pL  43, 

flgs.  6a,  b.  Wash.,  1876.  F.  B.  Meek. 
Formation:  Lower  Bocene?  [Oretaoeons]. 
Location:  Ten  miles  below  Fort  Union,  Nebr. 

Bubellipticum  (M.  &  H.)  White. 

(1883.) 

Twelfth  Ann.  Bep.  U.  8.  Geo!,  and  Geogr.  Snr. 
Terr.,  pt  1,  p.  72.    Wash.,  1883.    0.  A.  White. 
Formation:  Gretaceons. 
Location:  Upper  Missouri  river  region. 

Bubellipticum  (M.  &  H.)  White. 

(1883.) 

Third  Ann.  Bep.  U.  &  G«oI.  Bur.,  p.  83,  pL  17, 

flg.  10.    Wash.,  1883.    C.  A.  White. 
Formation:  Gretaceons. 
Location:  Upper  Misiouri  river  region. 

f  White.     ( 1879. ) 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Bar. 

Ter.,  p.  242.    Wash.,  1879.    G.  A.  White. 
Formation:  Cretaceous. 
Location:  Svanston  coal  mines,  Wyo. 

BphenodlBCua  subgen.  Meek.    (1876.) 

Bep.  U.  &  Geol.  Bur.  Terr.,  vol.  9,  p.  463.  Wash., 
1876.    F.  B.  Meek. 

— —  mandensia  n.  s.  Whiteares.    ( 1884. ) 

Geol.  and  Nat.  Hist  Bur.  Can.,  Mes.  Foes.,  vol.  1, 
pt.  3,  pp.  200,  201,  pi.  22,  flgs.  3,  3a,  6.  Mon- 
treal, 1884.    J.  r.  Whitcaves. 

Formation:  Cretaceous. 

Location:  East  point  of  Maud  island,  in  Bkide- 
gate  inlet. 

' requienianuB  ?  (d^Orb.)  Whiteaves. 

(1884.) 
Geol.  and  Nat  Hist  Sur.  Oan.,  Mos.  Fo«.,  vol.  1, 
pt.  3,  p.  248,  pi.  22,  flgs.  4,  4a.    Montreal,  1884. 
J.  F.  Wbiteaves. 
Formation:  Cretaceous. 
Location:  South  side  of  Maud  island. 

Spirifer  ( Sow. )  Gabb.    ( 1864. ) 

Geol.  Sur.  Cal.  Paleont.,  vol.  1,  p.  35.  Phila., 
1864.    W.  M.  Gabb. 


Spirifer — Continued. 

homfrayi  n.  ft.  Gabb.    (1864.) 

Geol.  Snr.  Cal.  Paleont,  roL  1,  p.  35,  p] 

38.    PliUa.,  1864.    W.  M.  Gabb. 
Formation:  Triasslc. 
Location:  Star  canyon,  Humboldt  county 

obtUBUB  n.  8.  Gabb.    (1869.) 

Am.  Jour.  Conch.,  vol.  6,  Phila.,  1869,  li 

17,  18,  pi.  7,  figs.  16,0,6.    Phila.,  1870. 

Gabb. 
Formation:  Triassie. 
Location:  Volcano,  about  thirty  mfles  m 

of  Walker's  lake,  Nev. 

Spirifera  (Spiiiferina  ? )  alia  n.  a. 
W.    (1877.) 

Bep.  Geol.  EzpL  Fortieth  Parallel,  voL  * 
pp.  2'<1,  282.  pi.  6,  fig.  17.  Wash.,  19T 
A  Whitfield. 

Formation:  Triassie. 

Location:  One  and  a  half  miles  south 
Glen  pass,  Pah-Ute  range,  Nev. 

Spiiiferina  (d'Orb.)  U.  <&.  W.    (1£ 

Bep.  Geol.  Expl.  Fortieth  Parallel,  vol. 
p.  281.    Wash.,  1877.    Hall  ft  Whitiielc 

boreaUB  n.  b.  Wbiteaves.     (U 

GeoL  and  Mat  Hist  Snr.  Oan.,  Cont  Oa 
out,  vol.  1,  pt  8,  pp.  128^  129,  pi.  17 
Montreal,  1889.    J.  F.  Whiteaves. 
Formation:  Triassie. 

Location:  Liard  river,  about  twenty-flv 
below  Devirs  portage,  Canada. 

homfrayi  ?  (Gabb)  H.&W.    ( 

Bep.  Geol.  Expl.  Fortieth  Parallel,  vol. 

p.  281,  pi.  6»  flg.  18.    Wash.,  1877. 

Whitfield. 
Formation:  Triassie. 
Location:  One  and  a  half  miles  south 

Glen  pass,  Pah-Ute  range,  Nev. 

Spiroceraa  (Meek)  Whiteavea.    ( 

Geol.  and  Nat  Hist.  Bur.  Can.,  Mas.  Fo«. 
pt  3,  p.  198.    Montreal,  1884.    J.  F.  Wh 

carlottense  n .  8.  Whiteaves.    ( 

Geol.  and  Nat  Hist  Bur.  Can.,  Mea.  Foas. 

pt  3,  pp.    198,  199.    Montreal,  1884. 

Whiteaves. 
Formation:  Cretaceous 
Location:  North  shore  of  Cumahewa  inle 

Spirocrypta  n.  snbgen.  Gabb.    {li 
Geol.   Sur.   Oal.   Paleont.,  vol.  1,  pp.  l 
Phila.,  1864.    W.  M.  Gabb. 

Spironema  n.  g.  Meek.     (1864.) 

Check  List  Invert  Fobs.  N.  Am.,  Cret.  ar 
Smithson.  Misc.  Coll.,  vol.  7,  No.  177, 
Wash.,  1864.    F.  B.  Meek. 

tenuilineata(M.<&H.)Meek.  ( 

Check  List  Invert.  Foes.  N.  Am.,  Cret  ai 
Smithson.  Misc.  Coll.,  voL  7,  No.  177, 
Wa.'«h.,  1864.    F.  B.  Meek. 

Formation:  Cretaceoua. 

Location:  Dakota. 
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Spironezna — Continned. 

tenuilineata  (M.  &  H.  Bp.)  Meek. 

(1876). 

Bapu  U.  8.  6«oL  Bur.  Terr.,  toI.  9,  pp.  M2,  343, 

pi.  32,  fig.  9,  €Hi,    Wash.,  187a.    V.  B.  Meek. 
FormMioD:  OretacMtti. 
Location:  Morean  river. 

SS'lropleota  axnericana  Ehrenberg. 
<1854.) 

Mikrogeologle,  Taf.  32,  fig.  26.    Leipzig,  1864. 

C.  O.  Ehrenberg. 
Tormation:  Cretaceoni. 
Location:  HiasiiBippi  region. 


-  amerlcana  Ehrenberg.    (1854.) 

Mikrogeologie,  Taf.  32,  figa.  ISt  li.     Lelpsig, 

1854.    0.  0.  Ehrenberg. 
Formation:  Cretaoeona. 
Location:  Miaaouri  region. 

roBula  Ehrenberg.    (1854.) 

MUcrogeologie,  Taf.  32,  fig.  2A.    Ldpcig,  1854. 

C.  0.  Ehrenberg. 
Formation:  Cretaceona. 
Location:  Hiaeiasippt  region. 

^f  iropora  (d'Orb.)  U.  <&  H.    (1862.) 
Jour.  Acad.  Nat  Scl.,PhiIa.,ToI.  6,2d  ser.,  1862, 
1863,  p.  160.    Phila.,  1862, 1863.    Gabb  A  Horn. 

calamua  n.  8.  G.  Sl  H.    (1862.) 

Jonr.  Acad.  Nat.  Scl.,  Phlla.,  toL  6,  2d  ler.,  1862, 
1863,  p.  166  [pL  21],  fig.  66.  Phila.,  1862, 1883. 
Gabb  A  Horn. 

Formation:  Oietaeeooa. 

Location:  Timber  creek,  N.  J. 

Irorbis  (Lamarck)  White.    (1880.) 

Proc.  U.  S.  Nat.  Mus.,  Tol.  3,  p.  161.  Wash.,  1880. 
teithson.  XiM.  OoU.,  toL  22.  Waah.,  1882. 
a  A.  White. 

?  dickhanti  n.  b.  White.    (1880. ) 

Proa  U.  S.  Nat.  Koa.,  toI.  3,  p.  161.    Waah.,  1880. 

Smithaon.  Miac  Coll.,  Tol.  22.    Waah.,  1862. 

C.  A.  White. 
Formation:  Cretaceona  [Tertiary]. 
Location:  Near  Little  Sock,  Ark. 

f  (Lam.)  Morton.    (1829. ) 

Jonr.  Aead.  Nat  8ci.,  Phila.,  vol.  6,  lat  aer.,  1827- 
1831,  p,  121,  122.  Phila.,  1827-1831.  8.  O. 
Morton. 

Formation:  Cretaceona; 

LooaJton:  Big  Tiaiber  creek,  GloMeatar  oonaty^ 
N.J. 

-—f  Morton.    (1830.) 

Am.  Jonr.  Set,  Ut  aer.,  toL  17,  p.  282.    New 

HaTen,  183a    S.  G.  Morton. 
Formation:  Cretaoeona. 
Loealko:  New  Jemy. 

—  f  White.     (1879.) 

BeTenth  Ann.  Sep.  U.  8.  GeoL  and  Geogr.  8nr. 

Terr.,  p.  246.    Waah.,  1879.    (I.  A.  Whlta. 
FgtmatloD:  Creftaoaona. 
Location:  Near  Mellhi  itation,  Wyo. 


BpondyluB  [Lam.]  Conrad.    (1853.) 

Jonr.  Acad.  Nat  Set,  Phila.,  vol.  2, 2d  aer.,  I860* 
1864,  p.  274.    Phila.,  1850-1854.    T.  A.  Conrad. 

—  capaz  n.  s.  Conrad.    (1853.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  2,  2d  8or.,185&- 
1854,  p.  274,  pi.  24,  fig.  8.  Phlla.,  1850-1864. 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Nimrud  Woodward*s  farm  N.  J. 

gregalia  (Mort.)  Whitfield.    (1885.) 

Mon.  U.  S.  Geol.  San,  toI.  9,  pp.  67,  68,  pi.  9, 
figs.  11,  12.  pi.  10,  fig».  1,  2.  Wash.,  1885.  R. 
P.  Whitfield. 

Formation:  Cretaceona. 

Location:  Upper  Freehold,  Monmouth  con&ty, 
N.J. 

gnadalupee  n.  a.  Roemer.    (1849.) 

Texaa,  p.  400.    Bonn,  1849.    F.  Boemer. 

Formation:  Cretaceona. 

Location:  Waterfail  near  New  Braunlbla,  Tex, 

guadalupae  Roemer.    (1852.) 

Kreide  ron  Tex.,  pp.  62,  63,  Taf.  8,  flga.  9a,  ft. 

Bonn,  1852.    F.  Roemer. 
Formation:  Cretaceona. 
Location:  Waterfkll  of  the  Guadalupe  and  croBO 

ing  of  the  Cibolo  between  New  Brannfela  and 

San  Antonio,  Tex. 

n.  8.  f  Hill.    (1889.) 

Geol.  Snr.  Tex.,  BnlL  No.  4,  p.  7.    Anatin,  1889. 

B.  T.  Hill. 
Formation:  Cretaceona. 
Location :  Two  milei  northweat  of  Anatin,  Tex. 

Btalagmlum  n.  snbgen .  Conrad .    ( 1860. ) 

Jour.  Acad.  Nat.  Scl.,  Phila.,  toI.  4, 2d  ser.,  1858- 
1860,  p.  281.    Phila.,  1858-1860.    T.  A.  Conrad. 

Stavella  (sabgen.  Gray)  Meek.    (1876.) 

Bep.  U.  S.  Geol.  Snr.  Terr.,  toI.  9,  p.  68.  Waah., 
1876.    F.  B.  Meek. 

SteansBia  n.  g.  White.    (1887.) 

Proc.  Acad.  Nat.  Sci.,  Phlla.,  pt.  1,  for  1887,  pp^ 
32,  83.    Phila.,  1887.    C.  A.  White. 

robinai  n.  s.  White.    (1887. ) 

Proo.  Acad.  Nat.  Sd.,  Phfla.,  pt.  1,  for  1887,  pp. 

38,  84,  pi.  8,  flgk  7-«.    PhUa.,  1887.    C.  A. 

White. 
Formation:  Cretaceona. 
Location:  Texaa  [Six  milea  north  of  Fort  Worth]. 

Stephanoceraa  braikenridgii  (?)  (Sow. 

sp.)  Whiteaves.    (1878.) 
Canadian  Natarallat,  toL  8,  n.  ear..  No.  7,  p.  407. 

Montreal,  1878.    J.  F.  Whlteavea. 
Formation:  Juraaiic 
Location:  Utaayonco  riyer. 

braikenrldgU  (?)  (Sow.  sp.)  Whit- 

eayee.    (1878.) 

Geol.  Sur.  Can.,  Rep.  Prog,  for  1876-1877,  p.  IM. 

Montreal,  1878.    J.  F.  Whitearea. 
Formation :  Juraaiie. 
Location:  Iltaajonco  rirer,  Britkh  OoIunblA. 
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Stephanoceras — Continned. 

cephoides  n.  8.  Whiteaves.    (1884.) 

Geol.  and  Kat  Hist  Sur.  Oan.  Mas.  Fom.,  toI. 

1,  pt.  3,  p.  210.    Montreal,  1884.    J.  V.  Whit- 

eayes. 
Formation:  CretaMom. 
Location:  South  island,  8kld«gat6  Inlet 

humphreysiannm  (Sow.  sp.)  Whit- 
eaves.    (1878.) 
Canadian  Naturalist,  Tol.  8,  n.  set.,  No.  7,  p.  407. 

Montreal,  1878.    J.  F.  Whiteares. 
Formation:  Jurassic. 
Location:  Sigutlat  lake. 

«—  humphreyalanum  (Sow.  sp.)  Whit- 
eaves.    (1878. 

Geol.  Sur.  Can.,  Sep.  Prog,  for  1876-1877,  p.  166. 

Montreal,  1878.    J.  F.  WhtteaToa. 
Formation:  JursMic. 
Location:  Sigutlat  lake^  British  Oolombia. 

oblatum  n.  s.  Whiteaves.    (1884.) 

OeoL  and  Nat  ^Ist  Sur.  Gan.  Mes.  Fobs.,  toI.  1, 
pt  3,  pp.  209,  2ia  Montreal,  1884.  J.  F. 
WbiteaTSfl. 

Formation:  CretaceooB. 

Location:  Skidegate  inlet,  Qoaen  Charlotte  isl- 
ands. 

(f)  Whiteaves.    (1878.) 
Canadian  Naturalist,  toL  8,  n.  ler.,  No.  7,  p.  407. 

Montreal,  1878.    J.  F.  WhlteaTes. 
Formation:  Jurassic 
Location:  Iltasyouco  riyer. 

(t)  Whiteaves.    (1878.) 

GeoL  Sur.  Can.,  Bep.  Prog,  for  1876, 1877,  ppw  1£6^ 

167.    Montreal,  1878.    J.  F.  WhiteaTee. 
Formation:  Jurassic. 
Location:  Utasyouco  river,  British  Columbia. 

Stomatia  (Lamarck)  White.    (1889.) 

Bull.  U.  S.  QeoL  Sur.,  No.  61,  p.  18.  Wash.,  1889. 
C.  A.  White. 

obstrlcta  n.  s.  White.    (1889.) 

Bull.  U.  S.  Geol.  Sur.,  No.  61,  pp.  18, 19,  pL  4,  ilgs. 

10, 11.    Wash.,  1889.    a  A.  White. 
Formation:  Cretaceous, 
Location:  Little  Cow  creek,  Shasta  county,  CbL 

^^  BucienaiB  n.  s.  Whiteaves.    (1879.) 

Geol.  Sur.  Can.  Mes.  Foes.,  toI.  1,  pt.  2,  pp.  128, 
129,  pL  16,  fig.  4.  Montreal,  1879.  J.F.Whit- 
eaTee. 

Formation:  Cretaceous. 

Location:  Suda  islands. 

—  sucieiiBiB  var.  caxlnlfera  n.  var. 
Whiteaves.    (1879.) 
Geol.  Sur.  Can.  Mes.  Fobs.,  toL  1,  pt  2,  pp.  128, 
129,  pL  16, fig.  6.     Montreal,  1879.    J.F.Whit- 
eaves. 
Formation:  Cretaceous. 
Location:  Sucia  islands. 

StraparoUuB  (Montf.)  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleont,  toL  1,  p.  120.  Phila., 
1864.    W.  M.Gabb. 


StraparolluB — Continned. 
lena  n.  s.  Gabb.    (1864.) 

GeoL  Bur.  CaL  Paleont,  vol.  1,  pp.  12 
20,  figs.  Ho-d.    Phila.,  1864.    W.  M. 
Formation:  Cretaceous. 
Location:  Texas  flat.  Placer  county,  Oa 

paao^Tolvna  n.  s.  Gabb.     (1 

Geol.  Sur.  OaL  Paleont,  vol.  1,  p.  120,  ] 

76.    Phila.,  1864.    W.  M.Gabb. 
Formation:  Cretaceous. 
Location:  Texas  flat,  Plaeer  county,  Oa 

BtraparoluB  (Mortf.)  Gabb.    (18 

Jour.  Acad.  Nat  Scl.,  Phila.,  vol.  4,  2d  i 
1860,  p.  299.     Phila.,  1868, 1860.    W. 

-*—  lapidoBUB  (Mort.  sp.)  Gabb. 

Jour.  Acad.  Nat  Sd.,  Phila.,  vol.  4,  2d  i 
1860,p.  S00,pl.  48,flg.  6<i,&L  Phila.,  1 
W.  M.  Gabb. 

Formation:  Cretaceous. 

—  Bubplanua  n.  s.  Gabb.    (186 

Jour.  Acad.  Nat  Sci.,  Phila.,  vol.  4,  2d 
1860,  pp.  299,  300,  pi.  48,  figs.  4,  a»  h 
1868-1860.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Prairie  bluS;  Ala. 

BtrepBidura  (Swains.)  Conrad. 

Jour.  Acad.  Nat  ScL,  Phila.,  toL  4,  8d 
1860,  p.  286.    Phila.,  1868-1860.     T.  i 

— ^  ripleyana  n.  s.  Conrad.     (IS 

Jour.  Acad.  Nat  Sci.,  Phila.,  vol.  4, 2d  i 
1860,  p.  286,  pL  46,  flg.  42.    Phila., 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Tippah  county,  Ml». 

Btxlaroa  (snbgen.  Conrad)  Meek. 
Bep.  U.S.  GeoL  Sur.  Terr.,  toL  9,  p.  7 
1876.    F.  B.  Meek. 

StrombuB  (Linn.)  Conrad.    (185 

Jour.  Acad.  Nat  Sci.,  PhUa.,  vol.  3,  2d 

1868.  p.  330.    Phila.,  1866-1868.    T.  J 

—  denaatxiB  n.  s.  Conrad.     (18! 

Jour.  Acad.  Nat  ScL,  Phila.,  vol.  3, 2d 
1858,  p.  330,  pL  36,  flg.  14.  Phila., 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Owl  creek,  three  miles  nor 
town  of  Bipley,  Miss. 

Strophooonua  aplcula  ?  Ehrex 
(1854.) 

Mikrogeologie,  Taf.  32,  flg.  21.  IMpaUg 

G.  Ehrenberg. 
Formation:  Gretaceona. 
Location:  Mississippi  region. 

Burcula  (H.  &;  A.  Ad.)  Gabb.    (1 

Geol.  Sur.  Cal.  Paleont,  toI.2,  p.  160 

1869.  W.  M.  Gabb. 

•^—  (snbgen.  H.  &  A.  Ad.)    (187* 

Bep.  U.  S.  Geo!.  Sur.  Terr.,ToL  9,  p.  381 
1876.    I.  B.  Meek. 
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Snrcnla — Continued. 

pFaeattennata  n.  b.  Gabb.    (1869.) 

Geol.  Sar.  Oal.  P»leoiit.,  toI.  2,  p.  lOO,  pL  20,  fig. 

27.    PhU«.,  1869.    W.11.6abl».  ' 
Fonnatloii:  Gretaceoui. 
Location:  San  Diego,  Oal. 

raricoBtata  (Gabb.)  var.  WhiteaveB. 

(1879.) 
Geol.  Snr.  Can.  Mm.  Ton.,  toI.  1,  pt.  2,  pp.  116, 
117,  pi.  16,  flgs.  2,  2a.    Montraal,  1879.    J.  T. 
Whitaarea. 
Formation:  Orataceotu. 

Location:  West  aide  of  Hornby  island,  Nanaimo 
rirer,  Vauconrer  Island. 

Btxigoaa  n.  b.  Gabb.    (1876.) 

Proe.   Acad.  Nat.  Scl.,  Phlla.,  for  1876,  pp.  299, 

280.    Phila.,  1876.    W.  M.  Oabb. 
Formation:  Gretaceons. 
Location:  Holmdala,  K.  J. 

Bacienflis  n.  b.  WhiteaveB.    (1879.) 

Geol.  Sur.  Gbn.  Mes.  Foss^  toL  1,  pt.  2,  pp.  116, 
116,  pL  16,  flga.  1,  la.  Montreal,  1879.  J.  Y. 
Whiteares. 

Formation:  Gretaceooa. 

Location:  Bncia  islands. 

(SorcuUteB)  [io]  Gabb.    (1876.) 

Froc  Acad.  Nat.  Sci.,  Phila.,  for  1876,  p.  280. 

PhiU.,1876.    W.  M.Gabb. 
Formation:  Oretaoeons. 
Location:  [California.] 

•  (Surculitea)  inconspicua  n.  b.  GMh, 

(1869.) 
Gool.  Sor.  CaL  F&leont.,  toL  2,  p.  161,  pL  26,  flg. 

29.    Phila.,  1869.     W.lLGabb. 
Formation:  Cretaceous. 
Location:  Kartinex,  CaL 

-^^  (Surculitea)  mathewsonii  (Gabb 
■p.)  Gabb.    (1876.) 
Proe.  Acad.  Nat.  ScL,  PUla.,  for  1876^  p.  28a 

Phila.,  1876.    W.lLGabb. 
Formation:  Cretaceous. 
Location:  [California.] 

— -  (Surculitea)  ainuata  Gabb.   (1869.) 

QeoL  Sor.  OaL  Paleont,  tdL  2,  pp.  160^  161  pL  26, 
flg.  28.    Phila.,  1669.    W.lLGabb. 

Formation:  Cretaceous. 

Location:  T^on;  Canada  de  las  Uras  and  Arroyo 
de  los  Aiizoa,  CaL 

Surculitea  (snbgen.  Conrad)  Meek. 

(1876.) 

Bep.  U.  8.  Geol.  Bar.  Terr.,  toL  9,  p.  882. 
Wash..  1876.    F.B.Keek. 

Bycodea  n.  g.  Gabb.    (1869.) 

G«oL  8ar.  OaL  Paleont.,  toL  2,  p.  160.  Phlla., 
1889.     W.  H.  Gabb. 

— —  cypraeoidea  Gabb.    (1869.) 

OeoL  Sur.  OaL  Pftleont.,  toL  %  p.  16a    FhiU., 

1869.     W.  H.  Gabb. 
Formation:  Cretaoeona. 
Location:  California. 


Sycodea — Continued. 
(?)   cypraeoidea?  (Gabb.)     Whit- 
eaves.     (1874.) 
Geol.  Bar.  Can..  Bep.  Prog,  for  1873, 1874.  p.  262. 

Montreal,  1874.    J.  F.  WhiteaTOt. 
Formation:  Cretaceous. 

Location:  Nanaimo  rlTcr,  TanconTer  island,  two 
and  one-half  and  two  and  one-quarter  miles  up. 


(?)  cypraeoidea  (?)  (Gabb).    Whit- 
eaves.    (1874.) 

GeoL  Sur.  Can.,  Bep.  Prog,  for  1873, 1874,  p.  263. 

MoDtreal,  1874.    J.  F.  Whiteavua. 
Formation:  Cretaceous. 
Locatiou:  Protection  island. 

glaber  (Sham,  sp.)  Whiteaves. 

(1879.) 

GeoL  Sur.  Can.  Mas.  Foss.,  toL  1,  pt.  2,  p.  126. 

Montreal,  1879.    J.  F.  Whiteaves. 
Formation:  Cretaceous. 
Location :  Protection  island ;  Nanaimo  rlrer,  two 

miles  and    a  quarter  up,  Vancouver   island, 

Sucia  islands. 

Synoyclonema  n.  g.  Meek.    (1864.) 

Check  Lifit  Invert.  Foss.  N.  Am.,  Cret.  and  Jur., 
Smithson.  Misc.  Coll.,  vol.  7,  No.  177,  p.  31. 
Wash.,  1864.    F.  B.  Meek. 

meekana  Whiteaves.    (1882.) 

Proe.  and  Trans.  Boy.  Soc  Can.,  vol.  1,  sec.  4, 
p.  86.    Montreal,  1883.    J.  F.  Whiteaves. 

Formation:  Cretaceous. 

Location:  Jackass  mountain,  also  between  Foun- 
tain and  Lilloet,  and  near  the  thirty-sixth  mile 
post  on  the  wagon  road  to  Yale.  All  localities 
on  the  Lower  Fraser  river,  Panada. 

•^— meekiana  n.  s.  Whiteaves.    (1876.) 

GeoL  Sur.  Can.  Mes.  Foss.,  vol.  1,  pt.  1,  pp.  82,  83, 
tig,  9,  p.  82.    Montreal,  1876.    J.  F.  Whiteaves. 
Formation:  Cretaceous. 
Location:  Queen  Charlotte  islands. 

zlgida  (H.  &,  M.)  Meek.    (1864.) 

Check  List  Invert.  Foss.  N.  Am.,  Cret  and  Jur. 

Smithson.  Misc.  Coll.,  voL  7,  No.  177,  p.  SL 

Wash.,  1864.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Dakota. 

zlgida  ( H.  &  M. )  Meek.    (1876. ) 

Bep.  U.  S.  Geol.  Sur.  Ter.,  voL  9,  pp.  27, 28,  pL 

16,  figs.  6,  a,b.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location :  Sage  creek.  Fox  hills,  and  Moreau  river. 

riglda  (H.  <&  M.)  Whitfield.    (1880.) 

Bep.  Geol.  Black  Hills  of  Dak.,  pp.  383,  384,  pL 
7,  flg.  1.    Wash.,  1880.    B.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  At  the  forks  of  the  Cheyenne  rivar, 
Black  hills. 

aimplicia  n.  s.  Conrad.    (1869.) 

Am.  Jour.  Conch.,  voL  6,  Phila.,  1869,  1870;  p. 
99,  pi.  9,  flg.  20.    Phila.,  1870.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  Haddonfleld,  N.  J. 
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Tancredia  (Lycett)  M.  &  H.    (1865.) 

Paleont.  Up.  Minouri,  SmlthBon.  Cont.  KnowL, 
ToL  14,  No.  172,  pp.  96,  96.  Wa«h.,  1865. 
Meek  &  Hayden. 

?  aequilateraUs  D.  b.  M.  &,  H.  (1860.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  I860,  p.  183. 

PhUa.,  1861.    Meek  A  Hayden. 
Formation:  Jaraasic. 
Location:  South weet  base  of  Black  hlllf,  Nebr. 

?  aequUateralis  M.  db  H.    (1865.) 

Paleont.  Up.  MiflBonri,  Sraithson.  Cont.  KnowL, 
Tol.  14,  No.  172,  pp.  96,  97,  pi.  8,  flg.  8.  Waah., 
1865.  Meek  A  Hayden. 

Formation:  Juramic. 

Location:  Southwest  base  of  the  Black  hills. 

americana  (M.  &  H.)  Meek.    (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  toI.  9,  pp.  142-144, 

pi.  38,  flgs.  lo-Jk.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 

Location:  Mouth  of  Judith  rirer,  on  the  Upper 
Missouri,  Cache  la  Poudre,  in  Colorado. 

americana  (M.  &,  H.)  White.   (1879.) 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Qeogr.  Sur. 

Terr.,  p.  182.    Wadi.,  1879.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Yalley   of  Cache  la  Poudre,  and  at 

mouth  of  St.  Train  creek,  Colo. 

•^—americana  (M.  db  H.)  Whiteavea. 

(1885.) 
Geol.  and  Nat.  Hist.  Sur.  Oan.,  Cont.  Can.  Paleont., 

ToL  1,  pt.  8,  p.  89.     Montreal,  1886.     J.  F. 

Whiteares. 
Formation:  Cretaceous. 
Location:   Berry  creek,  section  31,  township  26, 

range  12,  west  of  the  fourth  principal  meridian, 

Canada. 

—  americana  (M.  &  H.)  Whiteayes. 
(1889.) 

Geol.  and  Nat.  Hist.  Sur.  Can.,  Oont  Can.  Paleont, 
▼ol.  1,  pt.  2,  p.  176.  Montreal,  1889.  J.  F. 
Whiteaves. 

Formation:  Cretaceous. 

Location:  Sounding  creek,  township  80,  range  8, 
weet  of  the  fourth  principal  meridian.  North- 
west Territory. 

bulbosa  n.  b.  Whitfield.    (1877.) 

U.  S.  Geogr.  and  Geol.  Sur.  Rocky  Mt.  Bagion 

Prelira.    R«p.    Paleont.,    Black   Hilla,   p.    22. 

Waeh.,  1877.    B.  P.  Whitfield. 
Formation:  Jurassic. 
Location:  Bast  of  Belle  Fourche,  Black  hills.  Dak. 

bnlboaa  Whitfield.    ( 1880) . 

Bep.  Geol.  Black  Hills  of  Dak.,  pp.  370,  371,  pL 
6,  flgs.  l-«.    Wash.,  1880.    B.  P.  Whitfield. 

Formation:  Jnranlo. 

Location:  East  of  the  Belle  Fourche  rirer,  near 
Bear  Lodge  bntte,  Black  hills. 

?  CGBlionotTiB  White.    (1879. ) 

Elerenth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  182.    Wash.,  1879.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  The  Cache  la  Poudre,  ten  miles  west 

of  Greeley,  Ooloi 


Tancredia — Continued. 

?  CGBlionotUB  n.  8.  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  8.  GeoL  and  Oaogr.  Sur. 

Terr.,  p.2B8,pL  6,  figs.  2a^    Was(b.,1870.    a 

A.  White. 
Formation:  Cretaceous. 
Location:  Ten  miles  west  of  Greeloy,  Colow 

corbuliformisn.  8. Whitfield.  (1877), 

U.  S.  Googr.  and  Geol.  Sur.  Bocky  Mt.  Region; 
Prelim.  Bep.  Paleont.,  Black  Hills,  pp.  21,  22. 
Wash.,  1877.    B.  P.  Whitfield. 
Formation:  Jurassic. 

Location:  East  of  Belle  Fourche,  Black  hills.  Dak* 
corbuliformis  Whitfield.     ( 1880. ) 

Bep.  Geol.  Black  Hills  of  Dak.,  p.  370,  pi.  fl^ 
flgs.  6-8.    Wash.,  1880.    B.  P.  Whitfield. 

Formation :  Jurassic. 

Location:  East  of  the  Belle  Fourche  rirer,  near 
Bear  Lodge  butte.  Black  hills. 

eztensa  n.  8.  White.    (1883.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  pt.  1,  p.  160,  pi.  38,  flg.  4a.    Wash.,  1883. 
•      C.  A.  White. 
Formation:  Jurassic. 
Location:  North  side  of  Boll  lake  foxfc.  Sooth- 

eastern  Idaho. 

?  inoraata  (H.  &  H.)  Whitfield. 

(1880.) 

Bep.  GeoL  Black  Hills  of  Dak.,  pp.  368,  368,  pL 
6,  flgs.  9-13.    Wash.,  1880.     B.  P.  Whitflald. 

Formation:  Jurassic. 

Location:  ikst  of  the  Belle  Fourche  rirer,  near 
Bear  Lodge  butte.  Black  hills. 

poBtica  n.  8.  Whitfield.     (1877.) 

U.  8.  Geogr.  and  Geol.  Sur.  Bocky  Mt.  Begion: 

Prelim.  Bep.  Paleont.,  Black  Hills,  pp.  22,  23. 

Wash.,  1877.    B.  P.  Whitfield. 
Formation:  Jurassic. 
Location:  East  of  Belle  Fourche,  Black  hills  of 

Dakota. 

poatioa  Whitfield.    (1880. ) 

Bep.  Geol.  Black  Hills  of  Dak.,  pp.  ^71,  ar72,  pL 
6,  flg.  U.    Wash.,  1880.    B.  P.  Whitfield. 

Formation:  Jurassic. 

Location:  East  of  the  Belle  Fourche  river.  Black 
hiUs. 

— ^  warrenana  n.  b.  M.  &,  H.    (1860.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1860,  p.  189. 

Phila.,  1861.    MeekAH«yden. 
Formation:  Jurassic. 
Location;  Southwest  base  of  Black  bills,  Nebr. 

warrenana  M.  A  H.    (1805.) 

Paleont  Up.  Midsouri,  Smithson.  Cont.  KnowL, 
tol.  U,  No.  172,  p.  96,  pi.  8,  flg.  7.  Warily 
1865.    Meek  A  Hayden. 

Formation:  Juraosic. 

Location:  Southwest  base  of  the  Black  hills. 

— ^  -warrenana  (M.  &  H.)  Whitfield. 

(1880.) 
Bep.  Geol.  Black  Hills  of  Dak.,  p.  872,  pi.  6,  flg. 

4.    Wash.,  188a    B.  P.  Whitfield. 
Formation:  Jurassic 

Location:  Bed  water  Tall^,  Muthatat  of  Wairaa 
peaks.  Black  hilla. 
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Tapes  [Megerle]  Shumard.    (1859.) 

TnoM.  Acad.  8cL,  St.  Looia,  toL  1, 1866-1860,  p. 
OOL    St.  Louifl,  1866-1860.    B.  F.  Shomaxd. 

conradiana  n.  s.  Gabb.    (1864.) 

GeoL  Sor.   Gal.  Paleoat.,  toL  1,  p.  169,  pi.  82, 

fig.  282.    FhUa.,  1864.    W.  M.  Gabb. 
Vormatioa:  Cretac«oiM. 
Location:  Alixot  creek,  near  Fort  Ti|)<m,  OaL 

-  hilgardi  n.  b.  Shumard.    (1859.) 

TramL  Acad.  ScL,  St.  Louit,  toI.  1, 186e-1860,  p. 

601.    St.  Louis,  186ft-186a    B.  F.  Shomard. 
Formation:  CretaceouB. 
Location:  Blulb  of  Bed  riTer,  Lamar,  and  Fannin 

eonntiea,  Tex. 

-  hilgardi  (Sham.)  Gabb.    (1869.) 

QeoL  Sor.  Oal.  Paleont.,  toI.  2,  pp.  266^  266,  pi.  36, 
fig.  13.    Phila.,  1869.    W.  M.  Gabb. 

Formation:  Cretaoeons. 

Location:  Sierra  de  laa  Conchas,  near  ArlTechl, 
Bonora,  Mexico. 

hilgardi  (Shumard)  White.    (1883.) 

Twelfth   Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sor. 

Tarr.,  pt.  1,  p.  22,  pL  16,  flga.  So-e.    Waah., 

1883.    a  A.  White. 
Fonnation:  Gretaceona. 
Location:  Blnffs  of  Bed  riTW,  Lamar,  and  Fumln 

eoontiea,  Tex. 

—.montanenaiBn. S.Whitfield.  (1876.) 

Bep.  Bee  Oarroll,  Mont, to  Tellowitone  National 
Park,  pp.  143, 144,  pi.  2,  flga.  1, 2.  Waah.,  1876. 
B.  P.  Whitfield. 

Fonnation:  Gretaceona. 

Location:  Near  the  month  of  the  Jndith  rlrer, 
Mont. 

'*—  quadrata  n.  b.  Gabb.    (1864.) 

QeoL  Sor.  GaL  Paleont,  toI.  1,  p.  169,  pi.  30,  fig. 

249.    Phila.,  1864.    W.  M.  Gabb. 
Fonnation:  Gretaceona. 
Location:  Fort  T^on  and  Martines,  GaL 

-^-  wyomingenaia  n.  b.  Meek.     (1871.) 

Fourth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Tttr.,  pp.  310, 311.    Waah.,  1871.    F.  B.  Meek. 
Fbnnation:  Gretaoeona. 
Location:  Month  of  I>eer  creek,  on  North  Platte, 

in  Wyoming. 

Taphius  (aabgen.  H.  &.  A.  Ad.)  Meek. 

(1876.) 

Bep.  U.  8.  OeoL  Sor.  Terr.,  toL  9,  p.  636.  Waah., 
1876l     F.B.Meek. 

TeUimera  n.  g.  Conrad.    (1870.) 

Am.  Jour.  Conch.,  toI.  6,  Phila.,  1870,  1871,  p. 
73.    Phila.,  1871.    T.  A.  Conrad. 

—  eborea  Conrad.    (1870.) 

Am.  Jour.  Conch.,  toL  6,  Phila.,  1870, 1871,  p.  73. 

Phila.,  1871.    T.  A.  Conrad. 
Fonnation:  Gretaceona. 

—  eborea  (Con.)  Whitfield.    (1885.) 

Hon.  U.  8.  GeoL  Snr.,  toI.  9,  pp.  164, 166,  pL  28| 

flga.  1^13.    Waah.,  1886.    B.  P.  Whitfleld. 
Yormation:  Gretaceona. 
Location:  Near  Iladdonfleld,  N.  J. 

Bull.  102—18 


Tellina  [Linn.]  Morton.    (1834.) 

Synop.  Org.  Bem.  Cret.  Gr.  U.  B.,  p.  82.  PhiU., 
1834.    8.  G.  Morton. 

(Linn,  typical)  Meek.    (1876.) 

Bep.  U.  8.  GeoL  Snr.  Terr.,  toL  9,  p.  193.  Waah., 
1876.    F.  B.  Meek. 

BBqaalia  n.  8.  Gabb.    (1869.) 

GeoL  Sur.  OaL  Paleont,  toI.  2,  pp.  182, 183,  pL 

29,  fig.  73.    Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaceona. 
Location:  Martinez,  Cal. 

aahbumerii  n.  b.  Gabb.    (1864.) 

Geol.  Sur.  Gal.  Paleont,  vol.  1,  p.  169,  pL  23,  flg. 

189.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Gretaceona. 
Location:  Pence^a  ranch,  north  of  OroTille,  Butte 

connty,  Cal. 

califomica  n.  b.  Gabb.    (1864.) 

Geol.  Sur.  CaL  Paleont,  vol.  1,  p.  161,  pi.  30,  fig. 

246.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Xaat  of  Mount  Diablo,  near  FortTejon, 

CaL 

—  ?  chey ennenaia  n .  8.  M.  &.  H.  ( 1856. ) 

Proc.  Acad.  Nat  ScL.  Phila.,  for  1866,  p.  82. 

Phila.,  1867.    Meek  A  Hayden. 
Formation:  Cretaceoua. 
Location:  Forka  of  Cheyenne  river,  Nebr. 

decurtata  n.  b.  Gabb.    (1864.) 

GeoL  Sur.  Cal.  Paleont,  voL  1,  pp.  168,  169,  pL 
23,  fig.  137.    Phila.,  1864.    W.  M.  Gabb. 

Formation:  Gretaceona. 

Location:  Pence*a  ranch,  twelve  milea  north  of 
Oroville,  Butte  county,  CaL 

^— >  denaata  n.  b.  Conrad.    (1853.) 

Jour.  Acad.  Nat  ScL,  Phila.,  vol.  2,  2d  oer.,  1860- 
1864,  p.  276,  pL  24,  fig.  14.  Phila.,  1860-1864. 
T.  A.  Conrad. 

Formation:  Gretaceona. 

Location:  Burlington  connty,  N.  J. 

-— —  equilateralia  n.  b.  M.  A  H.    (1856.) 

Proc.  Acad.  Nat  Sd.,  Phila.,  for  1866,  p.  88. 

PhUa.,  1867.    Meek  A  Hayden. 
Formation:  Gretaceona. 
Location:  Month  of  the  Judith  river,  Kebr. 

equilateraUa  (M.  St  H.)  White. 

(1879.) 

Eleventh  Ann.  Bep.  17.  S.  Geol.  and  Geogr.  Bur. 

Ter.,  p.  183.    Wadi.,  1879.    a  A.  White. 
Formation:  Cretaoeous. 
Location:  Mouth  of  the  Saint  Vndn  creek,  Oola 

•^^  eufaulensis  n.  s.  Conrad.    (1860.) 

Jour.  Acad.  Nat  ScL,  Phila.,  voL  4,  2d  aer.,  1868- 
1860,  p.  277.    Phila.,  1868-1860.    T.A.Gonnid. 
Formation:  Cretaceoua. 
Location:  Eu&ula,  Ala. 

?  fonnoaa  n.  b.  M.  St  H.    (1860.) 

Proc.  Acad.  Nat  ScL,  Phila.,  for  1800,  p^  179. 

Phila.,  1861.    Meek  A  Hayden. 
Formation:  Cretaceoua. 
Location:  Twenty  milea  below  month  of  Oaanon 

BaU  river,  Nebr. 
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Tellixia — Continned. 

•^^  gracilis  n.  8.  M.  &  H.    (1866.) 

FMO.  AcmL  Nat  Bd.,  FhiU.,  for  1860,  p,  9L 

PhlU.,  1807.    HMkAHaydML 
Fonnatlon:  Orvteoeom. 
Looatton:  Month  of  the  Judith  liTV,  Vote. 

-»—  hoffimannlaiiM  n.  b.  Gabb.    (1864.) 

GooL  Sor.  OaL  Paleont.,  toL  1,  pp.  160, 167,  pL 
82,  flga  138,  ISSo.    Phlla.,  1864.    W.  H.  Gabh. 

Formation:  Oretaooona. 

Loeation:  Wwt  of  MaiUniw,  Pnioo*!  raaoh,  Batto 
Mvn^,  CU. 

^—  hofltaumniana  Qabb.    (1809.) 

OooL  Bar.  CU.  Paloont.,  toU  8,  p»  It^  pL  80^  flf. 

78.    Fhila.,1868.    W.  M.  Gabb. 
Vomation:  OrBtaooooa. 
Looatloo:  Kartinia^  F»noo*a  landi,  Giinroldi^ 

Oal. 

»—  homil  n.  B.  Gabb.    (1864.) 

GooL  Sor.  CU.  Faleont,  toL  1,  pp.  100^  181,  pL 

80^flg.a44.    Phlla.,1864.    W.M.Gabl». 
IVnination:  Orotaoeoiu. 
Looation:  Noar  Tort  T^on,  Qayton,  OaL 

^—  ?  iflonema  n.  b.  Meek.    (1877. ) 

Bop.  GooL  BxpL,  Forttoth  Parallel,  toL  4,  pt  1, 
ppw  166,  167,  pL  U,  tie. «.  Weah.,  1877.  F. 
B.Meek. 

Fbrmation:  Gretaoeone. 

Location:  Ohalk  creek,  abore  OoalTilla,  Utah; 
StBt  canjon  oreek,  Waeatch  langa. 

—  iflonema  (Meek)  White.    (1879.) 
nerenth  Ann.  Bep.  U.  8.  GooL  and  Geogr.  Bur. 

Terr.,  p.  286.    Weah.,1878.    a  A.  White. 
Formation:  Oretaoeooa. 
Location:  OoalTHle^  Utah. 

»—  loii§;a  n.  b.  Gabb.    (1864. ) 

GeoL  Snr.  Oal.  Paleont,  toLI,  pp.  166, 156^  pL  88, 
lie.  ISL    Fhila.,1864.    W.M.Gabb. 

Formation:  GrBtaceom. 

Location:  Near  MartineK;  Marehe,  llfteen  milee 
eait  of  Kount  Diablo;  Aliaoe  creek,  near  Fort 
Tctlon,  OeL 

»—  mathewBonii  n.  b.  Gabb.    (1864. ) 

GooL  Snr.  Cal.  Paleont.,  toL  1,  p.  168,  pL  23,  fig. 

136.    Phila.,  1864.    W.M.Gabb. 
Formation:  Oretaceone. 
Location:  Near  Martines;  abont  a  mile  north  of 

the  Tillage  of  Pacheco,  eontheaat  of  Martines, 

Gal. 

^— meekiana  n.  B.  WhiteaveB.    (1874.) 

GeoL  Bar.  Ota.,  Bep.  Prog,  for  1873, 1874,  p.  886. 

Montreal,  1874.    J.  F.  WhiteaTei. 
Formation:  Cretaceone. 
Location:  Gabrlola  ieland. 

—  meekiana  Whiteayes.    (1874^ 

GeoL  Snr.  Oen.  Bep.  Prog,  for  1873, 1874,  p.  868,  pL 

flg.  6.    Montreal,  1874.    J.  F.  Whitearea. 
Formation:  Oretaceone. 
Looation:  Gabriola  iilaad. 


TelUna— Continued. 

modeata  n.  b  Meek.    (1877.) 

Bop.  GeoL  BxpL  Fortieth  PacaUel,  toL  4,ptl, 
pp.  167,168,  pL16,  flgi.4,6.  WadL,18T7.  F. 
B.Meek. 

Formatton:  Oretaoeou. 

Looation:  Beet  canyon  creek,  WaMteh  nage. 

?  modeata  (Meek)  White.     (1879.) 

XloTonth  Ann.  Bep.  U.  8.  GeoL  and  Googr.  Bar. 

Ten.,  p.  886.    WadL,  1878.    a  A.  White. 
Formation:  Oretaeeooe. 
Looation:  OoalTille^  Utah. 

?  modeata  (Meek)  White.     (1879.) 

Xlerenth  Ann.  Bep.  U.  &  GeoL  and  Googr.  Boc; 

Teir.,  p.848.    Weah.,1879.    aA.Whitai 
Formation:  Oretaceona. 
Location:  Bear  rlrer  Talloy,  Wjo. 

monillfera  n.  b.  Gabb.    (1864.) 

GeoL  Snr.  Oal.  Paleont,  toL  1,  p.  157,  pL  8^  flgpL 

134,134a.    Phila.,  1864.    W.M.Gabh. 
Formation:  Oretaceoas. 
Location:  TOxaa  ilat.  Placer  oonnty,  OaL 

nitidala  n.  b.  M.  db  H.    (1861.) 

Proc  Acad.  Nat.  ScL,  Phila.,  for  18S1,  p.  413. 

Phila.,  1868.    MeekftH«7den. 
Formation:  Oretaeeooe. 
Location:  Deer  creek,  a  tritratary  of  the  Nortt 

branch  of  Platte  rlTor,  Nebr. 

^—  oooidentalia  n.  s.  Morton.    (1841. ) 

Joor.  Acad.  Nat.  BcL,  Phila.,  ToL8,litaer.,  1839- 
1848,  p.  810,  pL  11,  flg.  3.  PhUa.,  188».lMa.  d 
G.  Morton. 

Formation:  Gretaceooa, 

Location:  Great  bend  of  the  Mtooorl  rlTor  (UL 
43040'N.). 

oooidentalia  (MoTt.)Marooa.  (1868.) 

GeoL  N.  Am.,  p.  48.    Znrieh,  1868.   Jolea  Maiooa. 
Formation:  (^taoeooa. 

Location:  Between  Gold  monat  and  the  ▼lllagei 
of  Galiiteo  and  Algadonee,  in  New  Meodooi 

paxilla  n.  b.  Gabb.    (1884. ) 

Qeol.Bnr.  Cal.  Paleont.,  toL  1,  p.  180^  pL  80^8^ 

243.    Phila.,  1864.    W.M.Gabb. 
Formation:  Oretaceona. 
Location:  Near  Martinex,  OaL 

prouti  n.  b.  M.  db  H.     (1866.) 

Proc.  Acad.  Nat.  ScL,  Phila.,  for  18M^  p.  8S. 

Phila.,  1867.    Meek  and  Hajdon. 
Formation:  Oretaceona. 
Location:  Fort  Benton. 

?  qnadrata  n.  b.  Gabb.    (1864.) 

GeoL  Snr.  OaL  Paleont,  toL  1,  p.  169^  pL  88, 

fig.  138.    Phila.,  1864.    W.M.Gabh. 
Formation:  Oretaoeooa. 
Location:  Tuacan  apringa,  OaL 

reiohii  (Rdm.)  Eiohwald.    (1871.) 

Geog. -Paleont  Bemerk.  Halb.  Mang.  aleatiachea 

Inaeln,  p.  123.    St  Peterabnrg,  1371.    X.  Hob- 

wald. 
Formation:  Oretaceona. 
Location:  Kadiak  ialand,  Alaakiu 
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remondll  n.  s.  Oabb.    (1864.) 

GmL  Bur,  Okl.  Paleont.,  toI.  1,  p.  166,  pL  22,  tg. 

132.    Phi]A.,lMl.    W.  11.0abbi. 
FonnAtion:  Cretaoeont. 
Location:   Gochnm^i,  lix  mllM  CMt  of  Mount 

Diablo,  near  Fort  T^fon,  OaL 

remondii  Gabb.    (1869. ) 

GooL  Snr.  OaL  Paleont.,  toL  2,  p  182,  pL  29,  fig. 

71.    Phlla.,  1869.    W.  H.  Oabb. 
Formation:  Oretaceoiu. 
Location:  T^n,  OaL 

^—  ripleyaxia  n.  s.  Conrad.    (1868.) 

Jour.  Acad.  Kat.  8cL,  Phlla.,  toL  8, 2d  Mr.,  1866- 
1868,  p.  827.    Phila.,  1865-1868.    T.A.Oonxad. 

Formation:  Orotaoeooi. 

Location;  Owl  creek,  three  mitoi  north  of  the 
town  of  Biplqr,  Mia. 

-^  aoitnla  n.  b.  M.  A  H.       (1866.) 

Proc.  Acad.  Kat.  flcL,  Phlla.,  for  1866^  p.  82. 

Phlla.,  1867.    Meek&Hajden. 
Formation:  Oretaoeooi. 
Location:  Morean  rirer,  Nebr. 

acitala  (M.  A.  H.)  White.    (1879.) 

Berenth  Ann.  Bep.  U.  8.  Geol.  and  Geocr.  Snr. 

Terr.,  p.  188.    Waah.,  1879.    0.  A.  White. 
Formation:  Cretaceoni. 
Location:  Month  of  the  Saint  Train  creek  and 

in  the  Tellqr  of  the  Ooche  la  Poodre,  Oolo. 

—  scsitala  (M.  &  H.)  Wldte.     (1879.) 

BeTonth  Ann.  Bep.  U.  8.  OeoL  and  Geogr.  Bar. 

Terr.,  p.  179.    Wadi.,  1879.    0.  A.  White. 
Foniatlon:  Oretaceona. 
Location:  Bear  creek,  near  Moxriion,  Oolo. 

— —  flkidegateimla  n.  s^Whiteayes. 
(1884.) 

GeoL  and  Kat.  Hlat.  Bar.  Oan.  Mei.  Foot.,  toL 
l,pt.a,  ppu226,228,pL8Q,llgl.2,2a,6.  Mont- 
TCal,1864.    J.  F.  WhlteaToi. 
Ibcmatlon:  Oretaceona. 
Location:  Bear  Skin  bej,  Skidegate  inlet 

- —  subeUlptica  n.  s.  M.  db  H.    (1856.) 

Proc  Acad.  Nat.  Sol.,  Phila.,  for  1866,  pu  88. 

Phlla.,  1857.    Meek  St  Hoyden. 
Yonnatlon:  Oretaoeooo. 
Location:  Cherry  creek,  Nebr. 

"-^  Bubscitula  D.  8.  Meek.    (1871.) 

Yonrth  Ann.  Bep.  U.  S.  Geol.  and  G«ogr.  Snr. 
Terr.,  p.  310.    Woah.,  1871.    F.  B.  Meek. 

Yormation:  Oretaoeons. 

Location:  Twelre  milee  aonthweotof  Saline,  Sa- 
line county,  Kane. 

"-—  sabtortuoaa  n.  s.  M.  &  H.    (1856.) 

Proc  Acad.  Nat.  Sci.,  Phlla.,  for  1856,  p.  272. 

Phlla.,  1857.    Meek  A  Harden. 
Itonation:  Cretaceone. 
Location:  Month  of  Jndith  rlTer,  Nebr. 

-^  nndnlifera  n.  b.  Gabb.    ( 1869. ) 

Qeol.  Bar.  GaL  Paleont,  toI.  2,  p.  188,  pL  8(\  flg^ 

74.    Phila.,  1869.    W.M.Gabb. 
formation:  Oretaceona. 
Location:  Weit  of  Maitinea,  OaL 


Tellina— Contmned. 

(Arcopagla)  ?  cheyennenaia  (M«  A 

H.)Meek.    (1876.) 

Bep.  U.  S.  Qeol.  Snr.  Tenr.,  toL  9,  p.  607,  pL  17, 

fig.  16.    Weeh.,  1876.    F.  B.  Meek. 
Fonnation:  Oretaceone. 
Location:  Forks  of  Oheyenne  ritw,  Bak. 

(Aroopagla)    ntaheniria   (Meek) 

(1879.) 

EloTonth  Ann.  Bep.  U.  B.  GeoL  and  Geogr.' Boi. 

Terr.,  p.  236.    Weah.,  1879.    a  A.  White. 
Fonnation:  Oretaoeone. 
Location:  OoaMlle,  Utah. 

(Aroopagla?)   ntahenala  (Meek) 

White.    (1879.) 

Xlerenth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Bn» 

Terr.,  p.  248.    Weeh.,  1879.    a  A.  White. 
Fonnation:  Cretaceoni. 
Location:  Bear  rirer  valley,  Wyo. 

-^  (CSne  ?)  aabfldtala  Meek.    (1876.) 

Bep. U.S. Geol. Bur.  Terr.,  Tol.  9,  pp.  195, 196^  pL 

2,flgi.ll,a,».    WadL,1876w    F.B.Meek. 
Formation:  Oretaoeone. 
Location:  Twelre  milee eonthweit  of  8aIlna,Kaib 

(CSne  ?)  Bp.    nndet.,  Whiteayea. 

(1879.) 

Geol.  Bar.  Oen.  Met.  Fomi,  toI.  1,  pt  2,  pp.  IIS-IML 
pL  17,  fig.  10.    Montreal,  1879.    J.F.Whiteavi^ 

Formation:  Oretaceoni. 

Location:  Teenrini  bay,  Salt  epring,  or  A.Amtvmi*j 
leland. 

-  CPaUeomoera  ?)  qoadrata  (Gkibb) 

Whiteavea.    (1879.) 
Geol.  Snr.  Oui.  Met.  Foei.,  toL  1,  pt  2,  pp.  liiL 

Montreal,  1879.    J.  F.  WhiteaToe. 
Fonnation:  Cretaceoni. 
Location:  Northweet  tide  of  Homl^  island. 

(Paroiuea?  j  aquilateralia  (M.  db  H.) 

Meek.    (1876.) 

Bep.  U.  S.  Geol.  Bar.  Terr.,  toI.  9,  pp.  196,107 

pI.39,flg8.6»-«.    Wadi.,1876.    F.B.Meek. 
Formation:  Oretaoeone. 
Location:  Month  of  Jndith  river. 

CPeronaDa)  occidentaUa  (Meek  sp.) 

Whiteavea.    (1879.) 
Ged.  Snr.  Can.  Mee.  Foes.,  rol.  1,  pt.  2,pp.  144, 148^ 
pi.  17, figs. U,  11a.  Montreal,  1879.     J.F.Whit- 
eaves. 
Formation:  Cretaceoni. 

Location:  Gabrlola  island,  two  milee  and  ahnlf 
np  the  Nanaimo  river,  Yanconrer  leland. 

(FeronaDa  9)    aoitnla  (M.  &  H.) 

Meek.    (1876.) 

Bep.  U.  S.  Geol.  Bur.  Terr.,  toI.  9,  pp.  197, 198, pL 
30,  flgs.  la,  b.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Long  lake,  and  on  the  Missonri  abore 
Fort  Pierre;  also  on  Morean  rirer  and  the  Sonfh 
Branch  of  Cheyenne  rlTor. 
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Tellina— Continued. 
^—   (PeronaDodenna  ?)    mathewsonl 
(Gabb)  Whiteaves.    (1879.) 

Geol.  Snr.  Gan.  Mm.  Fom.,  toL  1,  pt  2,  p.  14S. 

Montreal,  1879.    J.  F.  WhitMTea. 
Fonnation:  Creteceoni. 
Location:  Nanaimo  rlTer,  VaacoiiTer  ialand,  two 

mllM  and  a  half  up. 

— (?  Sanguinolarlaj  tKrhitneyl  n.  a. 
Gabb.    (1864.) 

G«ol.  Snr.  Oal.  Paleont,  toI.  1,  p.  leo,  pi.  90,  fig.  242l 

Phila.,1864.    W.M.  Gabb. 
Formation:  Cretaceons. 
Location;  JaduonTiUe,  Oragon. 

—  CTellinella)  georgiana  n.  a.  Gabb. 
(1876.) 

Proc.  Acad.  Nat  8ci.,  Phila.,  for  1876,  p.  307. 

Phlla.,1876.    W.M.  Gabb. 
Formation:  Cretaceoua. 
Location:  Patanla  creek,  Ga. 

—  (Tellinimera  (aborea  n.  §.  Conrad. 
(1860.) 

Jonr.  Acad.  Nat  Set.,  Phlla.,  toI.  4,  2d  aer.,  186»- 
1860,  p.  238,  pi.  46,  fig.  14.  Phila.,  1858-186a  T. 
A.  Conrad. 

Formation:  Cretacoom. 

Location:  Alabama. 

—  (Tellinimera^  limatola  n.  a.  Conrad. 
(1860.) 

Jonr.  Acad.  Nat  Scl.,  Phila.,  toI.  4,  2d  sen,  1858- 
1860,  p.  278,  pi.  46,  fig,  10.  Phila.,  1858-1860.  T. 
A.  Conrad. 

Formation:  Gretaceoni. 

Location:  [Enfanla?  Alabama.] 

— —  ap.  nndet.  Morton.    (1830.) 

Am.  Jour.  Scl.,  lit  sen,  toI.  17, p.  286.  New  HaTen, 

1830.    8. 0.  Morton. 
Formation:  Cretaceous. 
Location:  Near  Amey town,  N.  J. 

»-»  sp.  nndet.  Morton.    (1834.) 

Sjnop.  Org.  B«m.  Cret  Gr.  U.  &,  p^  82.    Phila., 

1834.    8.  G.  Morton. 
Formation:  Cretaceans. 
Location:  New  Jersey. 

TeUinella  (snbgen.  Gray)  Meek.    (1876.) 

Bep.  U.  S.  Geol.  Snr.  Terr.,  toL  0,  p.  193.  Wash., 
1876.    F.  B.  Meek. 

TellinideB  (snbgen.  Sam. )  Meek.    (1876. ) 

Bep.  U.  8.  Geol.  8ur.  Terr.,ToL  0,p.  103.  Wash., 
1876.    F.B.Meek. 

Tellinimera  n.  snbgen.  Conrad.    (1860.) 

Jour.  Acad.  Nat  8cl.  Phila.,  vol.  4,  2d  ser.,  1868- 
1860, p. 278.    Phia.,  1868-1860.    T.A.Conrad. 

Temnoohilua    (snbgen.   MoCoy)   Meek. 
(1876.) 

Bep.  U.  6.  Geol.  Snr.  Terr.,  tuI.  0,  p.  490.  Wash., 
1876.    F.B.  Meek. 

Tenea  n.  g.  Conrad.    (1870.) 

Am.  Jour.  Conch.,  toI.  6,  Phila.,  1870,  1871,  pp. 
72,73.    Phila.,  1871.    T.A.Conrad. 


Tenea — Contin  ned. 

^—  paralia  n.  s.  Conrad.    (1870.) 

Am.  Jonr.  (Xmch..  toI.  6,  Phila.,  1870, 1871,  p.  T8^ 

pi.  3,  llg.  12.    Phila.,  187L    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  Haddonfleid,  N.  J. 

^—  paralia  Conrad.    ( 1875. ) 

Bep.  Geol.  Sur.  N.  C,  toL  1.    Baleigh,  187&. 

W.  0.  Kerr.    App.  A,  p.  8,  pi.  2,  flg.  26.    T.  .A.. 

Conrad. 
Formation:  Cretaceous. 
Location:  Snow  hill,  Greene  county,  N.  C. 

pinguia  (Con.  sp.)  Gabb.    (1876.) 

Proc.  Acad.  Nat  Scl.,  Phila.,  for  1876,  p. 

Phila.,  1876.    W.  M.  Gabb. 
Formation:  Cretaceous. 

pingnia  (Con. )  Whitfield.    (1885.> 

Mon.  U.  8.  Geol.  Sur.,  toL  9,  pp.  163,  164, 
22,  figs.  1-3.    Wash.,  1885.    B.  P.  WhitJL« 

Formation:  Cretaceous. 

Location:  Haddonfleid,  Holmdel,  ITppar  IVseh^ 
near  Burling^n  and  Freehold,  N.  J. 

Terebra  (Lam.)  N.  <&  G.     (1840.) 

BttlL  Boy,  Acad.  Sci.,  Bruxelles,  Tome  7,  pt  S^  pi 
217.    Bruxelles,  1840.    Nyst  A  Gal4*otti. 

— »->  califomioa  n.  s.  Gabb.    (1869.) 

Geol.  Snr.  Citl.  Paleont.,  toI.  2,  p.  162,  pL  21,   Hg. 

41.    Phila.,  186'J.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Martines,  Cal. 


tti. 


Ill 


minnU  n.  a.  N.  &  G.    (1840.) 

Bull.  Boy.  Acad.  8cl.,  Bruxelles,  Tome  7, 
p.  217,  fig.  7.    Bruxelles,  1840.    Nyst  A  Gal 
Formation:  JurssRic. 
Location:  Tehuacan,  Mexicow 

Terebratella  (d'Orb.)  Gabb.    (1861.) 

Proc.  Acad.  Nat.  Sd.,  Phila.,  for  1861, 
Phila.,  1862.    W.  M.  Gabb. 

^—  obeaa  n.  s.  Gabb.    (1864.) 

Geol.  Sur.  Osl.  Paleont,  toI.  1,  pp.  206, 
26,  figs.  194,  194,  a,  h,    Phila.,   1864. 
Gabb. 

Formation:  Cretaceous. 

Location:  Texas  flat,  Placer  county,  CbL 

pUoata  rd'Orb.)  Gabb.     (1861.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1861,  ] 

Phila.,  1SC2.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

pUcata  (Say)  Cook.    (1868.) 

Ann.  Bep.  Geol.  Sur.  N.  J.,  for  1868,  p.  37^v  ^ 

p.  376.    Newark,  1868.    G.  H.  Cook. 
Formation:  Cretaceous, 
Location:  New  Jersey. 

pUcata  (Say)  Whitfield.    (1885.^ 

Men.  U.  8.  Geol.  Sur.,  toI.  9,  pp.  12-14,  p^  ^ 

figs.  6-9.    Wash.,  1886.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Cream  ridge  and  MiddletowB,  N.  X 


11. 


loni.] 
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Pieretaratella— Continued. 

vannxeiniana  (d'Orb. )  Gabb.  (1861. ) 

Froc  Acad.  Nat.  Sci.,  Phila.,  for  1861,  p.  10, 

Fhlla.,  1862.    W.  ILOabb. 
Formatloii:  Cretaceous. 
Iiocatioo:  NewJerwy. 

▼annxemi  (Lyell  &  Forbes)  Whit- 
field.   (1885.) 
KoD.  U.  &  Geol.  Snr.,  toI.  9,  pp.  14,16,  pi.  1, 

flgB.  1-A.    Wadi.,  188ft.    B.  P.  Whitfield. 
Ibrmation:  Cretaceom. 

Location:  [Cream  rldge^  Mtddletown,  and  other 
localitlea  in  New  Jen^.] 

r«rebratula  (Llhwoyd)  Say.    (1820.) 
Aflu  Jonr.  8ci.,  lat  eer.,  toL  8,  p.  43.     New 
Haren,  1820.    Thomas  Say. 

—  atlantica  n.  b.  Morton.    (1842.) 

^onr.,Acad.  Nat.  8d.,  Phila.,  toI.  8,  1st  ser., 
183»-1842,  pu  214.  Phila.,  1888-1842.  8.  G. 
Morton. 

formation:  Cretaoeons. 

Location:  Woodward^s  flum,  N.  J. 

• angnata  d.  b.  H.  St  W.    (1877.) 

Bep.  Oeol.  Bxpl.  Fortieth  Parallel,  toL  4,  pt  2, 
p.  286,  pL  7,  figs.  7-10.  Wash.,  1877.  Hall  St 
Whitfield. 

Formation:  Jurassic. 

Location:  Shoshone  springs^  Angosta  mountains^ 
Not. 

angosta  (H.  St  W.)  White.    (1880.) 

Bull.  U.  B.  Geol.  and  Georg.  Bur.  Ter.,Tol.  5,  No.  1, 
ppu  106, 109.    Wssh.,  1880.    C.  A.  White. 

Formation:  Jura-Trias  [Trisssic]. 

Location:  Abont  sixty-flTe  miles  north  of  the 
boundary  line  between  Idaho  and  Utah,  abont 
eii^hteen  miles  west  of  the  boundary  line  b^ 
tween  Idaho  and  Wyoming,  and  abont  fire 
milesBonth  of  John  Gray's  lake.    Locality  No.  L 

-«— angnsta  (H.  &  W.  f)  White.  (1883.) 

Twelfth  Ann.  Bep.  U.  B.  GeoL  and  Geogr.  Bur. 
Ter.,  Part  1,  p.  100.    Wash.,  1888.    0.  A.  White. 

Formation:  Trisssic. 

Location:  Loc  No.  1.  Within  the  limits  of 
Idaho,  about  slxty-flTo  milee  north  of  the 
boundary  line  between  that  Territory  and  Utah, 
■boat  eighteen  miles  west  of  the  boundaxy  line 
between  Idaho  and  Wyoming,  and  abont  fire 
miles  of  Gray*i  lake. 

'^— - ohootawenais   n.  b.   Shnmard. 
(1868.) 

IzpL  Bed  BiTer,  La.,  by  B.  B.  Harcy,  pp.  207, 
208,  pL  a,  figs.  0,6.  Wash.,  1868w  B.  F.  Shn- 
mard. 

Fotmation:  Oretaeeons. 

Location:  Near  Fort  Washita,  Ind.  Terr. 

'*^— ohootatKrenaia  (Shnm.)   Conrad. 
(1867.) 

lep.  U.  8b  and  Mex.  Bonnd.  Bur. ,  toL  1,  pt.  —,  p, 

137.    Wash.,  1867.    T.  A 
YormatioD:  Otostaoeoas. 
Loeation:  LeonSpringi. 


Terebratnla—- Continued. 

choctawenaia  (Sham.)  Gabb. 

(1861.) 

Proc.  Acad.  Nat  BcL,  Phila.,  for  1861,  p^  IflL 

Phila.,  1862.    W.M.Gabb. 
Formation:  Cretaceous. 

florldana  n.  b.  Morton.    (1834.) 

Synop.  Org.  Bem.  Oret  Gr.  U.  8.,  p.  72,  pL  16^ 

fig.  7.    Phila.,  1834.    a  G.  Morton. 
Formation:  Cretaoeons. 
Location:  Prairie  bluff,  Ala. 

fragllia  n.  b.  Morton.    (1828.) 

Jour.  Acad.  Nat  Bci.,  Phila.,  toL  6, 1st  ser.,  1897- 
1881,  pp.  76,  76,  pL  3,  figs.  8,4.  Phila.,  1827- 
1831.    8.G.  Korton. 

Formation:  Cretaceous. 

Location:  New  Egypt,  N.  J. 

fragllia  Morton.    (1830.) 

Am.  Jonr.  Bci.,  1st  ser.,  toI.  17,  pu  28S.    Vew 

Haren,  1830.    B.  G.  Morton. 
Formation:  Cretaceous. 
Location:  New  Xgypt,  N.  J. 

fragiUa  Morton.    (1830.) 

Am.  Jour.  Sci.,  1st  ser.,  toI.  18,  pU  81,  fig.  17. 
New  Haren,  1830.    8.  G.  Morton. 

fragllia  Morton.    (1834.) 

Bynop.  Org.  Bem.  Cret  Gr.  U.  B.,  pp.  70,  71,  pL 

3,  fig.  2.    Phila.,  1834.    B.  G.  Morton. 
Formation:  Cretaceous. 
Location:  Egypt,  N.  J. 

guadalupse  Boemer.    (1852.) 

Kreide  Ton  Tex.,  p.  82,  Taf.  6,  figs.  So-d.    Bob% 

1862.    F.  Boemer. 
Formation:  Cretaoeons. 
Location:  Ford  of  the  Guadalupe.  New  Braim- 

fels,Tex. 

—  gaadalupfla  (Roem.)  Qabb.    (1861.) 

Proo.  Acad.  Nat  BoL,  PbUa.,  Ibr  1861,  pw  IflL 

Phila..  1862.    W.  M.  Gabb. 
Formation:  Cretaoeoos. 

harlani  n.  b.  Morton.    (1828.) 

Jonr.  Acad.  Nat  Sd.,  Phila.,  toL  %  Ist  isr*, 

1827-1831,  pp.  73,  74,  pL  8,  figs.  1,  2.    Phila^ 

1827-1831.    B.  G.  Morton. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

harlani  Morton.    (1880.) 

Am.  Jour.  Bel.,  1st  ser.,  toL  18,  pL  81,  fig.  IflL 
New  HaTen,  1830.    8.  G.  Morton. 

harlani  Morton.    (1830. ) 

AnL  Jour.  BcL,  1st  ser.,  toI  17,  p.  288.    Mwm 

Haren,  1830.    8.  G.  Morton. 
Formation:  Cretaoeons. 
Location:  New  Egypt,  N.  J. 

harlani  Morton.    (1834.) 

gynop.  Org.  Bam.  Qnt  Gr.  U.  8.,  p.  71^  pL  8^  fig. 
1,  pL  0,  figs.  8, 0.    Phila.,  1834.    8.0.  Morton. 
Formatton:  Cretaoeoos. 
Loeatiea:  Iflgrpt  and  oCher  plaeei  la  Mew  Jisnef. 
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Terebratola — Continned. 

— -  harlanl  (Mort.)  Maroon.    (1853.) 

GeoL  Hap  of  the  U.  &  and  Britfah  PtotIbcm  of 
K.  A.,  p.  47,  pi.  7,  fig.  7.  Boaton,  186S.  JiUei 
Maroon. 

Vormatioii:  Orataoeooa. 

Location:  New  Jezvey. 

harlanl  (Mort.)  Gabb.    (1861.) 

Proc  Acad.  Nat.  Soi.,  Phlla.,  for  1801,  p.  18. 

FUla.,  1882.    W.  M.  QtUb, 
VonnatioD:  Gretaceona. 
Location:  How  Jerwy. 

— —  harlanl  (Mort.)  Cook.    (1868.) 

-     Ann.  Bep.  Qaol.  Snr.  N.  J.,  for  1868,  p^  875,  flfL 
p.  876.    Newaik,1868.    G.  H.  Oook. 
Yormation:  Gretaoeona, 
Location:  New  Jenaj, 

—  harlanl  (Mort. )  Whitfield.    (1885. ) 

Hon.  U.  8.  Geol.  Bar.,  TdL  8,  pp.  6-8,  pL  1,  flgi. 
U-83.    Wash.,  1886.    B.  P.  Whitfield. 

Vonnation:  Cretaceona. 

Location:  New  Egypt,  Timber  creek,  Mnllioa 
hill,  Kixi)y*i  marl  pits,  two  miles  sonthwest  of 
HarriaonTille,  N.  J.,  Old  Man  creek,  N.  J. 

t>flriaTi<  yar.  dlscoidal  n.  var.  Mor- 
ton.   (1833.) 

Am.  Jonr.  Sci.,  1st  ser.,  toL  24,  p.  180,  pi.  9,  fig. 

8.  New  Haren,  1833.    B.  O.  Morton. 
Vormation:  Gretaceoos. 

Location:  Balph*8  milli^  Bnrllngton,  N.  J. 

——harlanl  var.  fragiUa  (Mort.)  Whit- 
field.   (1885.) 
Mon.  U.  8.  OeoL  Bar.,  toI.  0,  pp.  7,  8,  pL  1,  figa. 

16-18.    Wash.,  1886.    B.  P.  Whitfield. 
Formation:  Gretaceoos. 

Location:  [New  Egypt,  Timber  creek,  MnlHca 
hill,  Klrby's  marl  pits,  two  miles  southwest  of 
HarrisonTille,  N.  J.,  Old  Man  creek,  N.  J.] 

-«—  harlanl  var.  perovaUa  (Mort.)  Whit- 
field.   (1885.) 

Mon.  U.  S.  Geol.  Snr.,  toI.  9,  p.  8,  pi.  1,  fig.  19. 
Wash.,  1886.    B.  P.  Whitfield. 

Yormation:  Gretaceoos. 

Location:  New  Egypt, Timber  creek,  Mnllica  Hill, 
Kirby's  marl  pits,  two  miles  sonthwest  of  Hat' 
risonriUe,  N.  J.;  Old  Man's  creek,  N.  J. 

—  harlanl  var.  rectilateral  n.  var. 
Morton.    (1833.) 

Am.  Jour.  Sci.,  let  ser.,  toI.  24,  p.  130,  pi.  9^  fig. 

9.  New  Haren,  1833.    8.  G.  Morton. 
Formation:  Gretaceous. 

Location:  Balph's  mills,  Bnrlington  county,  N.  J. 

^harlanl  (Morton.)    Bronn.    (1838.) 

Lethaea  Geognostica,  Zweiter  Band,  p.  661.  Stutt- 
gart, 1838.    H.  a.  Bronn. 
Formation:  Gretaceous. 
Location:  New  Egypt,  N.  J. 

«—  harlanl  (Mort.)  Credner.    (1870.) 

Zeitsch.  Beutsch.  Geol.  Qea.  Band  22,  pp.  221-228. 

Berlin.  1870.    H.  Gredner. 
Formation:  Gretaceoos. 
Location:  New  Jenciy. 


Terebratola— Continned. 

helena  n.  ■.  Whitfield.    (1875.) 

Bep.  Bee.  Black  Hills  of  Dak.,  pp.  103, 104,  pL— > 
figs.  7-9.    Wash.,  1876.    B.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  On  the  northeast  side  of  the  BUm^  hlUsi, 
a  few  miles  north  of  the  Belle  Foorohe. 

hnmboldtenslB  n.  b.  Gabb.    (1864.) 

Oeol.  Snr.  Gal.  Paleont.,  toI.  1,  p.  84,  pi.  6,  figa. 

86,S6a,6.    Phlla.,  1864.    W.  M.  Gabb. 
Formation:  Trlassic. 
Location:  Star  canyon,  Humboldt  county,  Neir. 

humboldtenaia  (Gabb)  H.  &.  W. 

(1877.) 

Bep.  GeoL  BxpL  Fortieth  Parallel,  Tol.  4,  pt  ^ 
pp.  282,  283,  pi.  6,  figs.  22-24.  Wastb.,  1817. 
Hall  A  Whitfield. 

Formation:  Triassic. 

Location:  Near  ]>un  Glen  pass,  PaJt-Ute  taagi^ 
Ner. 

humboldtenaia  (Gabb)  Whiteaves. 

(1889.) 

Oeol.  and  Nat.  Hist.  Bur.  Gan.,  Cont  Can.  Fala- 
ont,  ToL  1,  pt.  2,  p.  129.  Montreal,  1889.  J.  F. 
Whiteares. 

Formation:  Triasric. 

Location:  McDonald  rlrer,  on  Nicola  lake,  Gui* 
ada. 

—  lachryma  n.  b.  Morton.     (1833.) 

Am.  Jour.  ScL,  let  ser.,  n.^  24,  p.  130,  pi.  10;  fig. 

11.    New  Haven,  1833.    8.  G.  Morton. 
Formation:  Gretaceuus  [Tertiary]. 
Location:  South  Garolina. 

lachryma  Morton.    (1834.) 

Synop.  Org.  Bem.  Gret.  Gr.  U.  S.,  p.  72,  pi.  la 
fig.  11;  pi.  16,  fig.  6.    PhlUL,  1834.    B.  6.  Moi^ 
ton. 
Formation;  Cretaceous  [Tertiary]. 
Location:  South  Garolina;  below  Glaiborne,  Ala. 

— ^  leonenaia  n.  b.  Conrad.     (1857.) 

Bep.  U.  S.  and  Mex.  Bound.  Snr.,  toL  1,  pL  2,  p. 
164,  pi.  21,  fig.  2.    Wash.,  1867.    T.  A.  Gonrad. 
FonxiAtion:  Gretaceous. 
Location:  Leon  Springs  [Texas]. 

liardensis  n.  b.  Whiteaves.     (1889.) 

Geol.  and  Nat.  Hist  Snr.  Can.,  Cont.  Gan.  Pale* 
ont.,  Tol.  1,  pt  2,  pp.  130,  131,  pi.  17,  figs.  8, 
2a-c.    Montreal,  1889.    J.  F.  Whiteares. 

Formation:  Triawic. 

Location:  Liard  river,  about  twenty-flTe  mllsi 
below  DoTirs  portage;  also  about  thirty  mUei 
below  the  same  portage,  Canada. 

obesa  (Gabb)  Whiteaves.    (1884.) 

Geol.  and  Nat.  Hist.  Sur.  Can.  Mes.  Foobl,  toL  1, 
pt.  3,  pp.  246,  246.  Montreal,  1884.  J.  F. 
WhiteaTSS. 

Formation:  Cretaceous. 

Location:  South  side  of  Alliford  bay. 

perovalla  ?  (Sow.)  Morton.    (1828.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  toI.  6, 1st  ser.,  1827- 
1831,  pp.  77-79,  pi.  8,  figa.  7,  8.  Phila.,  IST- 
1831.    S.  G.  Morton. 

Fbrmation:  Cretaceona. 

Location:  New  Jarssf. 
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Tte'ebratula— Continued. 
»~-  pUcata  n.  b.  Say.    (1820.) 

Am.  Joar.  Sd.,  lit  ter.,  voL  8,  pp.  48, 41    H«w 

HftTen,  1880.    Thomas  Si^. 
Voimation:  [Cretaceoos.] 
IiOcatioD:  New  Jersey. 

— -  robaBta  n.  b.  Wbiteaves.    (1889.) 

Geol.  and  Nat  Hlat  Bar.  Can.,  Goat.  Oan.  Fftle- 
ont.,  Tol.  1,  pt.  2,  pp.  163, 164,  pi.  22,  flgi.  1, 
la,  b,  and  2.    Montreal,  IMS.    J.  F.  WbiteaTee. 

IVmnation:  OretaceooB. 

Loeatkm:  Bockj  moontaina,  three  milea  north  of 
fhe  eaat  end  of  Deril**  lake,  Northweit  tenri- 
tory. 

*»-  aayl  n.  b.  Morton.    (1828.) 

Jour.  Acad.  Nat  Sd.,  PhiU.,  toL  6,  let  aer.,  1828- 

1881,  pp.  7ft,  77,  pi.  a,  flga.  0.  ft.    Fhlla.,  1828- 

1831.    8.  O.  Morton. 
Vonnatlon:  Gretaceona. 
Location:  Woodward's  fitrm,  near  Walnford,  Bar* 

lington  connty,  N.  J. 

— »  sayl  Morton.    (1830.) 

Am.  JoDT.  Set.,  let  ser.,  toL  17,  p^  288.    Hew 

Haren,  1830.    8.  6.  Morton. 
JVmnation:  Oretaceooa. 
Location:  New  Jersey. 

—  aayl  Morton.    (1830.) 

Am.  Jour.  ScL,  1st  ser.,  toI.  18,  pi.  8,  figs.  14^  IS* 
New  Haren,  1880.    8.  Q.  Morton. 

aayl  Morton.    (1834. ) 

flynop.  Otk.  Bern.  Gret.  Or.  U.  8.,  p.  71,  pL  8» 

flga.  3,  4.    Fhila.,  1834.    8.  6.  Morton. 
Vormation:  Oretaceooa. 
Location:  Woodward^a  farm,  near  Walnford,  Boi^ 

llngton  comity,  N.  J. 

— ^  aemiaimplez  n.  b.  White.    (1880.) 

BalL  U.  8.  Oeol.  and  Geogr.  Bur.  Terr.,  toI.  6, 
No.  1,  p.  108.    Waah.,  1880.    0.  A.  White. 

Formation:  Jnra-Trlaa.  [Trlaaaic]. 

Location:  Abont  aixty-flTe  milea  north  of  the 
boundary  line  between  Idaho  and  Utah,  about 
eighteen  milea  weat  of  the  boundary  line  b^ 
tween  Idaho  and  Wyoming,  and  abont  Uto 
milea  south  of  John  Gray*B  lake,  locality  No.  1, 

-^  aemiaimplex  White.    (1880. ) 

Twelfth  Ann.  Bep.  U.  8.  GeoL  and  Oeogr.  Bar. 
Terr.,  pt.  1,  pp.  108,  109,  pi.  81,  flga.  So-e. 
Waah.,  1883.    0.  A.  White, 
ionnation:  Trlaaaic. 

Location:  Location  No.  1.  Within  the  limlta  of 
Idaho,  about  aizty-flTe  milea  north  of  the 
boundary  line  between  that  Territory  and  Utah, 
about  eighteen  milea  weat  of  the  boundary  line 
between  Idaho  and  Wyoming,  and  abont  flTe 
milaa  west  of  Oray*a  lake. 

*"^  ▼antuceniiana  n.  b.  Forbes.    (1844.) 

Quart.  Jonr.  Oeol.  Boc.,  London.,  toL  1,  p.  62, 
flga.  — ,  p.  62.    London,  164(k    Edward  Forbes. 
Formation:  Oretaceoua. 
Locatioii:  New  Jeraay. 


Terebratula— Continued. 

wacoenflia  n.  b.  Roemer.    (1863.) 

Kreide.  Ton  Texaa,  pp.  81,  8^  Tiat  ft,  flga. 

Bonn,  1862.    F.  Boemer. 
Formation:  Oretaceoua. 
Location:  Waco  camp  on  the  Guadalupe  abova 

New  Brannfels,  Tez. 

waooenala  (Boemer)  Conrad. 

(1857.) 
Bep.  U.  B.  and  Mex.  Bound.  Bur.,  toL  1,  pt.  2,  pw 
147.  pL  8,  flg.  1.    Waah.,  1867.    T.  A.  Oouad. 
Formation:  Oretaceoua. 
Location:  Aroyo  Pedraa  Plntaa. 

^—  waooensia  (Roemer)  Gabb.    (1861.) 
Proc  Acad.  Nat.  Bci.,  Phila.,  for  1861,  p.  IM, 

PhUa.,  1862.    W.  M.  Gabb. 
Formation:  Oretaceooa. 
Location:  Texaa. 

waooenala  (Roemer)  Whiteayea. 

(1879.) 

OeoL  Bur.  Oan.  Mes.  Foaa.,  toI.  1,  pt  2,  p^  ITT. 

Montreal.  1879.    J.  F.  WhiteaTeai 
Formation:  Oretaceoua. 
Location:  Banka  of  the  Trent  rlrer,  YaneoaTar 

laland. 

[Llhwyd]8ay.    (1820.) 

Am.  Jonr.  Sci.,  lat  aer.,  toI.  2,  p.  46.    New  HaTWlf 

1820.    Thomaa  Bay. 
Formation:  Oretaceoua. 
Locatioa:  New  Jeraey. 

— ^  Bp.  nndet.  Roemer.    (1849.) 
Texaa,  p.  40S.    Bonn,  1840.    F.  Boemer. 
Formation:  Oretaceoua. 

Location:  Waco  camp  on  the  Guadalupe  aboia 
New  Braunfels,  Tex. 

Bp.  nndet.  Meek.    (1864.) 

Geol.  Bur.  Oal.  Paieont.,  toI.  1,  p.  41,  pi.  8,  flgl. 

2,  2a,  6.    Phila.,  1884.    F.  B.  Meek. 
Formation:  Juraaaic 
Location:  Oeneaee  Talley,  Plumaa  county,  OaL 

Bp.  nndet.  Whiteavee.    (1878.) 

Geol.  Bur.  Can.,  Bep.  Prog,  for  1876-1877,  pp.  160^ 
161.    Montreal,  1878.    J.  F.  Whiteares. 

Formation:  Jurassic. 

Location:  Bigutlat  lake  and  ntaayouoo  riTWt 
Britiah  Oolumbia. 

(t)  Bp.  nndet.  Whiteavee.    (1876.) 

Geol.  Bur.  Can.  Mea.  Foaa.,  toI.  1,  pt  1,  pp.  84 

Montreal,  1876.    J.  F.  WhiteaTea. 
Formation:  Oretaooona. 
Location:  Queen  Charlotte  iBlanda. 

(t)  sp.  nndet.  WhiteaveB.    (1876.) 

Geol.  Sur.  Oan.  Mae.  Foaa.,  toI.  1,  pt  1,  p^  •! 

Montreal,  1876.    J.  F.  WhiteaTea. 
Formation:  Oretaceoua. 
Location:  Queen  Charlotte  ialanda. 

— -  sp.  nndet.  Whiteavee.    (1878.) 

Canadian  Natiyraliat,  toI.  8,  n.  aer.,  Na  7,  pp^ 

400,401.    Montreal,  1878.    J.  F.  WhiteaTsa 
Formation:  Juraaaic 
Location:  Bigutlat  lake  and  Uta^foeoo 
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Telllna  ooides  n.  b.  Gabb.    (1864.) 

OeoL  Sar.  OrI.  Paleont,  vol.  1,  pp.  167, 168,  pi. 

22,  flgL  136, 186a.  FhUa.,  18M.    W.  M.  Qthh, 
FormAtion:  OreUceoos. 
Location:  West  of  Kartbies,  Pence*!  Bsnch,  BatU 

county,  CM. 

Terebratnlizia  (d'Orb.)  Gabb.    (1861.) 

Proe.  Acsd.  Nat  8cL,  Phila.,  for  1801,  p.  18. 
Phila.,  1862.    W.  M.  Gabb. 

— —  atlantioa  (Mort.)  Whitfield.   (1885.) 

Hon.  tJ.  S.  0«oL  8ur.,  toI.  9,  pp.  (^11,  pL  1,  flgi. 

10-13.    Wash.,  1886.    B.  P.  Whitfield. 
Formation:  Gretaoeona. 
Location:  Farmingdale,  Shark  rlrer.  Woodward*! 

fknn,  N.  J. 

—  filosa  n.  8.  Conrad.    (1866.) 

Am.  Jonr.  Conch.,  toL  2,  p.  77,  pi.  0,  flgi.  4,  6. 

Phila.,  1868.    T.  A.  Oonxad. 
Formation:  Cietaoeona. 
Location:  Alabama. 

floridana  (Mort.)  Whitfield.   (18«>.) 

Hon.  U.  8.  Geol.  Snr.,  toL  H,  pp.  11,  IS.  Wash., 

1886.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  New  Jersey? 

floxldi[a]na  (d'Orb.)  Gabb.    (1861.) 

Froc.  Acad.  Nat  Sol.,  PhUa.,  for  1861,  p.  111. 

Phila.,  1882.    W.  H.Gabb. 
Formation:  Cretaceous. 
Location:  Alabama. 

-^  halliana  n.  b.  Gabb.     (1861.) 

Proc  Acad.  Nat  8cl.,  Phila.,  for  1861,  p.  18. 

Phila.,  1862.    W.  H.aabb. 
Formation:  Cretaceoua 
Location:  New  Jenny. 

-^Iachr7ma(d'0rb.)  Gabb.    (1861.) 

Proc.  Acad.  Nat  8cl.,  Phila.,  for  1861,  p.  19. 

Phila.,  1862.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

Terebratella    pllcata   (Say.)    Credner. 
(1870.) 

Zeitsch.  Deutsch.  Geol.  Gee.  Band  22,  pp.  224,S2flw 

Berlin,  1870.    H.  Credner. 
Formation:  Cretaceous. 
Location:  Harlboro  and  Nut  swamp,  N.  J. 

Terebrisplra  snbgen.  (Conrad)    Meek. 
(1876.) 

Bep.  TJ.  8.  GeoL  Snr.  Terr.,  vol.  9,  p.  866.  Wash., 
1878.    F.  B.Heek. 

Teredo  (Linn.)  Morton.    (1880.) 

Am.  Jour.  Sci.,  1st  sen,  rol.  17,  p.  286w  New 
HaTen,  1830.    S.  G.  Horton. 

(Linn,  typical)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Snr.  Terr.,  toL  9,  p.  261.  Wash., 
1876.    F.  B.Heek. 

—  antenaatBB  ?  (Sow. )  Morton.  (1829. ) 

Jour.  Acad.  Nat  Sci.,  Phila.,  toI.  6, 1st  ser.,  1827- 
1831,  p.  123.    Phila.,  1827-1831.    &  G.  Horton. 

Formation:  Cretaceous. 

Location:  Big  Timber  creek,  Glouoester  eonntj, 
H.J. 


Teredo— Con  tinned. 

antenaatBB  ?  (Sow.)  Morton.  (18 

Am.  Jonr.  Sci.,  1st  ser.,  toL  17,  p.  286. 

Haren,  1890.    S.  G.  Horton. 
Formation:  Cretaceous. 
Location:  Chesapeake  and  Delaware  oanal, 

New  Jersey. 

Teredo  calamus  n.  b  Tnomey.    (185< 
Proc.  Acad.  Nat  Sci.,  Phila.,  toL  7,  p.  170.  F 

1866.    H.  Tuora^. 
Fbrm:  Cretaceous. 
Location:  Columbus^  Hiss. 

contorta  n.  b.  Gabb.    (1861.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1861,  pp. 

824.    Phila.,  1862.    W.  H.  Gabb. 
Formation:  Cretaceous. 
Location:  Burlington  county,  N.  J. 

globosa  n.  B.  M.  &  H.    (1858.) 

Proc.  Acad.  Nat  ScL,  Phila.,  for  1858,  p 

Phila.,  1869.    Heek  St  Hayden. 
Formation:  Cretaceous. 
Locslion:  Square  butte,  near  Fort  Clark. 

globosa  (M.  &  H.)  Meek.    (1876 

Bep.  U.  8.  Geol.  Sur.  Terr.,  toI.  9,  pp.  264, 
pi.  30.  flg.  13,  figs.  31,  82,  p.  264.  Wash., 
F.  B.  Heek. 

Formation:  Cretaceous. 

Location:  Fort  Clark,  on  the  Hissouri,  [N.  ] 

irregolarls  n.  b.  Gabb.    (1860.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  Tol.  4,  2d  ser., 
18G0,  p.  393,  pi.  68,  flg.  19.     Phila.,  1858- 
W.  H.  Gabb. 

Formation:  Cretaceous. 

Location:  Burlington  county,  N.  J. 

irregularis   (Gabb)  Whitfie 

(1885.) 
Hon.  U.  8.  GeoL  Sur.,  vol.  9,  pp.  191,  192,  p 
figs.  18, 19.    Wash.,  1886.    B.  P.  Whitflai 
Formation:  Cretaceous. 
Location:  New  Jersey. 

pugetensis  n.  b.  White.    (1889.; 

Bull.  U.  &  Geol.  Sur.  No.  61,  p.  62,  pi.  7.   'H 

1889.    C.A.White. 
Formation:  Cretaceous. 
Location:  Carbonado,  Wash. 

seliiformis  n.  8.  M.  &,  H.     (1860. 

Proc.  Acad.  Nat  Set,  Phila.,  for  1860,  pp.  IK 
Phila.,  1861.    Heek  k  Hayden. 

Formation:  Cretaceous. 

Location:  Fort  Clar^  on  the  Hissouri,  Nabi 
Dakota.] 

sellifomiis  (M.  db  H.)  Meek.    (1) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  toI.  9,  pp.  2<H 
pi.  17,  figs.  19a^.    Wssh.,  1876.     F.  B. ! 
Formation:  Cretaceous. 
Location:  Fort  Clark,  on  the  Hissouri,  [N. 

socialis  Eichwald.    (1871.) 

Geog.-Paleont.  Bemeik.  Halbins.  Hang.  n. 

Uschen  Insein,  p.  167.    St  Petersbuz)|^ 

X.  Eichwald. 
Formation:  Cretacaous. 
Location:  Alaska. 


] 


NORTH  AMERICAN  HESOZOIC  INVERTEBRATA. 


281 


ftredo— Contmaed. 

Buoieiiais  n.  8.  Whiteaves.    (1879.) 

G«ol.  Sur.  Gui.  Mas.  Fom.,  toL  1,  pt.  8,  pp.  136- 
1S7,  pL  17,  flgi.  1,  la.  Montreal,  1879.  J.  F. 
WhitMnrea. 

Formatioii:  Gretaceoiu. 

LocAtion:  Sonthweit  of  Denman  iiUad,  Snda 
idands. 

BUoieiuiU  Whiteayes.    (1884. ) 

Geol.  and  Nat  Hist  Bnr.  Can.  Mm.  Fon.,  toL  1, 
pt  S»  pp.  218,  210,  pL  29,  fig.  1.  Montreal, 
1884.    J.  F.Whitaarea. 

Formation:  Oretaceou. 

Looation:  North  ehore  of  Comihewa  inlet 

■noieiiflls   (Whiteaves t)  White. 
(1889.) 

BnlL  U.  8.  Geol.  Bar.  No.  Al,  pi  M.    Waah.,  1889. 

a  A.  White. 
Formation:  Cretaceooa. 
Location:  Snclaialand. 

sp.  andet.  Credner.    (1870.) 

Zeitach.  Dentach.  Geol.  Gaa.  Band  22,  p.  230. 

Berlin,  1870.    H.  Oredner. 
Formation:  Gretaoaona. 
Location:  New  Jeracj. 

tibiaUe  n.  b.  Morton.    (1833.) 

Am.  Jonr.  Bet,  Ut  ear.,  toI.  28,  p.  292,  (pi.  9,  tig.  2, 

[toL  24]).    New  Haven,  1833.    &  G.  Morton. 
Formation:  Cretaceoua. 
Location:  New  Jeraey. 

tibialia  Morton.    (1833.) 

Am.  Jonr.  Bci.,  lat  aer.,  vol.  24,  p.  9,  flg.  2. 
New  Haren,  1883.    B.  G.  Morton. 

tibiaUs  Morton.    (1834.) 
Bynop.  Org.  Bern.  Gret  Gr.  U.  8.,  pp.  68, 69,  pL 

9,  fig.  2.    Pbila..  1834.    S.  G.  Morton. 
Formation:  Cretaceona. 
Location:  New  Jerwy. 

tibialis  (Morton)  Gabb.    (1861.) 

Proc  Acad.  Nat  6ci.,  Pbila.,  for  1861,  p.  366. 

Fhlla.,  1862.    W.  M.  Gabb. 
Formation:  Cretaceona. 

tibialis  (Morton)  Cook.    (1868. ) 

Ann.  B«p.  Geol.  Bnr.  N.  J.,  for  1868,  p. 876,  flg.—. 

Newark,  18C8.    G.  H.  Cook. 
Formation:  Cretaceoua. 
Location:  New  Jersey. 

—  tibialis  (Mort. )  Whitfield.    (1885. ) 

Mon.  U.  S.  Geol.  Bar.,  toI.  9,  pp.  201-203,  pi.  26, 
figs.  19-22.    Wadi.,  1885.    B.  P.  Whitfield. 

Formation:  Cretaceona. 

Location:  Timber  creek  and  near  New  Egypt, 
N.J. 

—  9p.  nndet.  Roemer.    (1849.) 

Texaa,  p.  408.    Bonn,  1849.    F.  Boemer. 

Formation:  Cretaceona. 

Location:  [Ford  near  New  Brannfela]  Texaa. 

—  sp.  nndet.  Roemer.    (1852.) 

Kraida.  Ton  Texaa,  p.  44.  Bonn,  1862.  F.  Boe- 
mer. 

Formation:  Cretaceona. 

Location:  Ford  of  the  Goadalnpa,  New  Brannfela, 
Tex. 


Teredo-— Continned. 
f  White.    (1879.) 

Xlerenth  Ann.  Bep.  U.  B.  Geol.  and  Geogr.  Bar. 
Terr.,  p.  184.    Waah.,  1879.    C.  A.  White. 

Formation:  Cretaceona. 

Location:  Yallqr  of  Little  Thompaoneraak,  OolOi 

sp.  nndet.  White.    (1879.) 

EleTenth  Ann.  Bep.  U.  B.  Geol.  and  Gaogr.  SaCi 

Ttorr.,  p.  206.    Waah.,  1879.    (X,  A.  White. 
Formation:  Cretaceona. 
Location:  Sage  creek.  Col. 

Tessarolaz  u.  g.  Gabb.    (1864.) 

Geol.  Bar.  Cal.  Paleont,  toL  1  p.  126.    Phlla^ 
1864.    W.  M.  Gabb. 

distorta  n.  s.  Gabb.    (1864. ) 

GeoL  Bar.  Cal.  Paleont,  toI.  1,  pp.  126, 127,  pi. 
20,  flga.  82, 82a,  b.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceona. 
Xooation:  Tuacan  aprlnga,  Tehama  coonty,  OaL 

distorta  Gabb.    (1868. ) 

Am.  Jonr.  Conch.,  vol.  4,  p.  146,  pL  14,  flge.  18, 

19.    Phila.,  1868.    W.  M.  Gabb. 
Formation:  Cretaceona. 

distorta  (Gabb)  Whiteaves.    (1879.) 

Geol.  Bar.  Can.  Mea.  Foaa.,  toI.  1.  pt  2,  p.  128. 

Montreal,  1879.    J.  F.  Whiteavea. 
Formation:  Cretaceous. 
Location:  Banks  of  the  Trent  rirer,  below  the 

falls,  YancouTer  island. 

hltzil  n.  8.  White.    (1880.) 

Twelfth  Ann.  Bep.  U.  B.  Geol.  and  Gaogr.  Bnr. 

Terr.,  pt  1,  pp.  29,  30,  pi.  16,  flg.  2a.    Wash., 

1880.    C.  A.  White. 
Formation:  Cretaceona. 
Location:  Fort  Shaw,  near  Muscle  Shell  rirar, 

Mont 

TeztilariaamericanaEhrenberg.  (1854.) 

Mikrogeologia,  Taf.  32,  flg.  4a.    Leipzig,  1801 

C.  G.  Ehronberg. 
Formation:  Cretaceona. 
Location:  Missouri  region. 

— ^-  amexlcana  ?  Ehrenberg.    (1854.) 

Mlkrogeologie,  Taf.  32,  flg.  7.     Leipzig,  1864. 

C.  G.  Ehrenberg. 
Formation:  Cretaceoua. 
Location:  Miaeouri  region. 

—^  euryconus  Ehrenberg. 

Mlkrogeologie,   Taf.  32,  fig.  9.     Leipzig,  1864. 

C  G.  Ehrenberg. 
Formation:  Cretaceoua. 
Location:  Missouri  region. 

globiilosa  Ehrenberg.  (1854.) 

Mlkrogeologie,  Taf.  32,  flg.  8.     Leipzig,  1864. 

C.  G.  Ehrenberg. 
Formation:  Cretaceona. 
Location:  Mlasourl  region. 

globiilosa  Ehrenberg.    (1854.) 

Mlkrogeologie,  Taf.  32,  flg.  12.     Lelptlg,  1861 

C.  G.  Ehrenberg. 
Formation:  Cretaceous. 
Location:  Mlaaiasippi  region. 
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TeztUaila — Continued. 

•—  gomphooonus  Ehrenberg.  (1854.) 

Mikrogwlogle,  Tat  82,  fl«.  10.     Leipzig,  1864. 

0.  O.  Ehrenberg. 
WonuMon:  CretaceooB. 
Locatioa:  HiflBouri  region. 

— » Inflata  Ehrenberg.    (1854.) 

Mikxogeologie,  Taf.  32,  fig.  18.    Leipsig,  1864. 

0.  O.  Ehrenberg. 
Formation:  Gretaceona. 
Location:  Miisifliippi  region. 

— » xniBBOurlenBiB  Ehrenberg.    (1854.) 

Mikrogeologie,  Tat  82,  flg.  6.     Lelp^,  1864. 

G.  O.  Ehrenberg. 
Yormation:  Cretaceous. 
Location:  MiMoari  region. 

— ^>  poroconuB  Ehrenberg.    (1854.) 

MIkrogeologie,  Taf.  32,  fig.  6.     Leipsig,  1864. 

C.  6.  Ehrenberg. 
Formation:  Cretaceona. 
Location:  Miesouri  region. 

—  Btriata  Ehrenberg.     ( 1854. ) 

Hikrogeologie,  Taf.  32,  flge.  11  and  14.    Leipiig, 

1864.    0.  G.  Ehrenberg. 
Formation:  Cretaceona. 
Location:  MiaeiarippI  region. 

— -  Striata  Ehrenberg.     (1854.) 

Hikrogeologie,  Taf.  82.  flg.  46.     Leipzig,  1864. 

G.  O.  Ehrenberg. 
Formation:  Cretaceous. 
Location:  Missouri  r^on. 

Textiilarla  agglutinans  var.  pygmaBa 
(d'Orb.)  Dawson.    (1874.) 

Canadian  Naturalist,  vol.  7,  n.  sen,  pp.  263,264, 
flg.  1,6.    Montreal,  1876.    G.M.Dawson. 

Formation:  Cretaceous. 

Location:  About  twenty  miles  north  of  the  forty- 
ninth  parallel,  on  the  escarpment  called  Pem- 
bina mountain,  Manitoba. 

— —  agglatinans  var.  pygmaBa  (d^Orb.) 

Dawson.     (1875.) 
British  N.  Am.  Bound.  Com.,  Rep.  Oeol.  and  Bee. 
Forty-ninth  Parallel,  p.  79,  pi.  17,  fig.  So.    Mon- 
treal, 1876.    0.  M.  Dawson. 
Formation:  Cretaceous. 
Location:  Boyne  river,  Manitoba,  Canada. 

^-^  gibbosa  var.  globulosa  (Ehr.) 

Dawson.    (1875.) 

British  N.  Am.  Bound.  Com.,  Bep.  Geol.  and  Bee. 
Forty-ninth  Parallel,  p.  70,  pi.  17,  flg.  2a.  Mon- 
treal, 1875,    G.  M.  Dawson. 

Formation:  Cretaceous. 

Location:  Boyne  river,  Manitoba,  Canada. 

^—  globiiloBa  (Ehrenberg)  Dawson. 
(1874.) 

Canadian  Naturalist,  toL  7,  n.  ser.,  pu  263,  fig.  1,  a. 
Montreal,  1876.    G.  M.  Dawson. 

Formation:  Cretaceous. 

Location:  About  twenty  miles  north  of  the  for^- 
ninth  parallel,  on  the  escarpment  called  Pem- 
bina mountain,  Manitoba. 


ThaomaBtus  (Albers)  Meek.    (1876.) 

Bep.  U.  S.  Oeol.  8ur.  Terr.,  vol.  9,  p.  668.  Wash., 
1870.    F.  B.  Heek. 

UmnaBifomiis  (M.   &.  H.)    Meek. 

(1876.) 

Bep.  U.  B,  GeoL  Snr.  Terr.,  vol.  S,  pp.  668,  664^  pL 
44,  figs.  8a-d.    Wash.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Opposite  the  mouth  of  Tellowstone 
river,  northwestern  Dakota. 

UmnaBifonnia  (M.  &,  H.)  White. 

(1880.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  G«ogr.  9ur. 
Terr.,  pt.  1,  p.  88.    Waah.,  1880.    0.  A.  Whita. 
Formation:  Cretaceous. 
Location:  Near  mouth  of  Yellowstone  river,  Mont. 

llnxnaBiformiB  (M.  &  H.)  White. 

(1883.) 
Third  Ann.  Bep.  U.  B.  Geol.  Sur.,  p.  464,  pU  26^ 

fig.  24.    Wash.,  1883.    a  A.  White. 
Formation:  CretHceous. 
Location :  Upper  Missouri  river  region. 

— -.  limnseiformis  (M.  &  H.)  Whiteayes. 
(1885.) 

Geol.  and  Nat.  Hist.  Sur.  Can.,  Cont  Can.  Fall- 
out., vol.1,  pt.1,  p.  20,  pL  3,  flg.  8.  Montreal, 
1886.    J.  F.  Whiteavee. 

Formation:  Cretaceous. 

Xiocatiuu:  Bosebud  river,  township  27,  range  25, 
west  of  fourth  principal  meridian ;  Three  Hille 
creek,  township  30,  range  23,  weet  of  fourth 
meridian,  Canada. 

limnaDiformis  (M.  <&  H.)  Whiteaves. 

(1885.) 

Geol.  and  Nat.  Hist.  Sur.  Can.,  (but  Can.  Pale- 
ont.,  vol.  I,  pt.  1,  p.  27,  pi.  3,  flg8.3a,6.  Mon- 
treal, 1885.    J.  F.  Whlteaves. 

Formation:  Oetacoous. 

Location:  Wood  Knd  depot,  Souris  river,  and 
Pyramid  creek,  Canada. 

limnasiformiB  (M.  d^  H.)  WhiteaTes. 

(1885.) 
Geol.  and  Nat  Hist  Sur.  Can.,  Cont  Can.  Pale- 
ont,  vol.  1,  pt  1,  p.  72.    Montreal,  1886.    J.  F. 
Whiteavee. 
Formation:  Gcetacoous. 

Location:  South  Saskatchewan,  six  miles  above 
the  mouth  of  Bow  river,  Canada. 

Theliostyla    snbgen.  (Moroh)     Oabb. 

(1869.) 

Geol.  Sur.  Cal.  Paleont,  vol.  8,  p.  170.  Phila., 
1869.     W.  M.  Gabb. 

ThetiopBis  (Meek)  Whiteavea.    (1879.) 

Geol.  Sur.  Can.  Bles.  Foss.,  vol.  1,  pt  2,  p.  162. 
Montreal,  1879.    J.  F.  Whiteavee. 

oiroiilarls  (M.  &  H.  sp.)  Whlteaves. 

(1879.) 

Geol.  Sur.  Can.  Mes.  Foes.,  vol.  1,  pt  2,  p.  168L 

Montreal,  1879.    J.  F.  Whiteavee. 
Formation:  Cretaceous. 
Location:  Hornby  island,  northwest  side;  Naaai- 

mo  river,  Yancourer  island,  ten  miles  up;  Soeia 

islands. 
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Thetis  (Sby.)  Gabb.    (1869.) 

G«oL  Bar.  OaL  Paleont.,  toL  2,  p.  186.  FhOa., 
1860.    W.  M.  Gftbb. 

afBnls  nom.  prov.  Whiteaves. 

(1884.) 

GeoL  And  N«t  Hist  Snr.  Oan.  Me*.  Fo«.,to1.  1, 
pt.a,pp.X26»827,  pl.80,flgi.4^4a,b.  MontrMl, 
188i.    J.  F.  Whit«aTM. 

Formation:  Oretaceoni. 

Location:  Bear  Skin  bay,  Skide|(ate  inlet. 

?  olroulaxla  (M.  &,  H. )  Meek.  (1876. ) 

Bap.  U.  8.  GaoL  Snr.  Terr.,  toI.  0,  pp.  190, 191, 
pL  17,  flgiL  8a-c    Weah.,  1876w    F.  B.  Meek. 

Formation:  Oretaceone. 

Location:  Near  Black  hiUa,  on  Oheyenne  rirer; 
alio  near  the  mouth  of  Milk  rlTer,  on  the  Mie- 


?olroiila]i8   (M.  A  H.)  White. 

(1879.) 

SleTenth  Ann.  Bep.  U.  8.  QeoL  and  Geogr.  Sor. 

Terr.,  p.  206.        Waeh.,  1879.    0.  A.  White. 
Formation:  Oretaceooe. 
Location:  Sage  creek,  Oolo. 

^circulaxls  (M.  &  H.)  Whitfield. 
(1880.) 
Bep.  GeoL  Black  Hilie  of  Dak.,  p.  417,  pL  11,  flga 

22-24.    Wash.,  1880.    B.  P.  Whitfield. 
Formation:  Cretaceous. 

Location:  Near  the  forks  of  the  Cheyenne  rirer, 
and  near  the  month  of  Bapid  creek.  Black  hills, 
Dak. 

^—  ?  elongata  n.  b.  Gabb.    (1869.) 

Geol.  Snr.  CaL  Paleont.,  toL  2,  p.  186,  pL  30;  figs. 

80,80a.    Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Vicinity  of  Cottonwood  creek,  OsL 

Thracia  (Leach)  M.  <&  H.    (1865.) 

Paleont.  Up.  Missouri,  Smithson.  Cont.  KnowL, 
ToL  14,  No.  172,  pp.  101,  102.  Wash.,  1866. 
Meek  St  Hayden. 

* —  ?  aronata  n.  b.  M.  A  H.    (1860.) 

Proc.  Acad.  Nat  Sci.,    Phila.,  for  1860,  p.  182. 

Phila.,  1861.    Meek  A  Hayden. 
Formation:  Jnraisic. 
Location:  Southwest  base  of  Black  hills,  Nebr.  [& 

Dak.] 

?  aronata  M.  db  H.    (1865.) 

Paleont  Up.  Minouri,  Smithson.  Conl  KnowL, 
Tol.  14,  No.  172,  p.  102,  pL  4,  fig.  8.  Wash., 
1866.    Mvek  A  Hayden. 

Formation:  Jununic. 

Location:  Southwest  base  of  the  Black  hills. 

graclUs  (M.  &  H.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  toL  9,  pp.  224,  226, 
pL  39,  fltss.  6a,  b.    Wash.,  1876.     F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Month  of  Judith  rlrer,  Idaho  Ter.,  on 
theMlmouri. 


?  oooidentallB  n.  s.  Meek.    (1858.) 

Trans.  Albany  Inst,  toI.  4,  pp.  43^  44.    Albany, 

1868-1864.    F.  B.  Meek. 
Formation:  Cretaceous. 
Looatkm:  Nanaime^  YanconTsr  islaiidL 


Thraoia— Contiiined. 

?  oooidentallB  Meek.    (1876. ) 

Bull.  U.  S.  Geol.  and  Geogr.  Sur.  Terr,  toI.  2,  Na 
4,  p.  363,  pi.  2,  figs.  8,  So.  Wssh.,  1876.  F.  & 
Meek. 

Formation:  Cretaceous. 

Location:  Nanaimo,  YanoouTer  island. 

myaeformlB  n.  b.  White.    (1879.) 

Proo.  U.  S.  Nat  Mus.,  toI.  2,  pt  2,  pp.  297,  298^ 
pi.  6,  figs.  1,  2.  Wash.,  1880.  Smithson.  Miso. 
Coll.,  ToL  19.    Wash.,  188a    a  A.  White. 

Formation:  Cretaceous. 

Location:  Bell  coun^,  Tex. 

myaDformis  White.    (1880.) 

Twelfth  Ann.  Bep.  T7.  8.  Geol.  and  Geogr.  Snr. 

Terr.,  pt  1,  p.  23,  pi.  17,  figs.  2a»  h.    Wadi., 

1880.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  BeU  coun^,  Tex. 

?  pronti  (M.  A  H.)  Meek.    (1876.) 

Bep.  U.  a  Geol.  Sur.  Terr.,  toL  9,  pp.  226, 226,  pL 
87,  figs.  6a,  h.    Wssh.,  1876.    F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Mouth  of  Judith  rlrer,  Idaho  Ter.,  ob 
the  Missouri. 

^—  semiplanata  n.  b.  Whiteayes.  (1884.) 

Geol.  and  Nat  Hist.  Snr.  Can.  Met.  Fobs.,  toI.  1, 
pt  3,  pp.  221,  222,  pi.  29,  figs.  6,  Sohj.  Montre- 
al, 1884.    J.F.  Whiteares. 

Formation:  Cretaceous. 

Location:  South  side  of  Alliford  bay;  Bear  Skin 
bay,  Skidegate  inlet;  South  island. 

anbgraoilia  n.  b.  Whitfield.    (1877.) 

U.  8.  Geogr.  and  Geol.  Sur.  Bocky  Mt  Begion; 

Prelim.  Bep.  Paleont  Black  Hills,  p.  36.  Wash., 

1877.    B.  P.Whitfield. 
Formation:  Cretaceous. 
Location:  Near  French  creek,  on  Oheyenne  rlrer. 

Dak. 

anbgraoills  Whitfield.    (1880.) 

Bep.  Geol.  Black  HUls  of  Dak.,  pp.  419, 420,  pL  11, 
figs.  29,30.    Wash.,  188a    B.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  Near  French  creek,  on  the  Cheyenne 
river,  Black  hills,  Dak. 

?  anblevis  n.  b.  M.  &.  H.    (1860.) 

Proc  Acad.  Nat  Sci.,  Phila.,  for  1860,  p.  18S. 

Phila.,  1861.    Meek  A  Hayden. 
Formation:  Jnrsssio. 
Location:  Southwest  base  of  Black  hills,  Nebr.  [jEL 

Dak.] 

?  anbUevla  M.  db  H.    (1865.) 

Paleont  Up.  Missouri,  Smithson.  Cont  KnowL» 
ToL  14,  No.  172,  p.  102,  pi.  4,  figs.  4,  4a.  Wash., 
1866.    Meek  A  Hayden. 

Formation:  Jurassic. 

Location:  Southwest  base  of  the  Black  hills. 

?  anblevia  (M.  A.  H.)    Whitfield. 

(1880.) 

Bep.  Geol.  Black  Hills  of  Dak.,  p.  376,  pL  6^ 

fig.  34.    Wssh.,  1880.    B.  P.  Whitfield. 
Formation:  Jurassic. 
Location:  Bedwater  valley,  Blaok  hlUii 
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Thraoia — Continned. 

—  snbtortaoaa  (H.  &  H.)  Meek.  (1876.) 

Bap.  U.  8.  Geol.  Sur.  Terr.,  toI.  9,  pp.  223,  224,  pL 
S7,  fig.  6.    WMh.,  1876.    F.  B.  KMk. 

Fomuttton:  OretecMoi. 

IiocatloD:  Moath  of  Judith  rlTW,  Idaho  T«r^  on 
thelUiioiiri. 

•—  ?  sixbtnmcata  n.  b.  Meek.    (1858.) 

Tram.  Albany  Inst.,  roL  4,  pp.  44.    Albany,  1868- 

1864.    F.B.  Meek. 
Formation:  Oretaoeoni. 
Location:  Nanaimo,  Yancoarer  island. 

^—  ?  Bubtmncata  Meek.    (1876.) 

BnlL  U.  8.  G«oI.  and  Oaogr.  8nr.  Terr,Tol.  S,  Na 
4,  pp.  86S,  364,  pL  2,  flgt.  4,  4a.  Wadi.,  1876w 
F.  B.  Meok. 

Formation:  Gretaceoni. 

Location:  Kanaimo,  YanconTor  ialaad. 

—  Bubtnmcata  (Meek)  W  h  i  t  e  a  Y  e  8 . 
(1879.) 

Oool.  8nr.  Oan.  Mei.  Foa.,  toL  1,  pt.  2,  p.  140. 

HontnaI,1879.    J.  F.  Whitaarea. 
Formation :  Cretaceona. 
Location:    Nanaimo,   Yanconrar  island,   Bocla 

Islanda. 

—  (Corlmya)  gzlimelli  n.  b.  Whitfield. 
(1876.) 

Bep.  Bac.  Carroll,  Mont,  to  Tellowitone  National 
Park,  pp.  144, 146,  pi.  2,  figs.  6,  7.  WadL,  1876. 
B.  P.  Whitfield. 

Formation:  Oretaceons. 

Location:  Month  of  Jndlth  rlTer,  Monl 

(Periploma)  simplez(d'Orb.)Eich- 

wald.    (1871.) 

Geog.-Paleont  Bemerk.  Halbini.  Mang.  n.  alen- 
tLschen  Inaeln,  p.  121.  St  Petersburg,  1871. 
E.  Eichwald. 

Formation:  Cretaceons. 

Location:  Kadiak  island,  Alaska. 

8p.  nndet.  WhiteaYee.    (1876.) 

Oeol.  Snr.  Oan.  Mes.  Foss.,  toL  1,  pt  1,  p.  66. 

Montreal,  1876.    J.  F.  Whiteavea. 
Formation:  Cretaceons. 
Location:  Queen  Charlotte  islands. 

—  sp.  nndet.  WhiteaYeB.    (1876.) 

Geol.  8nr.  Can.  Mea.  Foss.,  toL  1,  p.  1,  p.  67. 

Montreal,  1876.    J.  F.  Wliltearea. 
Formation:  Cretaceons. 
Location:  Queen  Charlotte  islands. 

.— -  sp.  nndet.  WhiteaYes.    (1877.) 

Geol.  Sur.  Can.  Bep.  Prog,  for  1876, 1876,  App.  II, 
pp.  96,  97.    Montreal,  1877.    J.  F.  Whlteavos. 

Formation:  Jurassic  or  Oretaceons. 

Location:  Bock  Island  gates,  below  Hudson's 
hope.  Peace  rlTer. 

Thylacoa  n.  g.  Conrad.    (1860.) 

Jour.  Acad.  Nat  ScL,  Phila.,  toI.  4,  2d  ser.,  1868- 
1860,  p.  290.    PhUa.,  1868-1860.    T.  A.  Oonxad. 

— —  cretaoeua  n.  8.  Conrad.    (1860.) 

Jour.  Acad.  Nat  ScL,  Fhila.,  toI.  4,  2d  ser.,  1868- 
1860,  p.  290,  pl.  46,  fig.  28.  Phila.,  1868-1860. 
T.  A.  Oonrad. 

Fonoation:  Oretaceons. 

Location:  Tippah  counly,  Ala.  [Mlsi.]. 


Tiara  humeroaa  Meek.      (1870.) 

Proo.  Am.  PhUos.  Soc,  toL  U,  1869, 1870,  p.  4iL 

PhUa.,1871.    F.  aMeak. 
Formation:  Tertiary  [Cretaoeoos]. 
Loeation:  Elk  sUtion,  Centxal  Pacific  raOroad, 

beyond  Salt  lake. 

Torcnla  ?  [Gray.]  Conrad.    (1869.) 

Am.  Jour.  Conch.  toI.  6,  Phila.,  1868, 1870,  p^  4B^ 

pL  1,  fig.  16.    Phila.,  187a    T.  A.  Conrad. 
Formation:  Oietaoeooa, 
Location:  New  Jerny. 

Tonil[a]tella  [Lam.]  Morton.    (1834.) 
Bjnop,  Org.  Bem.  Gret  Gr.  U.  8.,  p.  48.    Fhila., 
1834.    a  G.Morton. 

Tomatella  (Lam.)  Shnmard.    (1861.) 

Proc.  Boston  Soc.  Nat  Hist.,Tol.8, 1861, 1862»  p^ 
194.    Boston,  1862.    B.F.  Shnmard. 

?  bnllata  n.  b.  Morton.    (1833.) 

Am.  Jour.  Sd.,  1st  ser.,  roL  23,  p.  292,  pL  8^ 

ilg.  8.    New  Haren,  1838.    8.  G.  Morton. 
Formation:  Cretaceous. 

Tomi[a]tella  ?  bnllata  Morton.    (1834.) 

8ynop.  Org.  Bem.  Cret  Gr.  U.  8.,  pi  48,  pL  6,  fig.SL 

Phila.,  1834.    8.  G.  Morton. 
Formation:  Cretaceons. 
Location:  New  Jersey. 

Tomatella  texana  n.  8.  Shnmard.  (1861.) 

Proc.  Boston  Soc.  Nat  Hist,  vol.  8, 1861, 1862,  pi 

194.    Boston,  1862.    B.  F.  Shumard. 
Formation:  Cretaceous. 
Location:  Bed  river,  Lamar  county,  Tex. 

Tomi[a]tella  sp.  nndet.  Morton.    ( 1834.) 

Synop.  Org.  Bem.  Cret  Gr.  U.  S.,  p.  48.    Phila, 

1834.    8.  G.  Morton. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

Tomatella  sp.  nndet.  Forbes.    (1844.) 

Quart.  Jour.  GeoL  Soc.  London,  rot  1,  p.  6S,  fl^ 
e,  p.  63.    London,  1846.    Sdward  Forbes. 
Formation:  Cretaceous. 
Location:  Now  Jersey. 

Tozaster  elegans  (Sham.)  Hall.  (1857.) 

Bep.  U.  8.  and  Mex.  Bound.  Sur.,  toL  1,  pt  2,  p. 

146,  pi.  21,  figs.  la-^.    Wash.,  1867.     Jamai 

HaU. 
Formation:  Cretaceous. 
Location:  Xagle  springs,  Tex. 

tezanna  n.  s.  Roemer.    (1849.) 

Texas,  p.  398.    Bonn,  1849.    F.  Boomer. 
Formation :  Cretaceous. 
Location:  Frederlcksbuig,  Tex. 

— ^  texanuB  Roemer.    ( 1852. ) 

Kreide  too  Texas,  pp.  86, 86,  Tafl  10,  figp^  8a-a 

Bonn,  1862.    F.  Boeraer. 
Formation  Cretaceous. 
Location:  Fredericksburg,  Taz« 

texanoa  ( Roem. )  Hall.    ( 1857. ) 

Bep.  U.  8.  and  Mex.  Bound.  Sur.,  toL  1,  pt  ^  pi 
145,  pl.  1,  figs.  2a-«i   Wash.,  1867.    JaoiaaHalL 
Formation:  Oretaceons. 
Location:  Leon  springs,  Tsat 
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Trachycardium  snbgen.  (Mdroh.)  Con- 
rad.   (1860.) 

Jour.  Acad.  Nat.  8cL,  Phlla.,  toI.  4,  2d  i«r.,18S8- 
1860,  p.  282.    Phila.,  1858-1860.    T.  A.  Oonxad. 

Tmchyoeras  (Lanbe)  Meek.    (1877.) 

Bap.  G«ol.  Bxpl.  Fortieth  Parallel,  toI.  4,  pt,l,p. 
116.    Wash.,  1877.    F.  B.  Meek. 

• canadenae  n.  9.  Whiteaves.  (1889.) 

Geol.  and  Nat  Hist  Snr.  Oan.,  Gont.  Oan.  Pale- 
oat.,  ToL  1,  pt.  2,  pp.  142-144,  pi.  18,  figa.  4,  4a. 
Montreal,  188tt.    J.  F.  Whitearei. 

Fcmnation:  TriasBic. 

Location:  Liard  rirer,  abont  twenty-flTe  milea 
below  DeTil'i  portage,  Canada. 

—  jadicaricum  (MoJsiBovios)    Meek. 
(1870.) 

Bep.  GeoL  Bxpl.  Fortieth  Parallel,  ^1.  4,  pt  1, 
p.  118,  pL  11,  flgL  1,  la  Waah.,  1877.  F.  B. 
Meek. 

Formation:  Triaaric. 

Location:  Ck>ttonwood  canyon,  West  Humboldt 
range,  Ner. 

whitneyl  (Gabb)  Meek.    (1877.) 

Bep.  Geol.  ExpL  Fortieth  Parallel,  toI.  4,  pt.  1, 
pp.  116-118,  pL  11,  figa.  S,  So.  Wash.,  1877.  F. 
B.  Meek. 

Formation:  Triaaaic. 

Location:  Cottonwood  canyon.  West  Humboldt 
range,  Ner. 

Vrachytxiton  n.  g.  Meek.    (1864.) 

Check  List  Inrert  Foss.  N.  Am.  Cret  and  Jnr., 
Smithson.  Misc.  Coll.,  toI.  7,  No.  177,  p.  87. 
Wash.,  1864.    F.  B.  Meek. 

(snbgen.  Meek)  Gabb.     (1869.) 
Geol.  Snr.  Cal.  Paleont,   toL   2.    Phlla.,  1869. 
W.  M.  Gabb. 

▼incnlum  (M.  6l  H.)  Meek.    (1864. ) 

Check  List  Inrert  Foes.  N.  Am.  Cret  and  Jnr., 
Smithson.  Misc.  Coll.,  vol.  7,  No.  177,  p.  87. 
Wash.,  1864.    F.  B.  Meek. 

Formation :  Cretaceous. 

Location:  Dakota. 

.vinculum  (M.  &,  H.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Snr.  Terr.,  toI.  9,  pp.  304-^306, 

pi.  19,  figs.  7a-d.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Great  bend  of  the  Missouri  rlTer,  Dak. 

^^pezium  (Humph.)  Whitfield.  (1877.) 

U.  8.  Geogr.  and  GeoL  Sur.  Bocky  Mt  Begion; 
Prolim.  Bep.  Paleont,  Black  HlUs,  p.  18. 
Wash.,  1877.    B.  P.  Whitfield. 

bellefourchenaia  n.  b.  Whitfield. 
(1877.) 

U.  S.  Geogr.  and  Geol.  Sur.  Bocky  Mt  Begion; 

Prelim.  Bep.  Paleont  Black  Hills,  pp.  18»  19. 

Wash.,  isn.    B.  P.  Whitfield. 
Formation:  Jurassic. 
Location :  East  of  Belle  Fourche,  Black  hills.  Dak. 

bellefourchenaia  Whitfield.   (1880.) 

Bep.  GeoL  Black  Hills  of  Dak.,  pp.  301,  365,  pL 
6,  figa.  1-4.    Wash.,  1880.     B.  P.  Whitfield. 

Ftamatlon:  Jurassic 

Location:  Bast  of  the  Belle  Fourche  rirer,  near 
Bear  Lodge  butte.  Black  hilla. 


Trapeziiim — Continued. 

micronema  n.  s.  Meek.    (1873.) 

Sixth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Bar. 

Terr.,  p.  498.    Wash.,  187a    F.B.Meek. 
Formation:  Cretaceous. 
Location:  Bear  BlTsr  city,  on  Sulphur  creek, 

Wyo. 

?  micronema  (Meek)  White.  (1879.) 

EleTenth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Sur. 

Terr.,  p.  293,  pL  10,  fig.  6.    Waah.,  1879.    C.  A. 

White. 
Formation:  Cretaceous. 
Location:  Bear  Blrer  dty,  on  Sulphur  creek, 

Wyo. 

aubequalia  n.  s.  Whitfield.    (1877.) 

U.  S.  Geogr.  and  Geol.  Sur.  Bocky  Mt.  Begion ;  Pre- 
lim. Bep.  Paleont  Black  Hills,  pp.  19, 20.  Wash., 
1877.    B.  P.  Whitfield. 

Formation:  Jurassic. 

Location:  Bed  Canyon  creek,  Black  hills.  Dak. 

aubequaUs  Whitfield.    ( 1880. ) 

Bep.  Geol.  Black  Hills  of  Dak.,  pp.  366,  366,  pL 
5,  figs.  6-8.    Wash.,  1880.    B.  P.  Whitfield. 
Formation:  Jurassic. 
Location:  Bed  Canyon  creek,  Black  hills,  Dak. 

trunoatum  (Meek)  White.    (1879.) 

EleTenth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Sur. 

Terr.,  pp.  292,  293,  pi.  10,  figs.  6a-6.    Wash., 

1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Yicinity  of  Salt  lake,  Utah. 

TrematodiacuB  (snbgen.  M  .&.  W.)  Meek. 
(1876.) 

Bep.  U.  S.  GeoL  Sur.  Terr.,  toL  9,  p.  40L  Waah., 
1876.    F.B.  Meek. 

Trematopygua  crucifer  (Mort.)  d^Orb. 

(1855.) 

Paleont  Francalse,  Echinoldes  Irregnliers,  Terr. 
Cr^t  t  Sixidme,  pp.  387,  388,  pL  963,  figs.  10, 
11;  pL  963,  figs.  1-^.  Paris,  186^1860.  A. 
d*Orbigny. 

Formation:  Cretaceous. 

Location:  New  Jersey. 

cruoiier  (Morton)  Clark.    (1891.) 

Johns  Hopkins  TJniT.  Clr.,  toL  10,  Koi  87,  p.  761 

Baltimore,  1891.    Wm.  B.  Clark. 
Formation:  Cretaceous— Middle  Marl  Bed. 
Location:  New  Jersey. 

Trlchotropia  (Sow.)  Conrad.    (1858.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  vol.  3,  2d  ser.,  1866- 
1868,  p.  333.    Phila.,  1856-1858.    T.  A.  Conrad. 

—  oanoellaxla  n.  s.  Conrad.    (1858.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  roL  8,  2d  ser., 
1866-1868,  p.  333,  pL  35,  fig.  8.  Phila.,  186^ 
1868.    T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Owl  creek,  three  miles  north  of  tha 
town  of  Bipley,  Miss. 

Txlgonarca  Conrad.    (1869.) 

Am.  Jour.  Conch.,  toL  6,  PhUa.,  1869, 1870^  p^  4iL 
Phila.,  187a    T.  A.  Conrad. 


286 


NORTH  AMERICAN  MESOZOIG  INYERTEBRATA. 


[mn 


Tilgonaroa— Continned. 
(Conrad)  Meek.    (1876.) 

Bep.  U.  B.  Geol.  Snr.  Terr.,  toI.  9,  p.  90.  Waah., 
1876.    F.  B.  Meek. 

*—  ouneata  n  s.  Gabb.    (1876.) 

Proo.  AcMl.  Nat.  8cL,  Phila.,  for  1876^  pp.  816^ 

817.    PhiU.,  1876.    W.  M.Gftbb. 
Foraifttton:  CietaceoiiiL 
Location:  Patea]a  creek,  Olay  county,  G*. 

^—  onneUpimls  n.  s.  Conrad.    (1869.) 

Am.  Jour.  Oonch.,  yoL  6^  PhlU.,  1869,1870,  p.  98, 

pi.  9,  flg.  1.    PhlU.,  1870.    T.  A.  Conrad. 
Formation:  Orotaceoua. 
Location:  Haddonfleld,  K.  J. 

.^-  onneilbrmiB  (Con.)   Whitfield. 

(1886.) 
Mon.  U.  8.  OeoL  Bar.,  yoL  9,  pp.  88,  89,  pL  1^ 

flga.  17-18.    Waah.,  188A.    B.  P.  WhltfiekL 
Formation:  Oretaceona. 
Location:  Haddonfleld,  K.  J. 

— —  paasa  n.  s.  Conrad.    (1869.) 

Am.  Jour.  Oonch.,  yol.  6,  Phila.,  1869, 1870;  p. 
43,  pi.  1,  flg.  17.    Phila.,  1870.    T.  A.  Oonrad. 
Formation:  Cretaceona. 
Location:  GroaBwicka,  N.  J. 

— -  tnuiBveraa  (Gabb)   Whitfield. 
(1885.) 

Hon.  U.  B.  GeoL  Bar.,  Tol.  9,  pp.  89-91,  pi.  12, 
flga.  13-16.    Waah.,  1886.    B.  P.  Whitfleld. 

Fonnatton:  Cretaceona. 

Location:  Burlington,  Mulllca  Hill,  and  perhapa 
Ameytown,  N.  J. 

THgonellltea  (Parkinson)  M.  ^b  H. 

(1865.) 
Paleont  Up.  Hiaaourl,  Bmitbaon.  Cont  KnowL, 
yol.  14,  No.  172,  pp.  118-121,  flga.  1-4  text 
Waah.,  1866.    Meek  A  Hayden. 

Tzle;oxila  [Brag.]  Morton.    (1884.) 

Synop.  Org.  Bern.  Cret.  Or.  U.  8.,  p.  66.  Phila., 
1834.    8.  O.  Morton. 

)qniooBtata  n.  s.  Gabb.    (1869.) 

Oeol.  Snr.  Oal.  Paleont,  yoL  2,  p.  196.  Phila., 
1869.    W.  M.Qabb. 

Formation:  Cretaceoua. 

Location:  Orestimba  canyon;  Cnrxy'a,  aouth  of 
Mount  Diablo,  Cal.;Jack8onyille,  Oregon;  Mar- 
tines;  Cottonwood  creek,  OaL 

—  aliformlB  (Park.)  Boemer.    (1849.) 

Tezaa,  p.  404.    Bonn,  1849.    F.  Boemer. 
Formation:  Cretaceoua. 

Location:  Frederickaburg  and  ford,  near  Brann- 
fela,  Tez. 

-  amerioana  (Meek)  White.    (1880.) 

Twelfth  Ann.  Bep.  U.  B.  OeoL  and  Oeogr.  Snr. 

Terr.,  pt.  1,  p.  148,  pi.  88,  flga.  la,  6.    Waah., 

1880.    0.  A.  White. 
Formation:  Juraaalc. 
Location:  Near  lower  oanyon  of  TeUowitone 

ilyer,  Mbnii 


Trigonia — Continned. 

angiilicoatata  n.  8.  Gabb.    (1{ 

Proc.  Acad.  Nat.  Sei.,  Phila.,  for  1876,  ] 

313.    Phila..  1876.    W.M.  Oabb. 
Formation:  Cretaceona. 
Location:  Pataula  creek,  Oa. 

oemlla  n.  s.  Whitfield.    (1885. 

Mon.  U.  B.  OeoL  Bur.,  yoL  9,  pp.  114,  1 
14,  flg.  7.    Waah.,  1886.    B.  P.  Whitfield 

Formation:  Cretaceoua. 

Location:  Deep  cut  on  the  Holmdel  and  E 
turnpike,  Monmouth  county,  N.  J. 

oonrad!  n.  s.  M.  A,,  H.    (1800.; 

Proc  Acad.  Nat.  ScL,  Phila.,  for  180Q,  | 
184.    PhiU.,1861.    Meek  A  Hayden. 

Formation:  Juraaaic 

Location:  Bonthwect  baae  of  Black  hllla, 
[B.Dak.1 

oonradi  M.  A,  H.    (1866. ) 

Paleont  Up.  Miaaouri,  Bmithaon.  Cont.  B 
yoL  14,    Na  172,  pp.  83,  84,  pL  8*  f 
Waah.,  1866.    Meek  A  Hayden. 
Formation:  Juranlc. 
Location:  Bouthweat  baae  of  the  Black  hU 

oonaobrlna  n.  s.  Eichwald.    (] 

Oeog.  •Paleont.  Bemwk.  Halbina.  Mang.  n 
tiachen  Inaeln,  pp.  182, 183,  Taf.  14,  flg. 
Peteraburg,  1871.    E.  Eichwald. 

Formation:  Cretaceoua. 

Location:  Alaaka. 

-»— orenulata  (Lam.)  Roemer.    (1 

Kraide.  yon  Tezaa,  pp.  61,  62,  Tat.  7, 

Bonn,  1868.    F.  Boemer. 
Formation:  Cretaceoua. 
Location:  Frederickaburg,  Tex. 

orennlata  (Lam. )  Shnmard.    (1 

Bzpl.  Bed  Birer,  La.,  by  II.  B.  Marcy,  p.  \ 

4,  flg.  L    Waah.,  1863.  B.  F.  Shnmard. 
Formation:  Cretaceoua. 
Location:  Groaa  Timbera,  Tex. 

—  da^pvaoni  n.  s.  WhiteaveB.    (] 

Canadian  Naturalist,  yoL  8,  n.  aer.,  No.  7, 

Montreal,  1878.    J.  F.  Whiteayea. 
Formation:  Juraaaic. 
Location:  Iltaayouco  riyer  and  Sigutlat  lak 

dawfloni  Whiteavee.    (1878.) 

Oeol.  Snr.  Can.,  Bep.  Prog,  for  1876-18 
164, 166.    Montreal,  1878.    J.  F.  Whites 

Formation:  Juraaaic. 

Location:  Iltaajouco  riyer  uid  Sigutlat 
British  Columbia. 

dawBonl  Whiteaves.    (1884. ) 

Oeol.  and  Nat.  Hist.  Sur.  Can.,  Mea.  Foaa., 
pt  3,  pp.  231,  232,  pi.  31,  flga.  1,  la. 
real,  1884.    J.  F.  Whiteayea. 

Formation:  Cretaceoua. 

Location:  South  side  of  Alliford  bay. 

da^pvaoni  Whiteayea.     (1889.) 

OeoL  and  Nat  Hiat  Snr.  Can.,  Cont  Can.  Pa 

yoL  1,    pt  2,  pp.  167,  168.    MontretJ, 

J.  F.  Whiteayea. 
Fonnation:  Cretaceona. 
Location:  Rocky  mountaina,  three  mllea  n< 

the  eaat  end  of  Deyll'a  lake,  NorthweaC 

toiy. 
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Txigonla — Continued. 

-^  devexa  n.  8.  Eiohwald.    (1871.) 

fiko8.-Pftlooiit.  Bemerk.  Halbtna.  Mang.  n.  alea- 
tlKben  loMln,  p.  183,  Taf.  14,  figs,  fi,  0.  St 
Petenlmrg,  1871.    S.  Hohwftld. 

WonaaUoa:  Orttaeeou. 

Location:  Alaaka. 

-»- divenioostata  n.  t.  WhiteaTet. 
(1876.) 

OooL  Sor.  Oaa.  M«.  Tom.,  toL  1,  pt  1,  pp.  6fr- 
TO,  pL  10^  fig.  L    M ontnal,  1878.    J.  W.  Whlt- 


lotBiatloii:  OrotaoMma. 
Location:  Qnaan  Charlotte  Idaiidk 

-  divenlooBtata  Whiteaves.    (1884. ) 

OooL  and  Nat  Hist  Bur.  Can.,  Mea.  Tom.,  toI.  1, 
pL8»p.»lL   Montreal,  1884.  J.  t.  WblteaTea. 
TDrmatton:  GMtaoeona. 
Location:  Bear  Skin  bay,  Skidegato  Inlet 

dorosohlnl  n.  ••  Eiohwald.    (1871.) 
Oeog.>PaleontBemeriL  HalUni.  Mang.  n.  alea- 

tieehen  Ineeln,  pp.  180-188,  Taf.18,  flgi.  18-14; 

Taf.  14,  figs.  1-4.     8t  Peterebuv,  18TL    X. 

Bdiwald. 
fbnnation:  Oretaceone. 
Looatton :  Xgge,  Tukoattnn  bay,  AlaAa. 

emoryl  n.  s.  Conrad.    (1867.) 

Sep.  U.  S.  and  Mez.  Bonnd.  Sor.,  toI.  1|  pt  I»  p. 

148,   pi.  8,  flge.  SoHk     Wadi.,  1867.    T.  A. 

Gonrad. 
Tonnation:  Gretaeeoos. 
Location:  Between  XI  Taao  and  Trontenu 

—  enfidenala  n.  •.  Gabb.    (1860.) 

Jov.  Aead.  Nat  Bet,  Fhlla.,  toI.  4,  fld  eer.,  1868- 
1860,  p.  898,  pL  88k  llg.  8&  VbDm,,  188fr-188Q. 
W.]f.Gabb. 

Tonnatian:  Oretaeeou. 

Location:  SaflHila,A]a. 

-eTi£BleiisU(Oabb)Whitfield.  (1886.) 

Mon.  U.  8.  GeoL  8ar.,Tol.  9,  pp.  118,114,  pL  14^ 
flgi.1-^   Waah.,  1885.    B.  P.  Whitfield. 

Tormatlon:  OretaoeooB.' 

Location:  At  the  croedng  of  tiie  Weet  Jen^y 
railroad  at  a  creek  between  Bed  hank  and 
Ql<moeBter,N.J.;  alio  in  Monmouth  oonn^, 
N.J. 

—  evanaana  n.  s.  Meek.    (1858.) 

Trans.  Albany  Inst,  toL  4,  pp.  4S,  48.    Albaiiy, 

1868-1864.    T.B.Meek. 
Tormation:  Cretaoeone. 
Location:  Nanaimo,  Tanconyer  Island. 

— evanBana(Meek)WhiteaYe0.  (1879.) 

QeoL  Snr.  Oan.  Mee.  Tom.,  toI.  1,  pt  i^  p.  16L 

Montreal,  1879.    J.  T.  WhiteaTce. 
Tarmation:  Oretaceone. 
Location:  Northwest  bay,  YanoooTer  Island. 

—  eranaana  (Meek)  White.    (1889.) 

Boll.  U.  8.  Oeol.  Snr.,  No.  O,  p.  89.    Wash.,  1888. 

0.  A.  White. 
Tormation:  Oretaceoni. 


Trlgonla — Continued. 
evanai  Meek.    (1876.) 

Boll.  U.  8.  OeoL  and  Geogr.  Snr.  Terr.,  toL  S,  Vo, 
4,  pp.  869,  860,  pU  8,  figs.  7,  7a,  lb.  Wadk, 
1876.    T.B.Meek. 

Tormation:  Oretaceone. 

Location:  Nanaimo^  Yancoarer  Island. 

eranall  (Meek)  (}abb.    (1864.) 

GeoL  Sor.  OaL  Faleont,  toL  1,  p.  188^  pL  W^ 
flg.lT7.    Phlla.,1864.    W.  M.  Gabb. 

Tormation:  Oretaceone. 

Location:  Tucan  springs,  Tehama  oovnigr;  Ohioo 
creek,  Bntte  oonnty;  Onxiy's,  sonth  of  Moont 
Diablo;  Benida,  Martlneo,  Banoho  de  San  Lull 
Gonaaga,  Facheoo^spass,  OaL;  JackeonTllle  and 
Siskiyoa  mountains,  Oregon;  Nanaimo,  Yaa> 
eonrer  Island. 

gibbonlaiia  (Leaf)  Oabb.  (1864.) 

GeoL  Snr.  OaL  Faleont,  toL  1,  p.  190^  pL  17,flSi 
178;  pi.  81,  flg.  262.   Fhlla.,  1864.   W.M.Gabb. 

Tormation:  Cretaceous. 

Location:  Near  Martinea,  OaL;  JaoksonvUli^ 
Oregon. 

Intennedia  (Fahrenkohl)   Whii- 

eaves.    (1884.) 

GeoL  and  Nat  Hist  Bur.  Oan.  MiM.  Toes.,  ^oL  1, 
pt8,p.MS.    Montreal,  1884.    J.W.lTbitbmfm, 
Tormation:  Oretaceous. 
Location:  Sonth  side  of  AlUford  bay. 

—  leana  n.  s.  Otkhb,    (1876.) 

Proo.  Acad.  Nat  Sd.  Fhlla.  Cor  1878,  p.  tll^ 

Fhlla.,  1878.    W.  M.  Gabb. 
Tormation:  Oretaceous. 
Location:  Oallfomia. 

llmbata  (d'Orb.)  Ciedner.  (1870.) 

Zeitsch.  DeutMsh.  GeoL  Gee.  Bud  S8,  ppw  88I|ML 

Berlin,  1870.    H.  Oredner. 
Tormation:  Oretaceous. 
Location:  Woodbury,  N.  J. 

— -  mandenala  n.  s.  Whiteaves.    (1884.) 

GeoL  and  Nat  Hist  Bur.  Oan.  Mes.  Toss.,  toL  1, 
pt  8,  pp.  230,  831,  pL  81,  flg.  8.  Montnal, 
1884.    J.  T.  Whiteayea. 

Tormation:  Oretaoeons. 

Location:  North  side  of  Maud  Island;  Boutti 
island,  north  side  of  Oumshewa  Inlet 

•^—  montanaenala    (Meek)   White. 
(1880.) 
Twelfth  Ann.  Bep.  U.  B.  GeoL  and  Geogr.  Bn, 
Terr.,  pt  1,  pp.  147, 148,  pL  88,  fig.  8a.    Wadk, 
1880.    0.  A.  White. 
Tormation:  Jniassla 

Location:  Near  the  lower  canyon  of  tha  Tallov^ 
stone,  Mont. 


888.    FhJht, 


-  mooreana  QMb.    (1869.) 

GeoL  Bur.  OaL  Faleont.,  toL  I,  p. 

1869.    W.  M.Gabb. 
Tormation:  Ovstaoeous. 
Location:  Sierra  de  las  Onnflhii^  near  AxlTaoht| 

Sonora,  Mexico. 
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Tzlsoiiia — Contmued. 

moctoni  Ik  a.  Whitfield.    (1885.) 

Mon.  U.  8.  Geol.  Bar.,  toI.  9,  pp.  112,  U3,pL  14^ 
figs.  6, 6.    Wash.,  1885.    B.  P.  Whitfield. 

Vonnatioa:  Gretaceona. 

Location:  TMehold,  Burlington,  Monmoatli, 
Holmdel,  N.  J. 

^—  nana  n.  8.  Eiohwald.    (1871.) 

GaoK.-Paleont.  Bemerk.  Halbtna.  Mang.  n,aleD- 
tiseh«nIna6ln,p.l80,Tall4,flg.8.  fit.  Fetai»- 
burg,  1871.    E.  Eichwald. 

Formation:  Gretaceooa. 

Location:  Toknaitnn  bay,  AlaalUb. 

^—  pandicosta  n.  8.  Meek.    (1864.) 

GeoL  Snr.  GaL  Faleont.,  toI.  1,  pp.  48,  49,  pL  8, 

flg.  7.    Phila.,  1864.    F.  B.  Meek. 
Formation:  Jnraaiic. 
Location:  Geneaee  Talley,  Plnmae  county,  Gal. 

^—  pUcato-oostata  n.  8.  N.  &  G.  ( 1840. ) 
Boll.  B07.  Acad.  ScL,  Bmxellea,  Tome  7,  pt  2, 

pp.  212,  213,  flg.  L    BmxeUea,  1840.    Nyrt  it 

Galeotti. 
Fbrmation:  JuTaasic. 
Location:  Tehnacan.  Mexico. 

'^—  quadrangulaiis  n .  8.  H.  &  W.  ( 1877. ) 

Bap.  Geol.  ExpL  Fortieth  Parallel,  toL  4,  pt  2, 
pp.  293,294,  pL  7,  flg.  22.  Wash.,  1877.  HaU 
k  Whitfield. 

Formation:  Jurassic 

Location:  Near  Como,  Laramie  plains,  W70. 

—  texana  n.  8.  Conrad.    (1857.) 

Bep.  U.  8.  and  Mez.  Bound.  Sur.,  toI.  1,  pt  S,  p. 
148,  pi.  8,  figs.  So-c  Wash.,  1867.  T.  A.  Con- 
rad. 

Formation:  Gretaceous. 

Location:  Leon  spxlnga. 

—  thoracica  n.  8.  Morton.    (1834.) 

Synop.  ;Org.  Rem.  Cret  6r.  U.  8.,  p.  66,  pi.  16, 

flg.  13.    Phila.,  1834.    8.  O.  Morton. 
Formation:  Cretaceons. 
Location:  New  Jeney  and  Alabama. 

-— ^  thoracica  (Mort.)  fioemer.    (1852.) 

Kreide.  Ton  Texas,  p.  62.  Bonn,  1862.   F.  Boemer. 
Formation:  Cretaceous. 

Location:  BaTine  three  miles  from  New  Braunfels 
on  road  to  Seguin,  Tex. 

thoracica  (Mort.)  Gabb.    (1860.) 

Jour.  Acad.  Nat  Sol.,  Phila.,  toI.  4,  2d  ser.,  1868- 
1860,  pp.  301,  3a%  pi.  47,  iig.lO.  Phila.,  1868- 
1860.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Tennessee. 

-^—  thoracica  (Mort.)  Conrad.    (1860.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  toU  4,  2d  ser.,  1868- 
1860,  p.  282,  pi.  47,  flg.  10.  Phila.,  1868-1860. 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Enfaula,  Ala. 

thoracica  (Mort.)  Gabb.    (1876.) 

Proc  Acad.  Nat.  8cL,  Phila.,  for  1876,  p.  812. 

Phila.,  1876.    W.  M.Qabb. 
Formation:  Cretaceous. 
Location:  Pataula  creek,  Gm, 


Txlgonia— Continued. 

tryoniana  n.  8.  Gabb.    (1864.) 

GeoL  8ur.  GaL  Paleont,  roL  1,  pp.  188, 1 
pi.  26,  flg.  176.    Phila.,  1864.    W.  M.  Qa 
Formation:  Cretaceous. 
Location:  Tuscan  springs,  Tehama  county, 

tryoniana  (Gabb)  Whitea 

(1879.) 
Geol.  Snr.  Can.  Mea.  FoM.,  toL  1,  pt  S,  ] 
pi.  18,  flg.  7.    Montreal,  1879.   J.  F.  Whit 
Formation:  Cretaceons. 
Location:  Northwest  bay,  Yanoonyer  ialan<i 

f  [Bmg.]  Morton.    (1830.) 

Am.  Jour.  8eL,  lat  ser.,  roL  17,  p^  28ft. 

Hayen,  1880.    a  G.  Morton. 
Formation:  Gretaceous. 
Location: 

8p.  A.  Whiteavee.    (1874.) 

Geol.  Sur.  Can.,  Bep.  Prog,  for  1873, 18VI^  ] 

Montreal,  1874.    J.  F.  Whiteayes. 
Formation:  Gretaceous. 
Location:  Northwest  bay,  Vanoouyer  ialaiid 

8p.  B.  Whitea ves.    ( 1874. ) 

Oeol.  Sur.  Oan.,  Bep.  Prog,  for  1878,1874k  1 

Montreal,  1874.    J.  F.  Whiteayes. 
Formation:  Cretaceous. 
Location:  Northwest  bay,  Vancouyer  island 

8p.  nndet.  White.    (1875. ) 

Bep.  Geogr.  and  GeoL  EzpU  and  Bur.  w 
Gne-hundreth  Meridian,  yol,  4,  pi.  1,  i 
Wash.,  1876.    G.  A.  White. 

8p.  nndet.  Whiteave8.     (1876.) 

GeoL  Sur.  Can.,  Mas.  Foh.,  yoL  1,  pt  1,  f 

79^  pL  10,  flgs.  a,  2a.    Montreal,  1876b 

Whiteayes. 
Formation:  Cketaceooa. 
Location:  Queen  Charlotte  itlanda. 

-»—  8p.  nndet.  Urqnisa.    (1882.) 
An.  Min.  Fomento  Bep.  Mex.,  Tomo  T,  | 

flg.  16.    Mexico,  1882.    M.  Urqulxa. 
Formation:  Cretaceous. 
Location:  Astala,  Coalcoman  dlatriet,  ati 

Michoacan,  Mexico. 

—  8p.  nndet.  HiU.    (1889.) 

GeoL  Sur.  Tex.,  BulL  Na  4^  p.  IL    Awtia, 

B.  T.  HUL 
Formation:  Cretaceous. 
Location:  North  of  Webberyllle,  Tax. 

Trigonoarca  Conrad.    (1867.) 

Am.  Jour.  Conch.,  yoL  8,  p.  9.  Phila., 
T.  A.  Conrad. 

maoonenaia  Conrad.    (1867.) 

Am.  Jour.  Conch.,  yoL  8,  p.  9.     Stiila. 

T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  Haddonfleld,  New  J«mj. 

perovalia  Conrad.    (1872.) 

Proc.  Acad.  Nat  Sd.,  Phila.,  for  1872,  p.  66^ 

flg.  4.    Phila.,  1872.    T.  A.  Gonsad. 
Formation:  Gretaoaoua. 
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Ugonoazoa— Continaed. 

aaHordil  (Gabb)  Conrad.    (1872.) 

Ifeoe.  AOBd.  Nftt  fld.,  PhilA.,  for  187S,  p.  66,  pi.  ^ 
tg,K    PhilA.,  1872.    T.  A.Ooiind. 


—  txiquetra  n.  •.  Conrad.    (1875.) 

Bap.  G«oL  8iir.  N.  a,  toI.  1.     Baleigh,  1876. 

W.  a  Knr.    App.  A,  p.  2,  pL  1,  fig.  7.    I.  A. 

Oonxmd. 
VocmAtion:  GntaMoiu. 
LontioD:  Snow  Hill,  Greene  oonnty,  K.  0. 

tnmlda  n.  8.  Whiteaves.    (1884.) 

€«oL  and  Nat.  Hist  Bar.  Oan.,  Mei.  Foil.,  yol.  1, 
pL  8^  pp.  236,  236,  pL  31,  fig.  6.  Montreftl, 
1884.    J.  F.  Whiteayee. 

Sonwtion:  OretaceoQB. 

Location:  Baat  end  of  Maud  bland. 

tnxnldaWhiteayes.    (1889.) 
Oeol.  and  Nat.  Hlit.  Bar.  Can.,  Ckmt.  Can.  Faleonl, 

ToL  1,  pt  2»  p.  187.    Montreal,  1889.    J.  F. 

Wbiteayca. 
Formation:  Oretaceooe. 
Location :  Bocky  moontaim^  three  mllee  north 

cf  the  eaet  end  of  Deril's  lake,  Northwest  Tor- 

litoiy. 

(Brevlaroa)  oongesta  n.  a.  Conrad. 
<1876.) 

Sep.  Gaol.  Sor.  N.  O,  toL  L    Balelgh,  1876. 

W.  0.  Kerr.    App.  A,p.8,pl.l,flg.2.    T.  A. 

Conrad. 
Formation:  Gretaceone. 
Location:  Snow  Hill,  Greene  eoon^,  N.  CL 

(Brevlarca)  oarollimnata  n.  8.  Con- 

zad.    (1875.) 
Bap.  Geol.  Snr.  N.  0.,  toL  1.     Baloigh,  1876. 

W.  C.  Kerr.    App.  A,p.8,pLl,flg.  4.     T.  A. 

Oonrad. 
Fonnation:  Oretaoeona. 
Location:  Snow  Hill,  Greene  ooanlgr,  N.  C 

(Brevlaroa)  ezlgaa  (M.  AH.)  Meek. 
(1876.) 

Bep.  U.  B.  Geol.  Sor.  Terr.,  toL  0,  pp.  93,  94^ 
pL  16,  flga.  2a-/.    Waah.,  1876.    F.  B.  Meek. 

Formation:  Grataceona. 

Location:  Month  of  MUk  rlyer,  on  the  Miaaoorl, 
and  near  the  forka  of  Oheyenne  riyer. 

(Breyiaroa)  perovalia  n.  8.  Conrad. 
(1875.) 

Bop.  QwA.  Bar.  N.  a,  yoL  L     Balelgh,  1876. 

W.  0.  Kerr.    App.  A,  p.  8*  pL  1,  fig.  81    T.  A. 

Conrad. 
Fonnation:  Cretaoeooa. 
Location:  Snow  HHI,  Greene  connty,  N.  OL 

(Brevlaroa  7 )  aallnaenala  n.  8.  Meek. 

(1876.) 
BipL  U.  8.  GeoL  Bar.  Teir.,  yoL  9,  ppw  92,  98^ 

pL2,flga.l»«.    Waah.,  1878.    F.  B.  Meek. 
Fonnation:  Gretaeeooa. 

Twolyo  milai  loalihvai*  of  Balina 


BiTix.  102—19 


Tklgonoaroa—Continaed. 

(Brevlaroa  ?)  alouxenala (H.  AM.) 

Meek.    (1876.) 
Bep.  U.  8.  GeoL  Snr.  Terr.,  yol.  9,  p.  92,  pi.  1,  fig. 

6.    Waah.,  1876.    F.  B.  Meek. 
Fonnation:  Gretaceotu. 

Location:  Month  of  Big  Sioux  riyor,  on  the  Mli- 
aonri. 

(Brevlaroa)  umbonatan.  s.  Conrad. 

(1875.) 
Bep.  GmL  Bar.  N.  a,  yoL  1.    Balelgh,  1876. 
W.  C.  Ken*.    App.  A,  p.  8,  pL  1,  fig.  8.    T.  A. 
Conrad. 
Formation:  Gretaeeooa. 
Location:  Snow  Hill,  Greene  ooonty,  N.  01 

Trlgonodua  (?)  prodnotaa  n.  8.  Whlt- 
eaves.    (1889.) 
Geol.  and  Nat.  Hiat.  Bar.  Can.,  Oont.  Can.  Paleont., 
yol.  1,  pt  2,  pp.  136, 136,  pi.  17,  figs.  7,  7a,  ft. 
Montreal,  1889.    J.  F.  Whlteayea. 
Formation:  Triaaaic 

Location:  Liaxd  rlyer,  abont  thirty  mUea  belov 
Deyil*a  portage^  Canada. 

Tritonldea  (snbgen.  Swainson)   Meek. 
(1876.) 

Bep.  U.  8.  Geol.  Sor.  Terr.,  yoL  9,  p.  878.  WadL, 
1876.    F.  B.  Meek. 

Trltonlnm  (Link)  Oabb.    (1864.) 

Geol.  Bar.  (M.  Faleont,  yoL  1,  p.  94.     Fhila., 
1861    W.  M.Gabb. 

oallfomloum  n.  s.  Gabb.    (1869.) 

Geol.  Bar.  Oal.  Faleont,  yol.  2,  p.  164,  pi.  26,  fig. 

88.    Phila.,1869.    W.M.Gabb. 
Formation:  Gretaeeooa. 
Location:  T^on,  Gal. 

dlesioenala  n.  8.  Gabb.    (1864.) 

Ckol.  Bar.  Gal.  Faleont.,  yoL  1,  p.  96,  pL  18,  fig. 

44.    Phila.,  1864.    W.M.Qahb. 
Fonnation:  Gretaeeooa. 
Location;  Ban  Diego,  Gal. 

homU  n.  s.  Gabb.    (1864.) 

GeoL  Sor.  Oal.  Paleont.,  yoL  1,  p.  91^  id.  28^  8ig. 

208.    Fhlla.,1864.    W.M.Gabh. 
Formation:  Gretaeeooa. 
Location:  Allxoa  creek,  near  Fort  T^Jon;  Ooeh* 

ran'a,  noar  Moant  Diablo,  ChJ. 

—  panolvarloatom  n.  8.  GMb.    (1864.) 

Geol.  Sor.  Gal.  Paleont,  yoL  2,  p.  96,  pL  28,  flgL 

809,209a.    Phila.,  1864.    W.M.Gabh. 
Fonnation:  Gretaeeooa. 
Location:  Aliioa  creek,  near  Fort  T^on,  GaL 

whltneyl  n.  8.  Gkbbb.    (1864.) 

GeoL  Bar.  GaL  Paleont,  yoL  1,  p.  96,  pL  28^  flgL 

210,210a.    PhlU.,  1864.    W.M.Gabb. 
Fonnation:  Gretaeeooa. 
Location:  Aliaoa  erode,  near  Fort  T^Jon,  CU. 

— -  (Lagena  7)  edentatnm  n.  8.  Gkbb. 
(1876.) 

Proc  Acad.  Nat  Bd.,  Phila.,  for  1876^  p.  88L 

Phlla.,1876.    W.M.Gahh. 
Formation:  Gretaeeooa. 
Location:  Pataola  oroal^  Q^ 
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Trltonium — Continaed. 
— -  (Lagena?)  Interraptom  (Con.) 
Gabb.    (1876.) 

Proc.  Acad.  Hal  BcL,  Fhlla.,  for  1876,  ppi  281, 

282.    Phila.,1876.    W.  M.  €M>b. 
Fonnation:  GretaceoiiB. 
location:  Patoula  creek,  0*. 

-^  ( Trachytxlton )   fasUbrmia   n .  • . 

Oabb.    (1869.) 
GeoL  Sur.  Gal.  Paleont.,  toI.  2,  p.  1S6    Fhila., 
1889.    W.  M.Qabl». 

(Traohytrlton)   tejonenila  n.  a. 

Gabb.    1869. 

Qeol.  Snr.  Oal.  Paleont,  toL  2,  |^.  164, 1S6,  pL 

26,flg.ai    Phila.,  1869.    W.  M.  Gabb. 
Foniiation:  Gretaceona. 
Loeatlon:  Anoyo  de  los  AUiob,  Tejon,  Oal. 

!Mtonofti8n8  (snbgen.    Beok)    Gabb. 
(1869.) 

GaoL  Bar.  OaL  Paleont,  toL  2,  p.  146.  Fhila., 
1869.    W.  H.  Gabb. 

TsoohaotsBon  cylindraoena  (Stoliozka) 
Whiteavee.    (1884.) 
Qeol.  and  Nat  Hlit.  Snr.  Oan.,  Mm.  Foh.,  toI.  1, 
pt.  8,   p.  218,  pi.  28,  flg.  6.     Montreal,  1884 
J.F.Whiteaves. 
Formation:  Cretaceoni. 

Location :  Sut  end  of  Mand  Idaiul,  oppodte  Ijead- 
ing  island. 

TrochoBmilia  (M.  Edw.)  Gabb.    (1860.) 

Jour.  Acad.  Nat.  Set.,  Phila.,  toL  4,  2d  ser.,  186&. 
1860,  p.  399.    Phila.,  185»-1860.    W.  M.  Gabb. 

-^-  oonoides  (G.  &,  H. )  Gabb.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  yol.  4, 2d  ler.,  1868- 
1860,  p.  399,  pi.  69,  flga  12-14.  Phila.,  1868- 
1860.    W.M.Gabb. 

Formation:  Cretaceous. 

Location:  New  Jersey. 

«—  ?  granulifera  n.  a.  Gabb.    (1864.) 

Geol.  Sur.  Gal.  Paleont,  toI.  1,  p.  208,  pL  26,  figs. 

196, 196a.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Near  Chico  creek.  Gal. 

?  inauxla  (Mort.)  Bdlaohe.    (1870.) 

Zeitach.  Deutach.  Geol.  Ges.,  Band  22,  p.  216. 

Berlin,  1870.    Wilh.  Btflsche. 
Formation:  Cretaceous. 
Location:  Brownvllle  and  Sqnankom,  N.  J, ;  Al*- 

bama. 

Striata  n.  a.  Gabb.    (1864.) 

GaoL  Bar.  GaL  Paleont,  toL  1,  pp.  207,  208,  pL 
26,  flg.  196.    Phila.,  1869.    W.  M.  Gabb. 

Formation:  GretaoeouB. 

Location:  Near  tha  coal  mines  at  Mount  IMablOk 
Gal. 

Troohus  [Linn]  Moiton.    (1834.) 

Synop.  Org.  Bern.  Gret  Or.  U.  B.,  p.  4a  PhUa., 
1884.    B.O.  Morton. 


Troohno — Continaed. 

— —  aleuticna  n.  a.  Eiohwald.    (1871.) 

Geog.-Paleont.  Bemerk.  Halbiaa.  Mang.  n.  alaii. 

tischen  Inseln,  p.  ^6,  Taf.  IS,  flgs.  2,  S.    8L 

Petersburg,  1871.    B.Iiehwaid. 
Fonni^on:  Cretaceous. 
Location:  Alaskan  peninsula. 

leproana  n.  a.  Morton.    (1834.) 

Synop.  Org.  Bern.  Gret  Gr.  U.  B.,  p.  40^  pL  IB^  fig. 

6.    Phila.,  1834.    8.  G.  Morloii. 
Formation:  Grotaoeous. 
Location :  Prairie  bluff,  Alabania. 

mortonii  n.  a.  Gabb.    (1881.) 

Proc  Acad.   Nat  Scl.,  Phila.,  for  1881,  p.  SO. 

Phila.,  1862.    W.  M.Oabb. 
Formation:  Cretaceous. 
Location:  Alabama. 

orientalia  n.  a.  Eiobwald.    (1871.) 

Geogr.-Paleoat  Bemark.  Blalbins.  Mang.  u.  alM> 

tischen  Inseln,  pp.  166, 166,  Ta£.  12,  flg.  1.    St 

Petersburg,  1871.    K.  Eichwald. 
Formation:  Cretaceous. 
Location:  Alaska. 

~-—  tezanna  n.  a.  Boemer.    (1888.) 

Paleont.  Abhandl.  Yierter  Band,  Heft  4,  p.  11^ 
Taf.i  [zxxij,  fig.  13.  Berlin,  1888.  F.  BoemsE. 

Formation:  Cretaceous. 

Location:  Two  miles  aboTe  the  mouth  of  Barton*! 
creek,  near  Austin,  Tex. 

CAnadema)  gemifema  n.  a.  Wbite. 

(1889.) 
Bull.  U.  S.  OeoL  Bur.,  No.  61,  pp.  17, 18,  pL  4,  figs. 

8,  9.    Wash.,  1889.    G.  A.  White. 
Formation:  Cretaceous. 
Location:  Near  Pence's  ranch,  Butte  oonnty,Oy. 

(Ozystele)  enroatomua  n.  a.  White. 

(1885.) 
Bull.  U.  B.  Geol.  Bur.,  No.  22,  p.  12,  pL  6,  figs.  9^ 

11.    Wash.,  1886.    a  A.  White. 
Formation:  Cretaceous. 

Location:  Shore  of  Todos  Bantoa  bsj,  Lower  Oali— 
fornia. 

(Lam.)  Morton.    (1829.) 

Jour.  Acad.  Nat  ScL,  Phila.,  toL  6,  lat  aer.,  ihn-^ 

1831,  p.  122.     Phila.,  1827-1831.     B.  G.  Morton. 
Formation:  Cretaceous. 
Location:  Big  Timber  orsek,  Gloucester  oounty» 

N.J. 

Bp.  nndet.  Morton.    (1830.) 

Am.  Jour.  Bei. ,  let  ser.,  toU  17,  p.  282,  Nov  TTilw^ 

1830.    B.  G.  Morton. 
Formation:  Cretaceous. 
Location:  [New  Jersey?] 

Trophon  (Montfort)  White.    (1889.) 

Bull.  U.  8.  GeoL  Bur.,  No.  61,  p.  21.  Wash.,  188BI 
a  A.  White. 

oondoni  n.  a.  White.    (1889. ) 

BalL  U.  B.  Geol.  Bur., No.  61, pp.  21,22,  pL  a^flfL 

4,  6.    Wash.,  1889.    0.  A.  White. 
Formation:  Cretaceous. 
Location  v.  Little  Cow  onsek  Talley,  about  IB 

east  of  Bedding,  Bhasta  county,  GsL 
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Sropidina  (sobgan.  H.  &  A.  Adams)  H. 

A  H.    (1865.) 
Falmnt.  Upper  HtfaMmri,  Bmithfon.  Ooot.  Knowl., 
Tot  14,  No.  172,  p.  11&    WMh.,  1866.    llMk* 
Hajden. 

Sropidocardimn  (siibgeo.Boem.)Meek. 

(1876.) 
Bep.  U.  8.  G«oI.  Sor.  Terr.,  yol.  9,  p.  166.  WMh., 
1876.    F.  aMeek. 

^rnmcatnlina  (d'Orb)  Renss.    (1861.) 

]Cath.-Naturw.  CI.  Kaiserl.  Akad.  Win.  Sitcungib. 
1861.  Band  XUY,  p.  338.    Wlen,  1862.    A.  S. 


dekayl  n.  a.  Bensa.    (1861). 

Math.-Natarw.  Q.  Kaiaerl.  Akad.  WiM.  Sltetingib. 

1861,  Band  zlxy,  p.  338,  Tat  TU,  fig.  6.    Weiu 

1862.  A.  B.  Uenaa. 
flormation:  Oetacaooi. 
Location:  New  Jezsey. 

9aba  ?  (Lea)  Conrad.    (1860.) 

Jonr.  Acad.  Nat  Sci.,  Phlla.,  toL  4,  2d  ser.,  18S8- 
1860,  p.  289.    Phila.,  1868-1860.    T.  A.  Conrad. 

bella  n.  8.  Conrad.    (1860.) 

Jonr.  Acad.  Nat  Sci.,  Fhila.,  toI.  4,  2d  aer.,  1868- 
1860,  pp.  289,  290,  pL  46,  iig.  38.  Phila.,  1868- 
1860.    T.A.Conrad. 

Formation:  Cretaoeooa. 

Location:  Sufanla,  Ala. 

^nbulipora  megaera  n.  s.  Lonadale. 
(-1844). 

Qnart  Jonr.  GeoL  8oc,  London,  rol.  1,  pp.  69, 70, 
figs,  a,  b,  p.  69.  London,  1846.  William  Lona- 
dAle. 

Formation:  Oretaceona. 

Location:  Timber  creek,  N.  J. 

^TnbulOBtium  dickhauti  White.    (1881.) 

Proc.  U.  8.  Nat  Mus.,  rol.  4,  p.  138,  pL  1,  Uga.  12, 
13.  Waah.,1881.  Smithaon.  MIk.  ColL,  toL  28. 
Waeh.,1882.    C.  A.  White. 

Tnlotoma  (Haldeman)  White.    (1876.) 

Bep.  GeoL  Uinta  Mts.,  p.  184.  Waih.,  1876.  a 
A.  White. 

thompaoni  n.  s.  White.    (1876.) 

Bep.  Geol.  Uinta  Mta.,  p.  184.    Waah.,  1876.    a 

A.  White. 
Formation:  Tertiary  [Cretaceona]. 
Location:  [Sonthem  Wyoming,  weet  of  tiie  Bocky 

monntaina,  and  alao  eaat  of  the  aame  in  Colorado.] 

tliompsoiii  White.    (1879. ) 

Kierenth  Ann.  Bep.  U.  8,  GeoL  and  Geogr.  Sor. 

TeiT.,  p.  178.    Waah.,  1879.    0.  A.  Whita. 
Fonnaticm:  Oretaceona. 
Location:  Crow  creek  Talley,  Colo. 

thompaoni  White.    (1879.) 

taerenth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Teir., 

p.  221.    Waah.,  1879.    a  A.  White. 
Formation:  Cretaceona. 
Location :  Black  Bsttea  itatton,  Wyo. 


Tulotoma — Continiied. 

thompaoni  White.    (1880. ) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Oeogr.  Bar* 
Terr.,  Part  1,  pp.  100,  101,  pL  28,  flga.  2*^ 
Waah.,  1880.    a  A.  White. 

Formation:  Cretaceona. 

Location:  Black  Buttea  atation,  Wyo.;  alao  la 
the  vaUey  of  Crow  onek,  eaat  of  the  Bo<^ 
monntaina  tn  Colorado. 

thompaoni  White.    (1883.) 

Third  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Bur.,  p. 

467,  pL  24,  flga.  17-28.    Waah.,  1888.    a  A. 

White. 
Formation:  Cretaceona. 
Location:  Northern  Colorado,  eaat  of  tiie  Bocky 

monntaina;  Southern  Wyoming,  weat  of  the 

Bocky  monntaina. 

Turbinella  (Lam.)  Gabb.    (1860.) 

Proc  Acad.  Nat  Sd.,  PhiUL,  for  1860,  ^  94. 
Phila.,  186L    W.lLGabb. 

oraaaiteata  n.  8.  (skibb.    (1869.) 

GeoL  8nr.  Gal.  PlUeont,  toL  2,  pp.  167, 168,  pL  9fl^ 

fig.  37.    Phila.,  1869.    W.lLGabb. 
Formation:  Oretaceona. 
Location:  Kartlnez,  Gal. 

parva  n.  8.  Gabb.    (1860.) 

Proc  Acad.  Nat  ScL,  Phila.,  far  1860,  p.  94.  pL2; 

flg.  10.    Phila.,  1861.    W.  M.Gabb. 
Formation:  Cretaceona. 
Location:  Monmouth  oonnty,  N.  J. 

aubconica  n.  8.  Gabb.    (1860.) 

Proc.  Acad.  Nat  ScL,  Phila.,  for  1860,  p.  9i,  pL^ 

flg.  6.    Phila.,  1861.    W.  M.  Gabb. 
Formation:  Cretaceona. 
Location:  Monmouth  county,  N.  J. 

Tm-blnolia  (Lam.)  Morton.    (1834.) 

Synop.  Org.  Bern.  Cret  Gr.  U.  8.,  p.  81.    Phila. 
1834.    S.  G.  Morton. 

inaurla  n.  s.  Morton.  (1834.) 

Synop.  Org.  Bern.  Cret  Gr.  U.  8.,  p.  81.    Phila., 

1834.    S.  G.Morton. 
Formation:  Cretaceona. 
Location:  Alabama  and  New  Jeraey, 

—  texana  n.  8.  Conrad.    (1857.) 

Bep.  U.  S.  and  Mez.  Bonnd.  Snr.,  toL  1,  pt  ^ 
p.  144,  pL  8,  flga.  3a,  b,  Waah.,  1867.  T.  A. 
Conrad. 

Fonnation:  Cretaceona. 

Location:  Between  El  Paao  and  Frontera  [Tex.]. 

?  tezana  (Con.)  Gabb.    (1869.) 

GeoL  Snr.  CaL  Paleont,  toL  %  p.  276    Phik., 

1869.    W.M.Gabb. 
Formation:  Cretaceona. 

Location:  Sierra  de  laa  Oonohaa^  near  AtlTedkl| 
Sonora,  Mezloo. 

(Lam. )  Say.    (1820. ) 

Am.  Jonr.  Sd. ,  lat  ear. ,  toL  2,  p.  4A.    New  HaToo, 

1820.    Thomaa  Say. 
Formation:  [Cretaceona.] 
Location:  New  Jeraey. 
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Tnrblnopois  n.  g.  Conrad.    (1860.) 

Jonr.  Acad.  Nat.  Scl.  Phila.,  Toi.  4,  2d  wr.,  1868- 
1860,  p.  289.    Phila..  1868-1860.    T.  A.  Oonrad. 

-^  depreoaa  n.  8.  Gabb.    (1861.) 

Proc.  Acad.  Nat  ScL,  Phila.,  for  1861,  p.  SSL 

Phila.,  1862.    W.  M.  Gabb. 
Fonoation:  OrBtaceoiUL 
Location:   Crotiwicka,  N.  J.,  and  at  the  Delawara 

and  Oheaapeake  canaL 

depresM  (Gabb)  Conrad.  (1869.) 

Am.  Jonr.  Conch.,  toI.  6,  Phila.,  1869,1870.  p.  46. 

Phila.,  1870.    T.  A.  Oonnd. 
Tonnation:  Oretaceona. 
Location:  Cronwicks,  N.  J. 

«- —  hllgardi  n.  8.  Conrad.    (1860.) 

Jonr.  Acad.  Nat.  Sd.  Phila.,  toI.  4,  ad  wr.,  1868- 

1860,  p.  280,  pi,  46,  fig.  SO.    Phila.,  1868-1800. 

T.  A.  Oonrad. 
Tonnation:  Gretaceoai. 
Location:  Tippah  coontj,  Mia. 

hilgardi  (Con.)  Gabb.    (1876.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1876,  p.  800. 

Phila.,  1876.    W.  ILOabb. 
formation:  Cretaceons. 
^  Location:  N«w  Jersey,  Delaware,  Alabama,  and 

Miaatoippi. 

Tnrl>o  [Linn]  Gabb.    (1869.) 

Am.  Jonr.  Conch.,  toL  6,  Phila.,  1869, 1870,  p.  0. 
Phila.,  1870.    W.  M.  Qabb. 

—  ?  elevatUB  n.  s.  Gabb.    (1869.) 

Am.  Jonr.  Conch.,  yol.  6,  Phila.,  1869, 1870,  pp.9, 
10,  pi.  3,  flg.  6.    Phila.,  1870.    W.  M.  Gabb. 

Formation:  Jnramic. 

Location:  Volcano  about  thirty  miles  aontheait  of 
Walker*s  lake.  Not. 

-— >  mndgeahuB  n.  a.  Meek.    (1871.) 

Foorth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Bar. 

Terr.,  p.  313.    Wash.,  187L    F.  B.  Heek. 
Fonnation:  Cretaceous. 
Location:  Twel re  miles  southwest  of  8alina,Kana. 

-»—  nebraBcenslB  n.  8.  M.  A,  H.    (1856.) 

Proc  Acad.  Nat.  8d.,  Phila.,  for  1866,  p.  64. 

Phila.,  1867.    MeekftHajden. 
Formation:  Cretaceous. 
Location:  Yellowstone  riTer,  one  hundred  and 

fifty  miles  from  mouth,  Nebr. 

— *?  regiua  n.  8.  Gabb.    (1869.) 

Am.  Jour.  Conch.,  toI.  6,  Phila.,  1869, 1870^  p.  0, 
pi.  6,  fig.  4.    Phila.,  1870.    W.  M.  Gabb. 

Formation:  Jurassic. 

Location:  .Yolcano,  about  thirty  mita  tontheast 
of  Walker*s  lake,  Ney. 

— —  tenoilineatos  n.  8.  M.  A  H.  (1856.) 

Proc  Acad.  Nat.  Sci.,  Phila.,  for  1866,  pp.  64,  66b 

Phila.,  1857.    Heek  A  Hayden. 
Formation:  Oretaoeous. 
Location:  Moreau  trading  post.  Nebr. 

(Lam.)  Morton.    (1829.) 

Jour.  Acad.  Nat.  Set,  Phila.,  toL  8^  lit  aer.,  18S7- 
1881,  p.  122.    Phila.,  1827-1881.    B.  G.  Morton. 

Fbrmation:  Orstaoeous. 

Location:  Big  Timber  cnek,  Glonoestar  oounty, 
N.J. 


Turbonilla  [Risso]  Conrad.    (1860. ) 

Jour.  Acad.  Nat  Sci.,  Phila.,  toL  4,  2d  aer.,  1858- 
1860,  p.  287.    Phila.,  1858.    T.  A.  Conrad. 

(Chemnitzia  ?)  ooalvillenBia  n.  s. 

Meek.    (1873.) 

Sixth  Ann.  Bep.  GeoL  and  Geogr.  Bur.  Terr.,  |ip. 

606,606.    Wash.,  1873.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location :  CoalTflle,  Utah. 

(Chemnitaia  ?)  oc>al'vlllenBia(Meek) 

White.    (1879.) 
Eleventh  Ann.  Bep.  U.  S.  GeoL  and  Geogr.  Sor. 

Terr.,  p.  238.    Wash.,  1870.    a  A.  White 
Formation:  Cretaceous. 
Location:  Coalrille,  Utah. 

(Chemnitsia  ?)  coalvillensiB(Meek) 

White.    (1879.) 
KleTenth  Ann.  Bep.  U.  S.  GeoL  and  Geogr.  Sue; 

Terr.,  p.  260.    Wash.,  1870.    a  A.  White. 
Formation:  Cretaceous. 
Location:  Hilliard  station,  Wyo. 

—  (Chemnitsia)  ooalvUlenaia  (Meek) 

White.    (1879.) 
EleTonth  Ann.  Bep.  U.  Sb  Geol.  and  Geogr.  Sor. 

Terr.,  pp.  305, 306,  pL  9,  figs.  6a,  6.  Waah.,  1879. 

C.  A.  White. 
Formation:  Cretaceous. 
Location:  Coalrille,  Utah. 

— —  (Chemnltaia)  oorona  n.  s.  Conrad. 
(1860.) 

Jour.  Acad.  Nat.  Set,  Phila.,  toL  4,  Sd  ser.,1868- 
1860,  p.  287,  pL  46,  fig.  60.  Phila.,  186»-1860. 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Tippah  oounty,  Miss. 

-»—  (Chenmitzia)  melanopala  n.  a.  Con- 
rad.   (1860.) 

Jour.  Acad.  Nat.  ScL ,  Phila.,  voL  4,  Sd  ser.,  1858- 
1860,  pp.  287,  288,  pL  48,  flg.  SA.  Phila.,  1868- 
1860.    T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Tippah  conntj.  Miss. 

— -  (Chenmitzia)  melanopaia  (Con.  f ) 

White.    (1876.) 

Bep.  Geogr.  and  GeoL  Expl.  and  Sur.  west  of 
one>hundredth  meridian,  toL  4,  pt.  1,  pp.  197, 
198,  pL  18,  flg.  lOo.   Wash.,  1876.    0.  A.  White. 

Formation:  Cretaceous. 

Location:  Near  the  west  croMing  of  Yirgin  rirer, 
Utah. 

—  (Chenmitzia)  apiUmanl  n.  a.  Con- 
rad.   (1860.) 

Jonr.  Aoad.  Nat  Soi.,  Phila.,  toL  4,  Sd  aer.,  18S8- 
1860,  p.  287,  pL  46,  flg.  48.  PhilSL,  1868-1860. 
T.  A.  Conrad. 

Formation:  Cietaoeona. 

Location:  Tippah  county,  Miss. 

Tnmua  n.  g.  Gabh.    (1864.) 

GeoL  Sur.  CaL  Paleont.,  toL  1,  ppu  Hi,  14iL 
Phila.,  1864.    W.  M.GabU 
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Tunas— Continned. 

- —  (Gabb)  Meek.    ( 1876. ) 

Bep.  U.  8.  OeoL  Bar.  Terr.,  yoL  9,  p.  264.    Wath., 
1878.    F.  B.  Meek. 

- —  plennB  n.  6.  Gabb.    (1864.) 

GeoL  Snr.  OaL  Paleont.,  toI.1,  p.  146,  pi.  22,  fig. 

116.    Fhila.,  1864.    W.  M.  Gabb. 
Formation:  Gretaceone. 
Location:  North  fork  of  Cottonwood  creek.  Gal. 

sphenoideuB  n.  8.  White.    ( 1876. ) 

Bep.  Geol.  Uinta  Mta.,  pp.  117, 118.    Wadi.,  1876. 

G.  A.  White. 
Formation:  Gretaceooa. 
Location:  Upper  Kanab»  Utah. 

(Qoiiiocliasma)   atiinpaoiii  (M.  6l 

£.)  Meek.    (1876.) 

Bep.  U.  S.  GeoL  Bar.  Terr.,  toL  9,  pp.  266, 267,  pL 

80^  figs.  9a,  b.    Waah.,  1876.    F.  B.  Meek. 
Formation:  Cretaeeons. 
Location:  Muacle  Shell  river,  Idaho. 

(Xylophagella)   oontortns    Gabb. 
<1876.) 

Proc.  Acad.  Nat  8d.,  Phila.,  for  1876,  p.  304. 
Phila..l87e.    W.  M.  Gabb. 

Formation:  Gretaoeoue. 

(Xylopha^ella)  elegantuloa  (M.  A 
B.)Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  toI.  9,  pp.  267,  268, 

pi.  30,  ilg.lOa-«.    Waah.,  1876.    F.  B.  Meek. 
Formation:  Gretaceoo. 
Location:  Muacle  Shell  riTer,  Idaho. 

^^«lZTlliteB  [Lam.]  Conrad.    (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  toI.  4, 2d  aer.,  1858- 
1860,  p.  284.    Phila..  1858-1860.    T.  A.  Gonrad. 

altematUB  n.  8.    Taomey.    (1854.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  toL  7,  sp.  168, 169. 

Phila.,  1866.    M.  Tuomey. 
Formation:  Gretaceona. 
Location:  Noxnbie  county,  Miaa. 

brazoenais  n.  s.  Roemer.    (1849.) 

Texas,  p.  415.    Bonn,  1849.    F.  Boemer. 
Formation:  Cretaceoua. 

Location:  Thirty  miles  aboTO  Torrey'i  trading 
hooae  on  Brazoa  river,  Tex. 

brasoenaia  Roemer.    ( 1852. ) 

Kreide.  yon  Texaa,  p.  37,  Taf.  8^  fig.  2.    Bonn,  1862. 

F.  Boemer. 
Formation:  Gretaceoua. 
Location:  Loft  bank  of  Braaoe  rlTor,  thirty  milee 

aboTO  Torrey's  trading  houae. 

helidnua  n.   b.   Shamard.    (1861.) 

Proc.  Boeton  Soc.  Nat  Hl8t.,Tol.  8, 1861, 1862,  pp. 

191,  192.    Boeton,  18C2.    B.  F.  Shnmard. 
Formation:  Gretaceona. 
Location:  Ghatfleld  point  and  Gonicana,  Nararro 

county,  Tex. 

oregonenaia  n.  8.  Gabb.    (1869.) 

GeoL  Sur.  Gal.  Paleont,  toI.  2,  p.  138.    Phila., 

1869.    W.  M.  Gabb. 
FonnatloD:  Gretaceona. 
Location:    Crooked  creek  of  the  Dee    Ghutea, 

Oregon. 


Turrllitea — Continned. 

spinifera  n.  8.  Conrad.    (1860.) 

Jour.  Acad.  Nat  Sci.,  Phiia.,  vol.  4,  2d  aer.,  1868- 
1860,  p.  284.    Phila.,  1868-1800.     T.A.Conrad. 
Formation:  Gretaceona. 
Location:  Eufaola,  Ala. 

aplendena  n.  a.  Shamard.    (1861.) 

Proc.  Boeton  Soc.  Nat  Hiat,  vol.  8,  1861, 1862,  p. 

191.    Boeton,  1862.    B.  F.  Shumard. 
Formation:  Gretaceoua. 
Location:  Ghatfleld  point  and   near  Goralcan% 

Nararro  county,  Tex. 

?  wnbUioatua  n.  s.  M.  4k  H.    ( 1858. ) 

Proc  Acad.  Nat  Set.,  Phila.,    for  1868,  p.  M, 

Phila.,  1869.    MeekAHayden. 
Formation:  Gretaceoua. 
Location:  Great  bend  of  the  Miaaonri. 

(HeUcooeraa)  ooohleatua  n.  a.  li. 

An.)    (1858.) 

Proc.  Acad.  Nat  ScL,  Fhila.,  for  1868,  p.  66^  SflL 

Phila.,  1869.    Meek  k  Hayden. 
Formation:  Gretaceoua. 
Location:  Great  bend  of  the  MiaaourL 

sp.  undet.  Owen.    (1860.) 

Second  Bep.  Geol.  Bee  Ark.,  pi.  8,  fig.  8.    Phila., 

1860.    D.  D.  Owen. 
Fonnation:  Gretaceoua. 
Location:  Arkanaaa. 

ap.  nndet.  (3abb.    (1864.) 

Geol.  Sur.  Gal.  Paleont,  vol.  1,  p.  78,  pL  20,  fig. 

201.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Gretaceona. 
Location:  Near  Jackaonville,  Oregon. 

TuxTla  (Bolton)  Meek.    (1876.) 

Bep.  U.  S.  Gool.  Sur.  Terr.,  vol.  9,  p.  381.  Waah., 
1876.    F.  B.  Meek. 

claytonenaia  n.  a.  Gabb.    ( 1864. ) 

Geol.  Sur.  Gal.  Paleont,  vol.  1,  pp.  92, 98^  pL  18^ 
fig.  46.    Phila.,  1864.    W.  M.  Gabb. 

Formation:  Gretaceoua. 

Location:  Above  the  *'  Glark  **  or  upper  coal  Teia, 
near  Glayton,  Oontra  Ooata  county,  GaL 

minor  (E.  ^b  S. )  Meek.    (1876. ) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  yoL  9,  pp.  384,  886,  pL 
31,flg8.9a-«.    Waah.,  1876w    F.  B.  Meek. 

Formation:  Gretaceoua. 

Location:  Yellowatone  river,  Mont,  one  hundiwl 
and  fifty  milea  from  ita  mouth. 

ripleyana  n.  a.  Conrad.    (1858. ) 

Jour.  Acad.  Nat  Sci.,  Phila.,  vol.  3,  2d  aer.,  1856- 
1868,  p.  332,  pi.  36,  flga.  21,  29.  Phila.,  1866- 
1868.    T.  A.  Oonnui. 

Formation:  Gretaceoua. 

Location:  Owl  creek,  ttiree  milee  north  of  the 
tovrn  of  Bipley,  Miaa. 

(RumphiuB)  Conrad.    (1858.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  3, 2d  ear.,  1866- 
1868,  p.  332.    Phila.,  1866-1858.    T.A.Conrad. 
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Tanis — Continned. 

—  (DriUia)  varioostata  n.  8.  Gabb. 
(1864.) 

G«oI.  Bur.  Ctd.  Pftleont.,  toI.  1,  p.  93,  pi.  18,  flg.  47. 

PhiUu,1864.    W.H.Gftbb. 
Formation:  Cretaceou*. 
Locmtion:  Kear  Clayton,  Contra  Costa  conntj, 

Oal. 

(Surcula)  ?  contortus  (M.  4k  H.) 

Meek.    (1876.) 

B«p.  U.  8.  Geol.  Snr.  Terr., toI. 9, pp. 386, 386, pi. 
31,  flgi.  l»-c;  flg.  49,  p.  385.    Wash.,  1876.    F. 

B.  Meek. 
Fonnation:  Oretaceoos. 
Location:  Moreaa  riTer,  Dak. 

(Burcula)  ?  hitzi  n.  a.  Meek.    (1876.) 

Bap.  U.  ».  Geol.  Snr.  Terr.,  rol.  9,  pp.  38&-388, 
flg.  60.  p.  387.    Wash.,  1876.    F.B.  Meek. 

Fonnation:  Cretaceous. 

Location:  Opposite  Fort  Shea,  on  the  Upper  Mia- 
ionri. 

TurxlteUa  [Lam.]  Morton.     (1834.) 

flijnop.  Org.  Rem.  Cret  Or.  U.  S.,  p.  47,  Pbila., 
1834.    S.  O.  Morton. 

altiliB  D.  8.  Conrad.    (1858. ) 

Jonr.  Acad.  Nat  Sci.,Phila.,Tol.  3,  2d  ser,  1856- 
18&8,  p.  333.    Phlla.,  1866-1858.    T.  A.  Cunrad. 

Fonnation:  Crotaceons. 

Location:  Owl  creek,  three  miles  north  of  the 
town  of  Kiple}',  Miss. 

-»-  chiooenaia  n.  b.  Gabb.    (1864.) 

QaoL  Snr.  Cal.  Paleont,  vol.  1,  pp.  133,  184,  pL 

21,  flg.  91.    Phila.,  18G4.    W.  M.  Uabb. 
Fonnation:  Cretaceous. 
Location:  Ohlco  creek,  Butte  county,  Cal. 

— —  ooalvUlenaia  n.  8.  Meek.    (1873.) 

Sixth  Ann.  Rep.  U.  8.  Geol.  and  Geogr.Sur.Terr., 

pp.  502, 503.     Waiih.,1873.    F.B.Meek. 
Formation:  Cretaceous. 
Location:  CoalTiUe,  Utah. 

—- ooalvUlensia  (Meek)  White.   (1879.) 

Eleventh  Ann.  Rep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  238.     Wash.,  1879.     0.  A.  White. 
Formation:  Cretaceuua. 
Location:  CoaWiUe,  Utah. 

^—  ooalvUlenaia (Meek)  White.   (1879.) 

SleTenth  Ann.  Bcp.  U.  S.  Geol.  and  Gcogr.  Sur. 

Terr.,  pp.  815,  816,  pi.  9,  flg.  4a.    Wash.,  1879. 

C.  A.  White. 
Formation:  Cretaceous. 
Location:  Coalville,  Utah. 

—  convexa  n.  8.  M.  &  H.    (1856.) 

Proc.  Acad.   Nat.  Sci.,   Phila.,  for  1856,  p.   70. 

Phila.,  1857.    Meek  &  Rayden. 
Formation:  Cretaceous. 
Location:  Yellowstone  river,  one  hundred  and 

fifty  miles  from  mouth,  Nebr. 

^-»-  corsicana  n.  b.  Shnmard.    (1861. ) 

Proc.  Boston  Soc.  Nat.  Hist.,  vol.  8, 1861, 1862,  p. 

196.     BiSton,  1862.    B.  F.  Shuuiard. 
Formation:  Cretaceous. 
Location:  Ne^r  Corsicana  and  Chatfleld   point, 

Navarro  county,  Tex. 


Tnrxltella — Continned. 

encrinoidea  n.  8.  Morton.    ( 18S 

Synop.  Org.  Rem.  Cret.  Gr.U.  &,p.i7,pLI 

Phila.,  1834.    8.  G.  Mortoo. 
Formation:  Cretaceous. 
Location:  New  Jersey  and  Alabama. 

encrlnoldeB  (Morton)  Gabb.  (] 

Proc  Acad.  Nat  Sci.,  Phila.,  for  1876,  ] 

Phila.,  1878.    W.  M.  Gabb. 
Formation:  Creteoeous. 
Location:  Pataula  creek,  Qa. 

faatigiata  n.  8.  Tuomey.    (1854 

Proc  Acad.  Nat.  Sci.,  Phila.,  vol.  7,  p.  169.  : 

1866.     M.  Tuomey. 
Fonnation:  Cretaceous. 
Location:  Noxubie  county,  MississippL 

S^anulicoata  n.  b.  Gabb.    ( 1861 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1861,  | 

Phila.,  1862.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Burlington  county,  N.  J. 

hardemanenaia  n.  8.  Gabb.    (1 

Jour.  Acad.  Nat  Sci.,  Phila.,  yol.  4,  2d  ser., 
18G0,  p.  392,  pi.  68,  figs.  15.  Phlla.,  1868 
W.M.Gabb. 

Formation:  Cretaceous. 

Location:  Hardeman  county,  Tenn. 

—  Inbricatarla  n.  8.  Trooet.    (184 

Fifth  Geol.  Bep.  Tenn.,  p.  66w    Nashville 

G.  Troost. 
Formation:  Cretaceous. 
Location:  Near  Purdy,  McNsiry  county,  Ti 

infralineata  n.  8.  Galtb.    (1864. 

Gaol.  Sur.  Cal.  Paleont,  vol.  1,  pp.  131, 132, 
flg.  87.    Phila.,  1864.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:   North   fork    of    Cottonwood 
Shasta  county;  Orestimba  canyon,   Staz 
county,  Cal. 

irrorata  n.  8.  Conrad.    (1855.) 

Proc  Acad.  Nat  Set,  Phila.,  for  18c4,  U 

268.    Phila.,  1856.    T.  A.  Connd. 
Formation:  Cretaceous. 
Location:  Between  Ei  Paso  and  Frontara  ?  [ 

kansaMnBia  n.  8.  Meek.    (1871 

Fourth  Ann.   Bep.  U.  S.  Geol.  and  Oeogi 
Terr.,  pp.  312,  313.    Wash.,  1871.    F.  B. 
Formation:  Cretaceous. 
Location:  Twelve  miles  southwest  of  Salina, 

leonensia  n .  8.  Conrad .    ( 1857. 

Bep.  U.  S.  and  Mex.  Bound.  Snr.,  voL  1,  pi 
165,  pi  21,  flgs.  7a,  6.    Wash.,  1857. 
Conrad. 

Fonnation:  Cretaceous. 

Location:  [Texas.] 

xnamochi  n.  8.  White.    ^1879.) 

Eleventh  Ann.  Rep.  U.  S.  Geol.  and  Geogr 
Terr.,  pp.  314,  316,  pi.  7,  figs.  6a,h,  ^ 
1879.    C.  A.  White, 

Formation:  Cretaceous. 

Lacation:  Vicinity  of  Helotaa,  Bazar  ocmn^ 
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Tarritella — Continued. 

martinesenaia  n.  a.  Qabb.    (1869  J 

G«oI.  Sur.  Gal.  Paleont,  toI.  2,  pp.  169,  170,  pL 

28,  fig.  61.    PhiUu,  1869.    W.  M.  Gabb. 
Formation:  Crataceoiu. 
Location:  Martinez,  Gal. 

moreauenala  n.  8.  M.  A^  H.    (1856.) 

Proc  Acad.  Nat.  ScL,  Phila.,  for  1866,  p.  70. 

Phlla.,  1867.    Meek  &  Haydeo. 
Formation:  Gretacoou. 
Location:  Morean  rirer,  Nebr. 

-  mnltUineata  n.  s.  £.  A  8.    (1857.) 

Trans.  Acad.  8ci.,  St.  Loaia,  toI.  1, 1866-1860,  pp. 

41,  4S.    St.  Loaia,  1866,  1860i    Srant  A  Shn- 

mard. 
Formation:  Gretacoona. 
Location:  Morean  and  Grand  rlTeza. 

planilateria  n.  a.  Conrad.  (1857.) 

Bep.  U.  8.  and  Mex.  Bound.  Bnr.,  toI.  1.  pt.  2,  p. 

168,  pi.  14,  fig.  la,  6.    Waih.,  1867.    T.  A.  Gon- 

rad. 
Formation:  Gretacaona. 
Location:  [Tezaa.] 

pmnila  n.  a.  Gabb.    (1860.) 

Joor.  Acad.  Nat.  Sol.,  Phila.,  toI.  4,  2d  ler.,  1868- 
1860,  p.  392,  pi.  68,  fig.  14.  Phila.,  1868-1860. 
W.  M.  Gabb. 

Formation:  Gretaoeona. 

Location:  Hardeman  conntj,  Tenn. 

robnsta  n.  a.  Gabb.    (1864.) 

Gaol.  Bar.  GaL  Palaont,  vol.  1,  pp.  136, 186,  pi.  21, 

fig.  94.    Phila.,  1864.    W.M.  Gabb. 
Formation:  Gretaceona. 
Location:  Tnacan  iprlngi,  Tehama  oonnty,  Gal. 

aaffordi  n.  a.  Gabb.    (1860.) 

Jovr.  Acad.  Nat.  Sd.,  Phila.,  vol.  4,  2d  ler.,  186S- 
1860,  p,  392,  pi.  68,  fig.  11.  Phila.,  185»-1860. 
W.  M.  Gabb. 

Formation:  Gretaceoni. 

Location:  Hardaman  county,  Tenn. 

aaffordil  Gabb.    (1864.) 

Geol.  Bar.  Oal.Paleont,  toI.  I,  p.  186,  pi.  tl,  fig. 

98.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Oretacaons. 
Location:  Six  milee  northeast  of  Saisan,  Solano 

connty;   south  of  Clear  lake,    Lake  county; 

near  Martinez,  Gal. 

aeota  n.  a.  Conrad.    (1855.) 

Ftoc  Acad.  Nat.  Sci.,  Phila.,  for  1864,  1866,  p. 

268.  Phila.,  1866.  T.A.  GonnMl. 
Formation:  Kioceno  [Gretaceoos  ?]. 
Location:  Near  Mullica  HiU,  N.  J. 

aexiatlm-granulata   n.   a.  Boemer. 
(1849.) 

Ttzai^  pp.  413,  414,  Bonn,  1849.    F.  Boemer. 
Formation:  Gretaceona. 
Location:  Frederlcksbnrg,  Tex. 

*-  serlatlm-granulata  Boemer.  (1852.) 

Kreide.  ron  Texas,  p.  39,  Taf.  4,  figs.  12a,  b.  Bonn, 

1862.    F.  Boemer. 
Formation:  Grvtaceons. 
Location:  Fredarickibnrg,  Tax. 


Tnrritella— Continued. 

aeriatUn-^anulata  (Roem.)  Gabb. 

(1864.) 

Geol.  Bar.  Gal.  Paleont,  toI.  1,  pp.  132, 133,  pi.  20^ 
flg.  88.    Phila.,  1864.    W.  IL  Gabb. 

Formation:  Gretacaoos. 

Location:  Tuscan  springs;  Gottonwood  creek, 
Shsata  county;  Siskiyou  mountains,  Siskiyou 
county,  GaL 

aeriatitm-grannlata  (Boem.)  Gabb. 

(1869.) 

GeoL  Sur.  Gal.  Paleont,  toI.  2,  p.  263.    Phila., 

1869.    W.  M.  Gabb. 
Formation:  Gretaceous. 
Location:  Sierra  de  las  Gonchas,  near  Arirechl, 

Sonora^  Mexico. 

splronema  n.  a.  Meek.    (1873.) 

Sixth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur.  Terr., 

pp.  608,604.    WBah.,1873.    F.  B.  Meek. 
Formation:  Gretaceous. 
Location:  Garleton's  coal  mine,  Goalrille,  Utah. 

splronema  (Meek)  White.    (1879.) 

EleTenth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  238.     Wash.,  1879.    a  A.  White. 
Formation:  Gretaceous. 
Location:  Goalrille,  Utah. 

apironema  (Meek)  White.    (1880.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  pt.  1,  pp.  31,  32,  pi.  12,  flg.  3a.    Wash., 

1880.    a  A.  White. 
Formation:  Cretaceous. 
Location:  Carleton's  coat  mine,  GoalTille,  Utah. 

tenneaaeenaia  n.  s.  Gabb.    (1860.) 

Jour.  Acad.  Nat. Sci.,  Phlla.,  yoi.  4,  2d  ser.,  186ft- 
1860,  p.  392,  pi.  68,  fig.  13.  Phlla.,  1868-1860.  W. 
M.  Gabb. 

Formation:  Cretaceous. 

Location:  Hardeman  conntj,  Tenn. 

tippana  n.  8.  Conrad. 

Jour.  Acad.  Nat.  Sd.,  Phila.,  toL  8,  2d  ser.,  1866- 
1868,  p.  838,  pi.  SA,  flg.  19.  Phila.,  1866-1868. 
T.  A.  Conrad. 

Formation :  Cretaceous. 

Location:  Owl  creek,  three  mllea  north  of  tha 
town  of  Bipl^,  Miss. 

—  tippana  Conrad.    (1860.) 

Jour.  Acad.  Mat  ScL,  Phila.,  toI.  4,  2d  ser.,  1858- 
1860,  p.  286.    Phila.,  1868-1860.    T.  A.  Gonrad. 
Formation:  Cretaceous. 
Location:  Tippah  county.  Miss. 

trilira  n.  s.  Conrad.    (1860.) 

Jour.  Acad.  Nat.  Sci.  Phila.,  toL  4,  2d  ser.,  1868- 
1860,  p.  286.    Phila.,  1868-1860.    T.  A.  Conrad. 
Formation:  Cretaceous. 
Location:  Tippah  county,  Miss. 

veatchii  n.  8.  Gabb.    (1864.) 

Geol.  Sur.  OsL  Paleont.,  toI.  1,  p.  133,  pi.  20^  flg. 

90.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Gretaceous. 
Location:  Tuscan  springs,  Tehama  county,  OaU 
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Torritella — Continaed. 

vertebroidea  n.  s.  Morton.     (1834.) 

Qjnop.  Org.  B«in.  Cret.  Or.  U.  8.,  p.  47,  pi.  3, 

fig.  13.    PhUa.,1834.    8.  O.  Morton. 
Formation:  Oretaceous. 
Location:  N«w  Jenej'  and  Alabama. 

-^■^  nvasana  n.  a.  Conrad.    (1855. ) 

B«p.  Bxpl.  and  8ur.  B.  B.  B.  MiaBtaaippi  Birer  to 
Padflc  Ocean,  App.  Prelim.  Geol.Bep.  of  W.P. 
Blake,  P»l.,  pp.  10,  11.  WaA.,  18M.  T.  A. 
Conrad. 

Totmation:  Xocene  [Gretaceoua]. 

Location:  Ca&ada  de  lae  UTae. 

<^—  uvaaana  Conrad.    (1856.) 

Bep.  EzpLand  Sur.  B.  B.  B.  Miniadppi  Biver  to 
Pacific  Ocean,  toU  0,  App.,  pp.  821,  822,  pL  2, 
fig.  12.     Waih.,  1866.    T.  A.  Conrad. 
Formation:  Eocene  [Cretaceona]. 
Location:  Canada  de  laa  Uraa. 

»—  uvaaana  (Con.)  Gabb.    (1864.) 

Oeol.  8nr.  Cal.  Paleont,  toI.  1,  p.  134,  pi.  21,  fig. 

22.    Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaoeona. 
Location:  Hilla  from  Buira  Head  point  to  Clay. 

ton.  Contra  Costa  coan^;  eaat  of  the  month  of 

the  Canada  de  laa  Uvaa,  Loa  Angelea  county, 

near  Martinea,  Cal. 

uvaaana  (Con. )  White.    (1875. ) 

Bep.  Geogr.  and  Geol.  Expl.  and  Sur.,  west  of 
One-handredth  Meridian,  vol.  4,  pt.  1,  p.  195, 
pi.  18,flga.  llo,6.    Waah.,  1876.      C.  A.  White. 

Formation:  Cretaceons. 

Location:  Southeaat  of  Paria,  Utah. 

^—  winchelli  n.  s.  Shumard.    (1861.) 

Proc.  Boston  Soo.  Hat.  HUt.,  vol.  8, 1861, 1862,  pp. 

196,197.    Boaton,1862.    B.  F.  Shumard. 
Formation:  Cretaceoua. 
Location:  Near  Coraicana  and  Chatfleld  point, 

NaTarro  county,  Texas. 

(Aclia  ?)  mlcronema  (Meek)  White. 

(1879.) 
Elerenth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  238.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceoua. 
Location :  Coalville,  Utah. 

.^^  (Aclia?)  mlcronema  (Meek)  White. 

(1879.) 
Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Bar. 
Terr.,  p.  816,  pL  9,  fig.  8a.    Waah.,  1879.    C.  A. 

White. 
Formation:  Cretaceoua. 
Location:  Coalville,  Utah. 

[Lam.]  Say.    (1820.) 

Am.  Jour.  8ci.,  lat  aer.,  vol.  i^  p.  44.     New 

Haven,  1820.    Thomas  Say. 
Formation:  Cretaceoua. 
Location:  New  Jersey. 

—  6p.  nndet.  Morton.    (1830.) 

Am.  Jour.  8ci.,  l8taer.,vol.  17,  p.  281.  New  Haven, 

1830.    8. G.Morton. 
Formation:  Cretaceoua. 

Location:  Deep  cut  of  the  Ohe«»poake  and  Dela- 
ware canal. 


Turrltella— Continued. 

sp.  nndet.  Morton.    (1830.) 

Am.  Jonr.  8ci.,  lat  aer.,  vol.  17,  p.  281.    H< 
Haven,  1830.    8.  G.  Morton. 

FomiHtion:  Cretaceoua. 

Local  iuu:  [Newjeraey?] 

8p.  nndet.  Roemer.    (1849.) 

Texas,  p.  414.    Bonn,  1849.    F.  Boemer. 

Formation:  Cretaceoua. 

Location:  Ford  near  New  Braunfela,  Tax. 

sp.  nndet.  Boemer.    (1852.) 

Kreide.vonTexaB,p.  39.  Bonn,  185ft.    F.Boeo 
Formation:  Cretaceoua. 
Location:  Ford  of  the  Guadalupe  New  Brannfl 
Tex. 
8p.  nndet.  Credner.    (1870.) 

Zeitaeh.  Deutach.  GeoL  Gea.,  Band  SS,  p.  2 

Berlin,  1870.    H.  Credner. 
Formation:  Cretaceoua. 
Location:  New  Jeraey. 

Tyloatoma  (Sharpe)  Gabb.    (1869.) 

Geol.  Sar.  OaL  Paleont.,  vol.  2,  p.  261.  Phi 
1869.    W.  M.Gahb. 

mutabilia  ti.  s.  Gabb.    (1869.) 

Geol.  Sur.  Cal.  Paleont.,  vol.2,  pp. 261, 262, pi 
fig.  6,  op^.    PhUa.,  1869.    W.M.Gabb. 

Formation:  Cretaceoua. 

Location:  Sierra  de  laa  Conchaa,  near  Arive 
Sonora,  Mexico. 

piincepa  n.  s.  White.    (1880.) 

Proc.U.  8.  Nat.  Mua.,  vol.  3,  pp.  140-142,  pi 
figs.  1,  2.    Waah.,  1881.    C.  A.  White. 

Formation:  Cretaceoua. 

Location:  Zapotitlau  salt  worka,  about  aiz  n 
aouthwostward  from  the  town  of  Tehuacai 
the  state  of  Pueblo,  Mexico,  and  about  flf 
miles  inland  ftom  the  gulf  coaat. 

piincepa  White.    (1884. ) 

La  Naturalesa,  Tomo  6,  pp.   219-221,  flga. 
Mexico,  1884.    G.  A.  White. 

Typhia  (Montf.)  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  1,  p.  82.    Phlla.,  1 
W.  M.  Gabb. 
.  antiquuB  n.  a.  Gabb.    (1864.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  1,  p.  82>  pi.  18,  ft| 

Phila.,  1864.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Bnll*s  Head  point,  northeast  of 

tines,  Cal. 

TTintaciinuB  n.  g.  Grinnell.    (1876.) 

Am.  Jour.  Sci.,  8d  ser.,   voL  12,    p.  81. 
Haven,  1876.    G.  B.  Grinnell. 

aooialia  n.  8.  Grinnell.    (1876.) 

Am.  Jour.  Sci.,  3d  ser.,  vol.  12,  pp.  81-8^,  j 

New  Haven,  1876.    G.  B.  Grinnell. 
Formation:  Cretaceous. 
Location:  Uinta  mountains  and  Kanaaa, 

aooialia  (Grinnell)  Meek.    (18 

Bull. U.S. Geol. and  Geogr.  Sur. Terr.,  vol.2, 
4,  pp.  376-378,  figs.  A  and  B  text    Waah. , 
F.  B.  Meek. 

Formation:  Cretaceoua. 

Location:  Trego  county,  KaM. 
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Unloardlnm  (d'Orb.)  Meek.    (1864.) 

Gaol.  Sor.  GaL  FitleoDt.,  yol.  1,  p.  60.  PhllA.,  1864. 
F.  a  Meek. 

?  gibboBiim   n.    a.    Meek.    (1864.) 

GmL  Sor.  Gal.  P&leont,  toL  1.  pp.  60, 61,  pi.  8,  flgB. 

8,8a.    PhllJL,  1861    F.B.Meek. 
Fbnnation:  JnrMsIc. 
Location:  GaneMa  Tallej,  Planiaio<miit7,Oftl. 

CTxiio  fBetzias)  Meek.    (1860.) 

Bmp.  Izpl.  Gnat  Baain  Tarr.  Utah,  p.  861.  Waah., 
187&    F.  a  Haak. 

alatoidea  n.  s.  Lea.    (1868.) 

Proe.  Acad.  Nat.  8cL,  Phila.,  for  1868,  p.  16i, 

Phlla.,1868.    laaacLaa. 
Fbniiati<m:  Gretaeaoiia. 
Location:  Abont  dx  milaa  nOTtbaait  of  Oamdan, 

N.J. 

alatoidee  (Lea)  Whitfield.    (1885.> 

Hon.  U.  8.  Gaol.  Bar.,  toL  9,  pp.  249,  260,  pi.  38, 
flglu  8,  4,;  pi.  Si,  fig.  6.  Waah.,  1886.  B.  P. 
Whitflald. 

formation:  Orataoaooa. 

Location:  Flab  honaa,  Oamdan  oonnty,  N.  J. 

albertenaifl  n.  8.WhiteaTe8.    (1885.) 

6«oL  and  Nat.  Hiat.  Sor.  Oan.,  Cont  Gan.,  Pa- 

laont.,  ToL  1,  pt.  1,  p.  8,  pL  1,  fig.  1.    Uontraal, 

188&    J.  F.  Wbltaavaa. 
Toimation:  Gratacaona. 
Location:  Upper  Belly  riyar,  Albarta,  North weat 

Territory,  aoTan  miles  aboTe  the  month  of  the 

Old  Han  rlTor,  Canada. 

aldrichi  n.  8.  White.    (1878.) 

Boll.  U.  8.  Gaol,  and  Oeogr.  Sor.  Terr.,  vol.  4^  No. 

8,  pp.  710,  711.    Waah.,  1878.    0.  A.  White. 
Formation:  Gretaceons. 
Location:    Black  Bottea   atatlon,  Union  Paciflo 

railroad,  Wyo. 

aldrichi  White.    (1879.) 

KleTanth  Ann.  Rep.  U.  8.  G«ol.  and  Oeogr.  Bur. 

Tarr.,  p.  218.    Wash.,  1879.    C.  A.  White, 
fbrmation:  GretacoonB. 
Location:  Black  Bnttea  atation,  Wyo. 

aldrichi  White.    (1880. ) 

Twelfth  Ann.  Bep.  U.  8.  Gaol,  and  Geogr.  8nr. 

Terr.,  pt  1,  pp.  62, 63,  pi.  29,  figa.  2a,  b.    Waah., 

1880.    O.A.Whita. 
Formation:  Cretaceoua. 
Location:  Black  Buttes,  atation,  Wyo. 

aldrichi  White.    (1883.) 

Third  Ann.  Bap.  U.  &  G«ol.  8nr.,  p.  433,  pL  16,  flga. 

4, 6.    Waah.,  1883.    G.  A.  White, 
formation:  Oretaceona. 
Location:  Black  Bnttea,  Wyo. 

^  belllplicataa  n.  8.  Meek.    (1870.) 

Aoc  Am.  Philoa.  Soc.,  yoI.  11, 1869,1870,  p.  430. 

Phila.,  1871.    F.B.Meek. 
/ormation:  Tertiary  [Gretaceona]. 
Location:  Limaatona  bill,  Bear  rirer. 

-  belUpUoatna  Meek.    (1877.) 

Bap.  Gaol.  Xzpl.  Fortieth  Parallel,  toI.  4,  pt.  1, 
pp.  166-167,  pi.  16,  flga.  4,  4a.  Waah.,  ISH. 
F.B.Meek. 

Formation:  Gretaceona. 

Location:  Limeatone  hill,  on  Bear  rirer,  Utah ; 
Gilmar,  Wyo. 


Unio— Continaed. 

beUlpUoataa  (Meek)White.    (1879.) 

Eleranth  Ann.  Uap.  U.  8.  Gaol,  and  Geogr.  So; 
Terr.,  p.  248.    Waah.,  1879.    G.  A.  White. 

Formation:  Gratacaona. 

Location:  Bear  rirer  ral lay,  Wyo. 

bellipUcatua  (Meek)  White.    (1880. ) 

Twelfth  Ann.  Bap.  U.  8.  GaoL  and  Gaogr.  8iir. 

Tarr.,  pt.  l,p.  71.    Waah.,  188a    a  A.  Whlti^ 
Formation:  Gratacaona. 
Location:  Bear  Birer  rallay,  both  above  and  b^ 

low  Eranaton,  Wyo. 

bellipUoatna  (Meek)  White.    (1883.) 

Third  Ann.  Bap.  U.  8.  Gaol.  8nr.,  pu  480,  pL  6,  llf^ 

1-8.    Waah.,  1883.    O.A.Whita. 
FormaticMi:  Gretaceona. 
Location:  8outhwaatem  Wyoming  and  a4|aoaat 

parts  of  Utah. 

'^—brachyopiflthuan.  S.White.    (1876.) 

Bap.  GaoL  Utnta  Mta,  p.  186.     Wadi.,  181iL 

a  A.  White. 
Formation:  Tartiaiy  [Gratacaona]. 
Location:  Black  bnttea,  Wyo. 

brachiopiathua  White.    ( 1879. ) 

IDeTenth  Ann.  Bep.  U.  8.  GaoL  and  Gaogr.  Soi; 

Terr.,  p.  218.    Waah.,  1879.    G.  A.  White. 
Formation:  Gratacaona. 
Location:  Black  Buttea  aution,  Wyo. 

brachyopiathua  White.    (1880. ) 

Twelfth  Ann.  B«p.  U.  8.  Geol.  and  Geogr.  Snr. 

Terr. ,  pt.  1,  p.  64,  pi.  22,flga.  2a,  b.    Waah.,  188iL 

0.  A.  White. 
Formation:  Gretaceona. 
Location:  Black  Buttea  atation,  Wyo. 

brachyopiathua  White.    ( 1883. ) 

Third  Ann.  Bep.  U.  8.  Geol.  Snr.,  p.  433,  pi.  l\ 

flga.  7, 8.    Waah.,  1883.    G.  A.  White. 
Formation:  Gretaceona. 
Location  :  Black  bnttea,  Wyo. 

carrioaoidea  n.  s.  Lea.    (1868.) 

Proc.  Acad.  Nat  8ei.,  Phila.,  for  1868,  p.  lew 

Phila.,  1868.    laaac  Lea. 
Formation:  Gretaceona. 
Location:  Abont  aix  milaa  northeaat  of  Gamdan, 

N.J. 

carioaoidea  (Lea)  Whitfield. 

(1886.) 

Mon.  U.  8.  Geol.  8nr.,  toI.  9,  p.  247,  pi.  32,  ilg.  SL 

Waah,  1886.    B.  P.  Whitfield. 
Formation:  Gretaceona. 
Location:  Fiah  honae,  Camden  county,  N.  J. 

conauetna  n.  s.f  Whiteaves.    ( 1885. ) 

Geol.  and  Nat.  Hist.  Snr.  Can.,  Cont.  Cau.  Pa- 

leont.,  ToL  1,  pt  1,  pp.  69-61;  pi.  9,  figs.  4,  ia. 

Montreal,  1886.    J.  F.  Whitearea. 
Formation:  Cretaceoua. 
Location:    Milk  Birer  ridge.  Red  Deer    rlrar, 

township  21,  range  12,  west  of  fourth  prind* 

pal  meridian,  Canada. 

ccueai  White.    (1879.)  • 

Eleventh  Ann.  Bep.  U.  S.  Qeol.  and  Geog^.  Snr. 

Terr.,  p.  218.     Wash.,  1879.     C.A.White. 
Formal  ion:  Cretaceoua. 
Location :  Black  Buttes  station,  Wyo. 


•  Saa  Bull.  U.  8.  Gaol,  and  Geogr.  Sur.  Terr.,  vol.  in,  p.  605.     Waah.,  1877. 
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Uxiio— Cod  tinned. 

ooueoi  White.    (1880.) 

Twelfth  Ann.  B«pi  U.  S.  0«ol.  and  Oeogr.  Sor. 

Terr.,  pL  1,  pp.  M,  66,  pi.  27,  flg.  la.    Wutu, 

1880.    0.  A.  White. 
Fonnaticm:  Cretaceous. 
Location:  Blaek  Bnttes  etation,  Wyo. 

conesii  White.    (1883. ) 

Third  Ann.  Bep.  U.  &  Oeol.  Bar.,  p.  433,  pL  16,  flg. 

1.    Wash.,  1883.    0.  A.  White. 
Tonnation:  Gretaceoaa. 
Location:  Black  Buttei,  W70. 

**-  ozistonensia  n.  8.  Meek.    (1875.) 
Ann.  Rep.  U.  8.  Geogr.  XzpL  and  Bar.  Weet  100th 

Meridian  for  1876,  p.  88.    Wadi.  1876l    F.  B. 

Meek. 
Formation:  Triaaalc. 
Location:  GalUnaa  creek,  N.  Mez. 

—  oristonensis  (Meek)  Cope.    (1877.) 

V.  &  Geog.  Bar.  West  100th  Meridian,  toL  4,  pt.  S, 
p.  9,  pi.  23,  flgs.  2-6.    Wash.  1877.    E.  D.  Cope. 
Formation:  Triaasie. 
Location:  Galllnaa  creek,  N.  Mez. 

oristonenois  (Meek)  White.    (1883.) 

Third  Ann.  Bep.  U.  S.  Geol.  Sur.,  p.  426,  pi.  3,  flg. 

6.    Wash.,  1883.    G.  A.  White. 
Formation:  Triaadc 
Location:  Gallinas  creek,  N.  Mez. 

oryptorhynchuB    n.    s.   White. 

(1877.) 

Bull.  U.  B.  Oeol.  and  Geogr.  Snr.  Terr.,  toI.  3,  No. 

3,  p.  600.    Wash.,  1877.    G.A.White. 
Formation:  Gretaceona. 
Location:  Dog  creek,  a  tributary  of  the  Upper 

Missouri  rirer,  Montana. 

—  oryptorhynchuB  White.    (1879.) 

Elerenth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 
Terr.,  pp.  218,219.    Wash.,  1879.    C.  A.  White. 
Formation:  Gretaceons. 
Location:  Black  Buttes  station,  Wjo. 

—  ciirptorhynchuB  White.    ( 1880. ) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  pt  1,  pp.  68, 69,  pi.  24.  flge.  la,  b.    Wash., 

1880.    G.A.White. 
Formation:  Gretaoeous. 
Location:  Dog  creek,  a  tributary  of  the  upper 

Missouri  river. 

oryptorhynchuB  White.    (1883.) 

Third  Ann.  Rep.  U.  8.  Geol.  Bur.,  p.  431,  pL  14» 

flgs.  6, 7.    Wash.,  1883.    G.  A.  White. 
Formation:  Cretaceous. 
Location:  Judith  river  beds. 

danse  (M.  &  H.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  rol.  9,  pp.  517,618,  pi. 

41,  flgs.  3,  u-e.     Wash.,  1876.    F.  B.  Meek. 
Formation:  Gretaceous. 
Location:  Judith  river. 

—  danao  (M.  A,  H.T)  White.    (1879.) 

Eleventh  Ann.  Bep.  17.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p.  219.    Wash.,  1879.    G.A.White. 
Formation:  Gretaceous. 
Location:  Black  Buttes  sUtion,  Wyo. 


Unio — Continued. 

daiUB  (M.  A  H.T)  White.    (II 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geo 
Tarr.,  pt  1,  p.  68,  pL  27.  figs.  Sa,6. 
1880.    G.  A.  White. 

Formation:  Gretaceous. 

Location:  Black  Buttee  station,  W70. 

daxue  (M.  A  H.)  White.    (181 

Third  Ann.  Bep.  U.  8.  GeoL  Sur.,  p.  43! 
flgs,  1-3.    Wash.,  1888.    0.  A.  White. 
Formation:  Gretaceous. 
Location:  Black  buttee,  Wyo. 

danee  (M.  &  H.T)  White.     (18 

Third  Ann.  Bep.  U.  8.  Geol.  Sur.,  p.  433 
figs.  1,  8.    Wash.,  1883.    G.  A.  White. 
Formation:  Gretaceous. 
Location:  Black  buttea,  Wyo. 

daiuB  (M.  &  H.)  Whiteavee.    ( 

Geol.  and  Nat  Hist  Sur.  Can.,  Cent  C 
leont,  vol.  1,  pt  1,  p.  6.  Montreal,  1 
F.  Whiteaves. 

Formation:  Laramie. 

Location:  Bow  river,  mouth  of  East  Ann 
creek,  also  Bow  river,  four  and  elgl 
west  of  Blackfoot  crossing;  Belly  river 
eroesing  of  MaoLeod-Benton  ti«U;  : 
ereek;  Knee  Hills  creek,  township  29,  n 
weet  of  fourth  principal  meridian.  Cans 

danao  (M.  dt  H.)  Whiteavee.    ( 

Geol.  and  Nat  Hist  Snr.  Can.,  Oont  G 
leont,  vol.  1,  pt  1,  p.  69.  Montreal  11 
F.  Whiteaves. 

Formation:  Oretaoeoos. 

Location:  South  shore  of  the  Belly  rivm 
Goal  banks,  Canada. 

daiiaB(M.&H.)WhiteaTea.    (: 

Geol.  and  Nat  Hist  Snr.  Can.,  Cont  C 

leont.,  vol.  1,  pt  1,  p.  66.    Montreal,  18 

F.  Whiteaves. 
Formation:  Gretaceous. 
Location:  Belly  river,  northwest  angle  o 

wood  bend,  Oanada. 

danai  n.  s.  M.  ^b  H.    (1857. ) 

Proc.  Acad.  Nat.  8ci.,  Phlla.,  for  1887, 

Phlla.,  1868.    MeekftHayden. 
Formation:  Cretaceous. 
Location:  Mouth  of  Judith  river,  Nebr.   [] 

—  de^BveyanuB  n.  s.  M.  &.  H.    (1£ 

Proc  Acad.  Nat  Sci. .  Phlla.,  for  1867,  p 

146.    Phila.,  1858.    Meek  ft  Hayden. 
Formation:  Gretaoeous. 
Location:  Mouth  of  Judith  river,  Nebr.  [B 

—  d6W6yanuB(M.  &H.)Meek.  (1 

Bep.  G.  8.  Geol.  Sur.  Terr.,  vol.  9,  p.  619, 

flgs.  2a^    Wash.,  1876.    F.  B.  Meek. 
Formation:  Gretaceous. 
Location:  Mouth  of  Judith  river,  Mont 

—  deweyanuB   (M.  AH.)    Wh 

(1880.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Qeogi 
Terr.,  pt  1,  p.  71.    Wash.,  1880.     a  A. 
Formation:  Gretaceous. 
Location:  Mouth  of  Judith  rivar,  MoaL 
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Unlo— Continaed. 

daweyaxms    (H.  A  H.)  White. 

(1888.) 

Thiri  Asn.  Bap.  U.  8.  G«ol.  Sor.,  p.  431,  pL  17, 

flea.  4,6.    Waah.,  1883.    a  A.  White. 
FoniiAtl<m:  Cretaceoua. 
LoeatioD:  Judith  riyar  bada. 

deweyanus  (M.  &,  H.)  Whiteavea. 

<1886.) 
G«ol.  and  Nat  Hiat.  Sor.  Oan.,  Oont.  Can.  Pa- 

leont.,  Tol.  1,  pt.  1,  p.  86.    Montreal,  1885.    J. 

F.  WhiteaTea. 
Formation:  Oretaceooa. 
Location:  South  8aakatch«wan,  ona  mila  below 

the  month  of  the  Bow  rirer,  Oanarta. 

endUohi  d.  s.  White.    (1877.) 
BnlL  U.  a  GaoL  and  Geogr.  Snr.  Terr.,  toL  8, 

No.  a,  pp.  604,606.    Waab.,  1877.    C.  A.  White. 
Formation:  Cretaceoua. 
Location:  Black  bnttea,  Wjo. 

endUohi  White.    (1879. ) 

neTenth  Ann.  Bep.  U.  6.  Oeol.  and  Oeogr.  Sur. 

Terr.,  p.  818.    Waah.,  1879.    G.  A.  White. 
Formati<m:  Cretaceoua. 
Location:  Black  Buttea  station,  Wyo. 

endUchi  White.    ( 1880. ) 

Twelfth  Ann.  Bep.U.  8.  GeoL  and  Oeogr.  Sur.Terr.  ^ 
pt.  1,  pp.  66,  67,  pi.  26,  fig.  la,  b.  Waah.,  1880. 
a  A.  White. 

Formation:  Cretaceoua. 

Location:  Black  Buttea  atation,  W70. 

.  endUchi  White.    ( 1883. ) 

Third  Ann.  Bep.  U.  8.  GeoU  8nr.,  p.  432,  pL  16, 

flga.  1,  2.    Waah.,  1883.    a  A.  White. 
Fonnatlon:  Cretaceoua. 
Location:  Black  buttea,  Wyo. 

felohii  n.  8.  White.    (1886.) 

BolL  U.  &  GeoL  8ur.,  No.  29,  p.  16,  pL  1,  flga.  1-6. 

Waah.,  1886.    0.  A.  White. 
Formation:  Juraaaio. 
Locaticm:  Eight  milea  north  of  Canyon  city,  Colo. 

gallinenais  n.  s.  Meek.    (1875.) 

Ann.  Bep.  U.  &  Oeogr.  Expl.  and  Sur.  Weat  100th 
Meridian  for  1876,  p.  84.  Waah.  1876.  F.  B. 
Meek. 

Formation:  Triaadc. 

Location:  Gallinaa  creek,  N.  Max. 

gaUinenoiB  (Meek)  Cope.    (1877.) 

U.  &  Geog.  Sur.  Weat  100th  Meridian,  toI.  4,  pt. 

^  p.  9,  pi.  88,  flga.  6^  6a.    Waah.  ISH.    K  D. 

Cope. 
Formation:  Triaaric 
Location:  Gallinaa  creek,  N.  Max. 

'"^— gonlambonataB  n.  8.  White.    (1878. ) 

Bull.  U.  S.  Geol.  and  Geogr.  Sur.  Terr.,  toI.  4, 
No.  S,  pp.  709,710.    Waah.,  1878.    C.  A.  White. 

Formation:  Cretaceoua. 

Location:  Black  Buttea  atation.  Union  Pacific 
railroad,  Wyo. 


IXnio— Continaed. 

goiiiaml>onatas  White.    (1879.) 

DeTonth  Ann.  Bep.  U.  8.  CtooL  and  Geogr.  Sur. 

TaiT.,p.818.    Waah.,  1879.    C.  A.  WhMa. 
Formation:  Cretaceoua. 
Location:  Black  Buttea  atation,  Wyo. 

— —  goniambonatuB  White.    (1880.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 

TeiT.,  pt.  1,  pp.  63,  64,  pi.  89,  flga.  la,  6.  Waah., 

1880.    C.  A.  White. 
Formation:  Cretaceoua. 
Location:  BtafOk  Battea  atation,  Wyo. 

goniambonatua  White.    (188S.) 

Third  Ann.  Bep.  U.  S.  Geol.  Sur.,  p.  433,  pi.  19^ 

flga.  3,  4.    Waah.,  1883.     C.  A.  White. 
Formation:  Cretaceoua. 
Location:  Black  buttea,  Wyo. 

gonibonotUB  n.  s.  White.    (1876.) 

Bep.  Geol.  Uinto  Mta.,  pp.  116^  117.     Waah., 

1876.    C.  A.  White. 
Formation:  Cretaceoua. 
Location:  Upper  Kanab,  Utah. 

gODlonotiiB  White.    (1880.) 

Twelfth  Ann.  Bep.  U.  S.  Oeol.  and  Geog.  Sur.Terr., 
Part  1,  pp.  71,  7a,pl.  86,  flga.  8a^  Waah.  188a 
C.  A.  White. 

Formation:  Cretaceoua. 

Location:  Upper  Kanab,  aoutham  Utah. 

gonionotuB  White.    (1883.) 

Third  Ann.  Bep.  U.  8.  GeoL  Snr.,  p.  433,  pi.  18^ 

figs.  7-10.    Waah.,  1883.    C.  A.  White. 
Formation:  Cretaceoua. 
Location:  Southern  Utah. 

holmeaianua  n.  s.  White.    ( 1877. ) 

Bull.  U.  B.  Geol.  and  Oeogr.  Sur.,  Terr.,  toI.  I^ 

No.  8,  p.  604,    Waah.,  1877.    C.  A.  White. 
Formation:  Cretaceoua. 
Location:  Black  buttea,  Wyo. 

holmeBianuB  White.    (1879.) 

EleTenth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Sur,., 

Terr.,  p.  218.    Waah.,  1879.    C.  A.  White. 
Formation:  Cretaceoua. 
Location:  Black  Buttea  atation,  Wyo. 

holmeBianus  White.    (1880.) 

Twelfth  Ann.  Bep.  U.  8.  Oeol.  and  Oeogr.  Snr. 

Terr.  pt.  1,  pp.  67,  68,  pi.  88,  flga.  4a-e.    Waah., 

1880.    C.  A.  White. 
Formation:  Cretaceoua. 
Location:  Black  buttea  atetion,  Wyo. 

holmeBianuB  White.    ( 1883. ) 

Third  Ann.  Rep.  U.  8.  Oeol.  Sur.,  p.  433,  pL  18^ 

flga.  2-6.    Waah.,  1883.    C.  A.  White. 
Formation:  Cretaceoua. 
Location:  Black  Buttea,  Wyo. 

hubbardii  n.  a.  Gabh.    (1869. ) 

Geol.  Sur.  Cal.  Faleont,  toI.  8,  pp.  190, 191,  pL 

30,  fig.  86.    PhUa.,  1869.    W.  M.  Gabb. 
Formation:  Cretaceoua. 
Location:  Nanaimo  coal  mine,  TancouTer  laland. 
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Vnio— Continned. 

hubbardi  (Qabb)  Whiteaves.  (1876.) 

QeoL  Bur.  Oao.  Mee.  Foa.,  toI.  1,  pt.  1,  pp.  66-4)8, 
pL  9,  flg.  13.    Montreal,  187A.    J.  F.  WhltoaTM. 
Fonnation:  Cretaceous. 
Location:  Qneen  Charlotte  isUndi. 

hubbardl  (Gabb)  White.    (1883.) 

TUird  Ann.  Rep.  U.  8.  OeoL  Bar.,  p.  427,  pi.  6^ 

fig!.  2,  3.    Wash.,  1883.    0.  A.  White. 
Fonnation:  Oretaoeons. 
Location:  Yanconrer  island. 

hubbardl  (Gabb)  Whiteayea.  (1884.) 

Geol.  and  Nat.  Hist  Bar.  Can.  Mes.  Fos.  toI.  1,  pt 
3,  p.  230.    Montreal,  1884.    J.  F.  Whlteares. 

Fonnation:  Oretaoeons. 

Location:  Hooper's  creek,  or  King's  tunnel, 
Oowgiti*  coal  mine. 

— hnmeroBoldeB  n.  s.  Lea.    (1868.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  1868,  pp.  163, 

164.    Phila.,  1868.    Isaac  Lea. 
Fonnation:  Cretaceous. 
Location:  Abont  six  miles  northeast  of  Camden, 

N.J. 

humeroBoidea  (Lea)  Whitfield. 

(1885.) 
Mon.  U.   8.  Geol.  Bar.,  toI.  9,  p.  284,    pi.  31, 

flg.  4.    Wash.,  1886.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Fish  house,  Oamden  county,  N.  J. 

iridoidesn.  s.  White.    (1886.) 

Bull.  U.  S.  Geol.  Sat.  No.  29,  pp.  17,  18,  pi.  2,  figs. 

3,  4.    Wash.,  1886.    0.  A.  White. 

Formation:  Jurassic. 

Location:  Eight  miles  north  of  Canyon  city,  Colo. 

lapllloides  n.  8.  White.    (1886.) 

Btill.  U.  S.  Geol.  Bur.  No.  29,  p,  18,  pi.  2,  figs.  6, 
6.    Wash.,  1886.    0.  A.  White. 
Formation:  Jarassic 

Location:  Eight  miles  north  of  Canyon  city,  Colo.; 
Como,  Wyo. 

•i^— ligamentizioidea  n.  b.  Lea.     (1868.) 

Proc.  Acad.   Nat.  BcL,   Phila.,  for  1868,  p.  164. 

Phila.,  1868.     Isaac  Lea. 
Formation:  Cretaceous. 
Location;  About  six  miles  northeast  of  Camden, 

N.J. 

-^ligamentiiioides    (Lea)    Whitfield. 
(1885.) 

Hon.  U.  B.  Geol.  Bur.,  toI.  9,  p.  249,  pi.  32,  fig. 
4;  pi.  34,  tig.  8.     Wash.,  1885.     R.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Fish  house,  Oamden  county,  N.  J. 

macropiathna  n.  s.  White.    (1886. ) 

Bull.  U.  B.  Geol.  Bur.  No.  29,  p.  17,  pi.  2,  flg.  7. 

Wash.,  1886.    C.  A.  White. 
Fonnation:  Jarassic. 
Location:  Eight  miles  north  of  Canyon  city,  Colo. 

martini  (d'Orb)  Eiohwald.    (1871. ) 

Geog.-Paleont  Bemerk.  Halbins.  Mang.  n.  alen- 
tischen  Inseln,  pp.  168,  169,  Taf.  16,  flgs.  28, 
29.    Bt  Petersburg,  187L    S.  Eiohwald. 

Fonnation:  Cretaceous. 

Location:  Alaska. 


Unio— Oontinaed. 

mendaz n.  8.  White.    (1877.) 

Bull.  U.  8.  GaoL  and  Geogr.  Bur.,  Terr.,  toL  S, 
No.  3,  pp.  60S,  606.  Watfi.,  1877.  a  A. 
White. 

Fonnation:  Gretaoeoos. 

Location:  Wales,  Utah;  also  canyon  of  Dasolatkm 
of  Green  rirer,  Utah. 

mendax  White.    (1883.) 

Third  Ann.  Bep.  U.  S.  OeoL  Bur.,  p.  433,  pL  U^ 

flgs.  3-«.    Wash.,  1883.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Canyon  of  Desolation,  and  Wales,  Utah. 

naaatddea  n.  s.  Lea.    ( 1868. ) 

Proc  Acad.  Nat  Bci.,  Phila.,  for  1868^  p.  16S^ 

Fhila..  1868.    Isaac  Lea. 
Formation:  Cretaceous. 
Location:  About  six  miles  northeast  of  Ousden, 

N.  J. 

naautoidea  (Lea)  Whitfield.  (1885.) 

Hon.  U.  8.  Geol.  Bur.,  toI.  9,  pp.  244, 245,  pL  U, 

flgs.  4,  6.    Wash.,  1885w    B.  P.  WhitflsM. 
Formation:  Cretaceous. 
Location:  Fish  house,  Camden  county,  N.  J. 

nucalia  n.  8.  M.  A,  H.    (1858.) 

Proc  Acad.  Nat  Bel.,  Phila.,  for  1858,  p.  O. 

Phila.,  1869.    Meek  ft  Hayden. 
Formation:  Crutaceous. 
Location:  Bouthwest  base  of  Black  hilla 

nucalia  M.  A  H.    (1865. ) 

Paloont  Upper  Missouri,  Smithson.  Cent  Kno«4., 
▼ol.  14,  No.  172,  pp.  92,  93,  pi.  3,  flgSL  18a-« 
Wash.,  1865.    Meek  ft  Hayden. 

Formation:  Jurassic. 

Location:  Southwest  base  of  Black  hills. 

nucalia  M  <&  H.    White.     ( 1883. ) 

Third  Ann.  Bep.  U.  8.  Gaol.  Bar.,  p.  426,  pL  3»  flgik 

2-4.    Wash.,  1883.    a  A.  White. 
Formation:  Jurassic. 
Location:  Ylcinlty  of  Black  hills. 

nucalia  M.  <&  H.    White.    ( 1886. ) 

BulL  U.  B.  G«ol.  Bur.,  No.  29,  p.  19,  pL  3,  flgl 

3-7.    Wash.,  1886.    C.  A.  White. 
Formation:  Jurusio. 
Location:  Como,  Wyo.;  Black  hills,  Dak. 

penultimua  n.  s.  Gabb.    (1864). 

Geol.  Bur.  Cal.  Paleont,  yoL  1,  pp.  182,  183,  pL 
24,  flg.  164.    Phila.,  1864.    W.  M.  Gabb. 

Formation:  Cretaceous. 

Location:  Peacock  coal  mine.  Mount  Diablo,  Ob» 
tra  Costa  county,  Cal. 

penultimuB  (Gabb)  White.    (1883.) 

Third  Ann.  Bep.  U.  B.  Gool.  Sur.,  p.  427,  pi.  5,  flg.L 

Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  California. 

— ^petrlnua  n.  s.  White.    (1876.) 

Bep.  GeoL  Uinta  Mt,  p.  125.    Wash.,  1878w    a 

A.  White. 
Formation:  Cretaceous. 
Location:  Black  buttea,  Wys. 
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Unio— Continaed. 

- — praBanodontoidea  n.  a.  Whitfield. 
(1885.) 

Mod.  U.  &  0«ol.  Sor.,  toI.  9,  p.  860,  pi.  31,  fig.  2. 

Waah.,  1886.    B.  P.  Whitfield. 
Fonnation:  Cretaceous. 
Loeation:  Fldihooae,  Camden  coanty,  N.  J. 

—— prlmaBvna  n.  8.  White.    (1877.) 

Boll.  U.  8.  OeoL  and  Oeogr.  8ar.,  Terr.,  rot.  8| 
No.  3,  pp.  699,  eOO.    Waah.,18n.    C.A.White. 

Tonnation:  Cretaoeona. 

Iiocatlon:  South  of  Cow  ialand.  Upper  MlaBoarl 
rirer,  MonL 

-primaBvna  White.    ( 1880. ) 

Twelfth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  8nr. 

Terr.,  pt  1,  p.  70,  pi.  S9,  figa.  So,  b.    Waah., 

1880.    C.  A.  White, 
formation:  Grstaceooi. 
Ijocation:  South  of  Cow  iaUnd,  Upper  Mi«ouri 

lirer,  Mont 

pximflDTtui  White.    (1883.) 

Third  Ann.  Bep.  U.  8.  OeoL  Bur.,  p.  4S2,  pi.  14, 

figa.  4,  6.    Waah.,  1883.    C.  A.  White. 
Vonnntion:  Cretaceoua. 
Location:  Judith  river  heda. 

piimmvuM   (White)    Whiteftyes. 

C1885.) 

GeoL  and  Nat.  Hiat.  Snr.  Can.  Cent.  Can.  Pale- 

oot,  ToU  1,  pt.  1,  p.  68.    Montreal,  1886.    J.  F. 

Whiteavea. 
Formation:  Cretaceoua. 
Location:  Branch  of  Eaat  fork  of  Milk  rirer, 

township  1,  range  87,  west  of  third  principal 

meridian,  Canada. 

pzisouB  n.  8.  M.  d^  H.    (1856. ) 

Proc  Aoad.  Nat  ScL,  Phila.,ToL  8,  for  1850,  p.  117. 

Phila.,  1867.    Meek  A  Hayden. 
Formation;  Tertiary  [Cretaceous]. 
Location:  TellowBtone  river,  forty  milea  abore 

the  mouth. 

-pziacua  (M.  A  H.)  Meek.    (1876.) 

Bep.  U.  8.  GeoL  Snr.  Terr.,  toL  9,  pp.  616,  617, 
pL  43,  figa.  8»-<i.    Wash.,  1876.    F.  B.Meek. 

Formation:  Cretaceous. 

Location:  On  Yellowstone  river,  forty  milea 
above  ita  month;  near  mouth  of  Judith  river, 
Mont 

prisons  (M.  A  H.)  White.    (1880.) 

TwelHh  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Sur. 
Ten*,  pt  1,  p.  70.    Wash.,  1880.    0.  A.  White. 
Formation:  Cretaceoua. 
Location:  Valley  of  the  Yellowstone  river. 

prisons  (M.  A  H.)  White.    (1883.) 

Ihizd  Ann.  Bep.  U.  8.  GeoL  Snr.,  p.  438,  pL  14, 

flg.  L    Waah.,  1883.    a  A.  White. 
Formation:  Oretaceona. 
Loeation:  Upper  Miasouri  river  region. 

-pri8ons(M.&H.)Whiteayea.  (1886.) 

GeoL  and  Nat  Hiat  Sur.  Can.,  Cont  Can.  Pala- 
ont,  vol.  1,  pt  1,  pp.  86, 87.  Montreal,  188A. 
J.  F.  Whiteavea. 

lonnadon:  Cretaceous. 

Location:  Wood  Xnd  depoti  Sonria  rlvtr,  Guada. 


Unio— Continaed. 

prlson8(M.d^H.)  Whiteaves.  (1885.) 

GeoL  and  Nat.  Hist  Snr.  Can.,  Cont  Can.  Pala- 
ont,  vol.  1,  pt  1,  p.  65,  pi.  10,  flg.  3.    Montreal, 
1886.    J.  F.  Whiteavea. 
Formation:  Cretaceoua. 

Location:  Belly  river,  two  milea  above  Wood- 
pecker laland,  Canada. 

proavitns  n.  a.  White.    (1877.) 

BolL  U.  8.  GeoL  and  Geogr.  Snr.  Terr.,  vol.  3, 
No.  3,  pp.  608, 604.    Wash.,  1877.    C.  A.  White. 
Formation:  Cretaceoua. 
Location:  Black  Buttea,  Wyo. 

proavitns  White.    (1879.) 

Bleventh  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Snr. 

Terr.,  p.  818.    Waah.,  1879.    a  A.  White. 
Formation:  Cretaceoua. 
Location:  Black  Buttes  station,  Wyo. 

proavitns  White.    (1880.) 

Twelfth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Sur. 

Terr.,   pt  1,  pp.  66,    66,  pL    88,  flga.   Za-d, 

Waah.,  1880.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Black  Buttea  station,  Wyo. 

proavitns  White.    (1883.) 

Third  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Snr.,  pb 
483,  pL  IS,  figa.  3-6.    Waah.,  1883.    CA.Whita. 
Formation:  Cretaceous. 
Location:  Black  Buttea,  Wya 

— prophetions  n.  s.  White.    (1876.) 

Bep.  GeoL  Uinta  Mts.,  pp.  126,  186.    Wash.,  1876L 

C.  A.  White. 
Formation:  Tertiary  [Cretaceoua]. 
Location:  Black  buttee,  Wyo. 

phophetions  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Bar. 

Terr.,  p.  818.    Waah.,  1879.    C.  A.  White. 
Formation:  Cretaceoua. 
Location:  Black  Buttea atatlon,  Wyo. 

prophetions  White.    ( 1880. ) 

Twelfth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Sor., 

Terr.,  pt.  1,  p.  66,  pi.  88.  flg.  6a.    Wash.,  188a 

a  A.  White. 
Formation:  Cretaceoua. 
Location:  Black  Buttes  station,  Wyo. 

prophetions  White.    (1883.) 

Third  Ann.  Bep.  U.  &  Geol.  Snr.,  p.  483,  pL  U^ 

flg.  3.    Waah.,  1883.    C.  A.  White. 
Formation:  Cretaceoua. 
Location:  Black  bnttea,  Wyo. 

radiatoides  n.  s.  Lea.    (1868.) 

Proc  Acad.  Nat  ScL,  Phila.,  for  1868,  p.  168. 

Phila.,  1868.    laaao  Lea. 
Formation:  Cretaceoua. 
Location:  About  six  milea  northeast  of  Camden, 

N.J. 

radiatoides  (Lea)  Whitfield.  (1885.) 

Mon.  U.  8.  GeoL  Sur.,  voL  9,  pp.  846,  846^  pL  84^ 

figa.  1-3.    Waah.,  1886.    B.  P.  Whitfield. 
Formation:  Cretaceoua. 
Location:  Fiah  houaa,  Camden  ooanty^N.  J. 
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reotoidea  n.  s.  Whitfield.    (1885.) 

Hon.  U.  &  Qeol.  Snr.,  toL  9,  pp.  250,  861,  pi.  32, 

flgi.  1,2.    Waah.,  1885.    B.  P.  Whitfield. 
Formation:  Oretaceous. 
Location:  Fish  honse,  Camdan  oonntj,  N.  J. 

—  roanokoldea  n.  s.  Lea.    (1868.) 

Proc  Acad.  Nat  8ci.,  Phlla.,  for  1868,  p.  164. 

Phila.,  1868.    Isaac  Lea. 
Formation:  Oretaceow. 
Location:  Abont  Bix  milaa  northeait  of  Camden, 

N.J. 

roanokoidea  (Lea)  Whitfield. 

(1885.) 

Mon.  U.  8.  GeoL  Bar.,  toI.  9,  pp.  248,  249,  pU 
33,  flgs*  1. 2;  pL  84,  fig.  7-  Waah..  1886.  B.  P 
Whitfield. 

Formation:  Gretaceona. 

Locatloh:  Fiah  hooae,  Oamden  connty,  N.  J. 

— —  seneotua  n.  s.  White.    (1877.) 

Bull.  U.  8.  Geol  and  Oeogr.  Sur.  Terr.,  rol.  3,  No, 
3,  pp.  600,  601.    Waah.,  ISH.    0.  A.  White. 

Formation:  Gretaceona. 

Location:  Dog  oreek,  a  trtbntary  of  the  Upper 
Miawnri  rirer,  Mont. 

-^senectuB  White.    (1880.) 

Twelfth  Ann.  Bep.  U.  8.  Oeol.  and  Oeogr.  Sur. 

Terr..pt  1,  p.  69,  pL  28»  flga.  lo-e.    Waah., 

1883.    0.  A.  White. 
Formation:  Gretaceona. 
Location:  Valley  of  Dog  creek,  a  tributary  of  the 

Upper  HiBBOuri  rirer. 

senectuB  White.    (1883.) 

Third  Ann.  Bep.  U.  8.  GeoL  8nr.,  p.  4S2,  pi.  19, 

flga.  1, 2.    Waah.,  1883.    (X.  A.  White. 
Formation:  Gretaceona. 
Location:  Judith  rirer  beda. 

seneotua   (White)   Whiteaves. 

(1885.) 
GtHiI.  and  Nat.  Hist  Bur.  Gan.,Gont  Gan.  PaleonL 

vol.  1,  pt  1,  pp.  6,  7.    Montreal,  1886.    J.F* 

WhiteaTea. 
Foimation:  Gretaceona. 
Location:  Bow  rirer,  two  milea  below  the  mouth 

of  Jumping  Pound  river,  Ganada. 

seneotUB   (White)   Whiteaves. 

(1885.) 
Geol.  and  NaL  Hiat.  8ar.  Gan.,Gont.  Gan.  Flaleont, 

vol.  1,  pt.  1,  p.  67,  pi.  10,  fig.  2.    Montreal,  188B. 

J.  F.  WhiteaTea. 
Formation:  Gretaceona. 
Location:  South  Saakatchewan,  one  mila  below 

the  mouth  of  the  Bow  rirer,  Ganada. 

Btewardi  n.  s.  White.    (1876.) 

Bep.  GeoL  Uinta  Mta.,  p.  Ua    Waah.,  1876.    a 

A.  White. 
Formation:  JuFaasic. 
Location:  Flaming  gorge  of  Green  rirer,  near  the 

noithara  boundary  line  of  Utah. 


Unio — Cont  inned . 

Btewardi  White.    (1888.) 

Third  Ann.  Bep.  U.  8.  GeoL  Bur.,  p.  426,  pi 

1.  Waah.,  1888.    G.  A.  White. 
Formation:  JnraaBi& 
Location:  Northern  Utah. 

itewardl  White.    (1886.) 

Bull.  U.  8.  GeoL  8ar.,  No.  29,  p.  19,  pL  8, 

2.  Waah.,  1886.    0.  A.  Whlta. 
Formation:  JuraariA. 
Location:  Bight  milea  north  of  Ganyon  ctty 

near  banka  of  Gteen  rirer,  euuihegu  Wy 

—  BubrotuDdoidea  n.  s.  Lea.    (. 

Proc.  Aoad.  Nat.  BcL,  Phila.,  fbr  1868, 

PhlU.,1868.    laaacLea. 
Formation:  Gretaoaooa. 
Location:  About  aix  mUaa  nortfaeaat  of  0 

N.J, 

—  Bubrotnndoidea    (Lea)    Whil 
(1885.) 

Hon.  U.  8.  OeoL  Bur.,  toL  9,  pp.  24«,  247, 

fig.  5.    Wash.,  1885.    B.  P.  Whitfield. 
Formation:  Gretaceona. 
Location:  Flah  houae,  Gamden  county,  N. 

—  aubapatulata  n.  s.  M.  d^  H.    (: 

Proc  Acad.  Nat  Sci.,  Phila.,  for  1867, 

Phila.,  1858.    Meek  dk  Hayden. 
Formation:  Gretaceona. 
Location:  Mouth  of  Judith  riTer,  Nebr.  p 

—  BubBpatulatuB  (M.  AH.)] 

(1876.) 
Bep.  U.  S.  Geol.  Sur.  Terr.,  toL  9,  pp.  6 
pL  41,  figs,  la,  b.    Waah.,  1876.    F.  B.  1 
Formation:  Gretaceona. 
Location:  Mouth  of  Judith  rirer,  Mont. 

—  BiibBpatiilataa  (M.  &  H.)   \i^ 
(1880.) 

Twelfth  Ann.  Bep.  U.  8.  OeoL  and  Geog 
Terr.,  pt.  1,  p.  71.    Waah.,  1880.    G.  A. 
Formation:  Gretaoeoua. 
Location:  Month  of  Judith  rlrer,  Mont. 

—  BubapatulatuB  (Meek)  '^ 
(1883.) 

Third  Ann.  Bep.  U.  8.  OeoL  Sur.,  p.  4S2, 

figs.  2,  3.    Waah.,  1883.    a  A.  White. 
Formation:  Gretaceona. 
Location:  Judith  rlrar  beda. 

—  Bupragibboana  n.  s.  White 

(1885.) 
Oeol.  and  Nat.  Hiat  Sur.  Gan. ;  Cont  Can.  Pi 

ToL  1,  pt  1,  pp.  66,  67,  pL  10,  fig.  1.    Mc 

1886.    J.  F.  Whitearea. 
Formation:  Gretaceona. 
Location:  South  Saskatchewan,  ona  mile 

the  mouth  of  the  Bow  rirar,  Gianada. 

—  terrse-rubrea  n.  a.  Meek.    (1871 

Ann.  Bep.  U.  8.  Geogr.  Ezpl.  and  Sur.  wa 
hundredth  meridian  for  1876,  p.  84. 
1875.    F.  B.  Meek. 

Formation:  Trianic. 

Location:  Gallinaa creak,  N. 
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—  texraB-nibne  (Mtek )  Cope.    ( 1877. ) 
U.  S,  Q90gt.  Bar.  wwt  one-hundredth  meridian, 
ToL  4,  pt.  2,  p.  9,  pi.  23,  flffs.  7,  7a.    Waeh., 
1877.    E.  D.  Cope, 
fonnatlon:  TriMrio. 
Location:  Gallinae  creek,  N.  Hex. 

— 'tozonotna  n.  8.  White.    (1886.) 

BalL  U.  8.  OeoL  Snr.,  No.  29,  p.  17,  pi.  2,  flgi.  1, 2. 

Wash.,  1880.    C.  A.  White. 
Fonnatlon:  Jnranic 
liocatlon:  Sight  milea  north  of  Canyon  citj,  Colo. 

vetneta  n.  8.  Meek.    (1860.) 

P»c  Acad.  Nat.   8cl.,  Phila.,  for  1860,  p.  312. 

Phila.,  1801.    F.B.Heek. 
Fonnatlon:  Cretaceona 
Iiocatlon:  Bear  ilTer,  near  the  month  of  Salphnr 

crook,  latitude  41°  12^  north,  iongitnde  110°  62' 


—  vetostiui  Meek.     (1870.) 

Pioc  Am.  Philoe.  Soc.,  toL  11. 1869. 1870,  p.  430. 

Phila.,  1871.    F.  B.  Meek. 
Formation:  Tertiaij  [Cretaceous]. 
Ijocatlon:  Limeetone  bill.  Bear  river. 

--  ▼etustus  Meek.    (1876.) 

Bep.  Expl.  Great  Basin  Terr.  Utah,  p.  361, 
pi.  6,  figs.  12,  a,  h.     Wash.,  1876.     F.  B.  Meek. 

Formation:  Cretaceons? 

Ijocation:  Bear  rirer,  near  the  month  of  Sulphur 
creek. 

▼etuatua  Meek.    (1877.) 

Bep.  Qeol.  Expl.  Fortie  h  Parallel,  vol.  4,  pt  1, 
pp.  164,165,  pi.  17,  figs.  6,  o-c.   Wa8h.,lSn.    F. 

B.  Meek. 
Formation:  Cretaceous. 
Xjocatioo:  Bear  river,  near  the  month  of  Sulphur 

creek,  Wjo. 

vetuBtQB  (Meek)  White.    (1879.) 
KleTonth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 

Terr.,  p. 242.    Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Xxxattion:  Bear  river  ralley,  Wyo. 

▼etaatuB  (Meek)  White.    (1880.) 

Twelfth  Ann.  Bep.  U.  S.  Geol.  and  Gcogr.  Sur. 

Tcrr.,pt.l,  p. 71.    Wash.,  188a    O.A.White, 
formation:  Cretaceous, 
location:  Bear  river  valley,  both  above  and  below 

Frantton,  Wyo. 

vetustiui  (Meek)  White.    (1883.) 

Third  Ann.  Bep.T7.  S.  Geol.  Sur.,  p.  430,  pL7,flga. 

1^    Wash.,  1883.    0.  A.  White. 
Formation:  Cretaceous. 
Ijocation:  South weetem  Wyoming  and  adjacent 

parts  of  Utah. 

(Bapbla  ?)  nebraBcensis  n.  a.  Meek« 
(1871.) 

Fourth  Ann.  Bep.  U.  S.  GeoL  and  Geogr.  Snr. 

Terr.,  p.  303.    Wash.,  1871.    F.  B.  Meek. 
Formation:  Cretaceous. 
Iiocation:  Oppoeite  Sioux  city,  on  the  MiMOari, 

la  Dakota  connty,  Nebr. 


XTnlo— Continued. 

sp.  nndet.  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  S.  GeoU  and  Geogr.  Bar. 
Terr.,  p.  168.    Wash.,  1879.    a  A.  Whlta. 

Formation:  Cretaceous. 

Location:  Crow  creek,  Colo. 

sp.  undet.  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  &  Geol.  and  Geogr.  Bm, 

Terr.,  p.  236.    Wash.,  1879.    C.  A.  Whlta. 
Formation:  Cretaceous. 
Location:  Coalville,  Utah. 

UnlonopaiB  (suhgen.  Swainson)    Meek. 

(1876.) 
Bep.  U.  S.  GeoL  Sor.  Ttorr.,  rol.  9,  p.  113.    Wash., 
1876.    F.  B.  Meek. 

Uroayoa  n.  g.  Qabb.    (1869.) 

Geol.  Sur.  Gal.  Paleont.,  voL  2.  p.  169.    Phila., 
1869.    W.  M.  Gabb. 

oaudatan.s.  Gabb.    (1869.) 

Geol.  Sur.  Cal.  Paleont.,  vol.  2,  p.  169,  pi.  27,  fig. 

38.    Phila.,  1869.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Locatl<ni:  Martinez,  CaL 

Vaginulina  oaloipara  Ehrenberg. 

(1854.) 
Mikrogeologie,  Taf.  32,  fig.  7.     Lelpsig,  1854, 

C.  G.  Ehrenberg. 
Formation:  Cretaceous. 
Location:  Mississippi  region. 

oretflB  Ehrenberg.    (1854.) 

Mikrogeologie,  Taf.  32,  fig.  8.     Leipeig,  1864. 

C.  G.  Ehreuberg. 
Formation:  Cretaceous. 
Location:  Mississippi  region. 

Bubacuta  Ehrenberg.    (1854.) 

Mikrogeologie,  Taf.  32,  fig.  9.      Leipzig,  1854. 

C.  G.  Ehrenberg. 
Formation:  Cretaceous. 
Location:  Mississippi  region. 

Valvata  (Miiller)  M.  &  H.    (1865.) 

Paleont.  Up.  Missouri,  Smithson.  Cont.  KnowU, 
vol.  14,  No.  172,  pp.  112,  113.  Wash.,  1865. 
Meek  A  Hayden. 

( Miiller)  Meek.    ( 1876. ) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  vol.  9,  p.  590.  Wash., 
1876.    F.  B.  Meek. 

.-*^  bioincta  n.  e.  Whiteaves. 

Geol.  and  Nat  Hist.  Sur.  Can.,  Cont  Can.  Pale- 
ont, vol.  I,  pt  1,  pp.  26,  26,  pL  3,  flgi.  3, 8, 8a,  6. 
Montreal,  1886.    J.  F.  Whiteaves. 

V^rmation:  Cretaceous. 

Location:  Mouth  of  Blind  Man  river,  township 
89,  range  27,  weet  of  fourth  principal  meridian, 
Canada. 

filoaa  n.  s.  Whiteaves.    (1885.) 

Geol.  and  Nat  Hist.  Sur.  Can.,  Cont  Can.  Pale- 
ont, vol.  1,  pt  1,  p.  25,  pi.  3,  figs.  7, 7a.    Mont- 
real,  IBSS.    J.  T.  Whiteaves. 
Formation:  Cretaceous. 

Location:  Pinch er  creek,  mouth  of  ttie  Blind  Man 
river,  township  39,  range  27,  west  of  fourth  prin- 
cipal meridian,  Canada. 
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Valvata — Con  tinned.' 

•^— ?  montanaensis  n.  b.  Meek.    (1876.) 

Sep.  U.  S.  Geol.  Bar.  Terr.,  toI.  9,  pp.  691,  fi82, 
flgi.  81-63,  p.  691.     Wftfh.,  1876.    F.  B.  Maek. 

Fomifttlon:  Creteoeoas? 

Location:  Mouth  of  Jodith  rlTer,  on  the  Upper 
MiMoari,  MonL 

— ^?  montanaenaia  (Meek)  White. 
(1880.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr.  Terr., 

pt.1,  p.  102.    WMh.,  1880.    C.  A.  White. 
Formation:  Gretaceoiu. 
.  Location:  Upper  Minouri  rirer  region. 

-^-— ?  montanaenaia  (Meek)  White. 
(1883.) 

Third  Ann.  Bep.  U.  8.  Qeol.  Snr.,  p.  470,  pi.  27, 

fig.  24.    Wash.,  188S.    a  A.  White. 
Formation:  Gretaceona. 
Location:  Upper  Hisonri  river  region. 

—  nana  n.  s.  Meek.    (1873.) 

Sixth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  Snr.  Terr., 

p.  607.    Wash.,  1873.    F.  B.  Meek. 
Formation:  Cretaceona. 
Location:  Oarleton*B  coal  mine,  GoaWille,  Utah. 

nana  (Meek)  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  S.  Geol  and  Geogr.  Bar. 

Terr.,  p.  238.    Waah.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  OoalTllle,  Utah. 

nana  (Meek)  White.    (1880. ) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 

Terr.,  pt  1,  pp.  33, 34,  pi.  12,  flga.  17a,  b.  Waah., 

1880.    0.  A.  White. 
Formation:  Gmtaceona. 
Location:  Oarleton'a  coal  mine,  Coalville,  Utah. 

nana  (Meek)  White.    (1883.) 

Third  Ann.  Bep.  U.  8.  Geol.  Sur.,  p.  470,  pi.  6,  flga. 

19,  20.    Waah.,  1883.    C.  A.  White. 
Formation:  Cretaceoua. 
Location:  Coalville,  Utah. 

—  parvula  n.  s.  M.  6l,  H.    (1856.) 
Proc.  Acad.  Nat  Sci.,  Phila.,  vol.  8,  for  1866,  p. 

123.    Phila.,  1867.    MeekAHayden. 
Formation:  Tertiary  [Cretaceoua]. 
Location:  Three  miles  below  Fort  Unlpn. 

parvula  (M.  <&  H.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Snr.  Terr.,  vol.  9,  p.  691.    Waah., 

1876.    F.  B.  Meek. 
Formation:  [Cretaceous.] 
Location:  Three  miles  below  Fort  Union,  Dak. 

parvula  (M.  Sc  H.)  White.    (1880.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 
Terr.,  pt  1,  p.  102.    Waah.,  1880.    a  A.  White. 
Formation:  Cretaceona. 
Location:  Upper  Missouil  river  region. 

■cabxlda(M.<&H.f)  White.    (1886.) 

Bull.  U.  8.  Geol.  Snr.  No.  89,  p.  22,  pL  4^  figs.  1-8, 

19.    Waah.,  1886.    a  A.  WhitSw 
Formation:  Jnraada. 
Location:  Eight  milea  north  of  Canyon  city,  Oolo. ; 

Alao  Black  hilla  of  Dakota. 


Valvata — Continued. 

■cabrida(M.<&fl.)  White.  (1883.) 

Third  Ann.  Bep.  U.  S.  Geol.  Sur.,  p.  470,  pL  3,  fl^ 

7.    Wash.,  1883.    G.  A.  White. 
Formation:  Jnraaaic. 
Location:  Vicinity  of  the  Black  hiUa. 

aubumbilloata   (M.  &  H.)  Meel 

(1876.) 

Bep.  U.  8.  GeoU  Snr.  Terr.,  vol.  9,  pp.  690,  69 
pi.  48,  flga.  13»<.    Waah.,  1876.    F.  B.  Meel 
Formation:  [OrBtaoeona.] 
Location:  Three  milea  below  Fort  Union,  Dak. 

BubnmtaiUoata  (M.  &,  H.)   Whiti 

(1880.) 
Twelfth  Ann.  Bep.  U.  B.  Geol.  and  Geogr.  8u 
Terr.,  pt  1,  p.  102.    Waah.,  1880.    G.  A.  Whit 
Formation:  Cretaceoua. 
Location:  Upper  Miaaouri  river  region. 

BubumbiUoata  (M.  &,  H.)    Whit 

(1883.) 

Third  Ann.  Bep.  U.  8.  Geol.  Sur.,  p.  470,  pi.  S 

fig.  26.    Waah.,  1883.    C.  A.  Whitew 
Formation:  Cretaceoua. 
Location:  Upper  Missouri  river  r^ion. 

?  (Tropidina  acabrlda  n.  b.  M. 

H.    (1865.) 

Paleont.  Up.  Missouri,  Smithson.  Cont  Kno^ 
vol.  14,  No.  172,  p.  113,  pi.  4,  flga.  2,  0., 
Wash.,  1865.    Meek  k  Hayden. 

Formation:  Jurassic. 

Location:  Near  southwest  base  of  Black  hills. 

Vanikoro  (Qnoy  &,  Gaiin)  Meek.  (1874 

Bep.  U.  &  Geol.  Sur.  Terr.,  vol.  9,  p.  889.  Ws^ 
1876.    F.  B.  Meek. 

ambigua  (M.  &,  H.)  Meek.    (1874 

Bep.  U.  8.  GeoL  Sur.  Terr.,  vol.  9,  pp.  830,  3 
pi.  19,  flga.  12a^    Wash.,  1876.    F.  B.  Mo^ 

Formation:  Cretaceous. 

Location:  Tellowstone  river,  160  milse  abov9 
mouth. 

ambigua  (M.  d^  H.)  WhitfieL 

(1880.) 
Bep.  GeoL  Black  Hills  of  Dak.,  pp.  430,  43Ur 

12,  fig.  14.    Wash.,  1880.    B.  P.  Whitfield. 
Formation:  Cretaceona. 
Location:  On  the  Cheyenne  river.  Black  hiila^ 

pulohella   nom.  prov.  Whitea^' 

(1884.) 


Geol.  and  Kat  Hist  Sur.  Can.,  Mes.  Fc 
pt  3,  pp.  216,  216,  pL  27,  flga.  4,  4a.    Montr^ 
1884.    J.  F.  Whiteavea. 

Formation:  Cretaceona. 

Location:  East  end  of  Mand  island,   oppo^ 
Leading  island. 

VanikoropalB  n.  g.  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Sur.  Terr.,  voL  9,  p.  SSL    Ws^ 
1876.    F.  BwMeek. 

—  BuoienBla  n.  8.  White.    (1889.) 

BulL  U.  8.  Geol.  Sur.  No.  61,  p.  46,  pL  T; 

Wash.,  1889.    C.  A.  White. 
Formation:  Cretaceona. 
Location:  Sucia  laland. 
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VanlkoropsUi — Contiiiiied. 
-<'^^taoiiia7axia(M.d&H.)Meek.    (1876.) 

Bcft.  U.  &  GeoU  Bar.  T«Tr.,  roL  9,  p.  888|  pU  39, 

flgi.  So,  b.    WMh.,  1876.    r.  B.  Meek. 
Tonnation:  Ontaoeona. 
Locatioa:  Month  of  Judilh  rlTw,  on  the  Uppor 


taomeyana  (M.  A  H.)  Whitfield. 

1876.) 
Bep.  Bao.  Ouroll,  Mont.,  toTellowBtone  National 

Park,  p.  146,  pi.  2,  flgi.  U-U.    Wash.,  1876. 

B.  P.  Whitfield. 
Farmation:  Cretaceona. 
Location:  Near  the  month  of  Judith  xtror,  Uont. 

taomeyana  (M.  d^  H.)  Whiteaves. 

(1885.) 

GeoL  and  Nat,  Hlat.  8nr.  Can.,  GonL  Oan.  Paleont., 
Tol.  1,  pt.  1,  p.  49.  Kontreal,  1885.  J.  F, 
WhitaaTet. 

Fonnation:  Oretaceona. 

Location:  Three  mllee  north  of  'Rom  oonlM,near 
Inrine  station,  on  the  Oanadian  Paeiflo  rail- 
way, Canada. 
"^aBcnlnm  n.  g.  White.    (1889.) 

BnIL  U.  8.  QeoU  Bnr.,  No.  61,  p.  16w  Waeh., 
1889.    0.  A.  White. 

obUquum  n.  8.  White.    (1889.) 

BnU.  U.  fi.  Geol.  8nr.  No.  61,  p.  16,  pL  4,  flgi. 

19-21.    Wash.,  1889.    0.  A.  White. 
FDnnation:  Cretaceoni. 
Location:  Canyon  of  Chico  creek,  fifteen  milee 

east  of  Chico,  Bntte  connty,  CaL. 

"Velatella  (subgen.  Meek)  White.  (1875.) 

Bep.  Geogr.  and  QeoU  SxpL  and  Sar.  weit  of 
One-hnndredth  Meridian,  toL  4,  pt.  1,  p.  189. 
Wadi..  1876.    C.  A,  White. 

baptiata   (White)   Whiteavee. 

(1885.) 

Qeol.  and  Nat.  Hist  Bar.  Can.,  Gont.  Can.  Pale- 
ont., Tol.  1,  pt.  1,  p.  73.  Montreal,  1886.  J. 
F.  Whitearea. 

Fonnation:  Cretaceoni. 

Location:  ConI4e  "abont  fourteen  milea  north- 
eastward from  the  meet  eastern  of  the  Three 
Bnttee,**  near  the  forty-ninth  parallel;  Belly 
rirer,  east  side  of  Driftwood  bend,  and  Belly 
riyer,  near  Its  junction  with  the  Bow  rirer; 
south  side  of  Milk  rirer,  one  mile  abore  the 
mouth  of  PA-kow-ki  ooul6e;  South  Saskatche- 
wan, one  mile  below  the  mouth  of  the  Bow 
rirer,  Canada. 

^eleda  n.  g.  Conrad.    (1870.) 

Am.  Jour.  Conch.,  rol.  6,  Phlla.,  1870, 1871,  p.  74. 
Fhila.,  1871.    T.  A.  Conrad. 

— «  llntea  n.  a.  Conrad.    (1870.) 

Am.  Jour.  Conch.,  rol.  6;  Phila.,  1870, 1871,  p.  74. 

Phlla.,  1871.    T.  A.  Conrad. 
Fonnation:  Cretaceous. 

Untea  Conrad .    (1875. ) 

Bep.  Geol.  Snr.  N.  a,  rol.  I,  Baleigh,  1876. 

W.  0.  Kerr.    App.  A,  p.  9,  pi.  1,  fig.  26.    T.  A. 

Ccmrad. 
Sfioimatlon:  Cretaceoni. 
Xocation:  ftiow  hill,  Qrseae  county,  N.  CL 
BXTLL.  103 ^30 


Veleda — Continued. 

Uatea  (Con.)  WhitfleUL    (1885.) 

Mon.  U.  8.  OeoL  Bur.,  roL  9,  pp.  172, 178,  lO.  n» 
fifs,18-<l.    Wash.,  1886.    B.  P.  Whitflald. 

Formation:  Cretaoaous. 

Location:  Bar.  Q.  a  Bchanok^  pUiy  near  Marl* 
boro,  N.  J. 

naaata  n.  s.  Whitfield.    (1885.) 

Mon.  U.  &  Oeol.  Bur.,  roL  9,  p.  217,  pi.  28,  llg.  2S. 

Wash.,  1886.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Near  New  Egypt,  N.  J. 

telllnoidea  n.  a.  Whitfield.    (1885.) 

Mon.  U.  8.  Geol.  Snr.,  rol.  9,  pp.  173, 174,  pL  2S, 
fig.  23.    Wash.,  1888.    B.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  Ber.  G.  C.  Schanck*s  ptti,  near  Marl- 
boro, Monmonth  connty,  N.  J. 

^-^  tranareraa  n.  a.  Whitfield.    (1885.) 

Mon.  U.  8.  Geol.  Bur.,  rol.  9,  p.  174,  pi.  28,  fig.  22. 

W«h..  1886.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Marlboro,  N..  J. 

Vellatla  (Anojlna)  mlnuta  n.  a.  M.  A, 
H.     (1856.) 
Proc.  Acad.  Nat.  BoL,  Phila.,  roL  8,  for  186i,  p. 

12a    Phila.,  1867.    Meek  A  Hidden. 
Fbrmation:  Tertiary  [Cretaceous]. 
Location:  Three  miles  below  Fort  TTnlon. 

Veloritina  n.  aabgen.  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Snr.  Terr.,  rol.  9,  p.  161.  Wfidi., 
1876.    F.  B.  Meek. 

Vaniella  (Stoliozka)  White.    (1875.) 
Bep.  Gcogr.  and  Geol.  Kxpl.  and  Bur.  west  of 
One-hundredth  Meridian,  rol.  4,  pt.  1,  p.  186. 
Wash.,  1876.    C.  A.  White. 

(Stoliozka)  Meek.   (1876.) 

Bep.  U.S.  Geol.  Snr.  Terr.,  rol.  9,  p.  148.  Wash., 
1876.    F.  B.  Meek. 

oonradl  (Mort.)  Whitfield.    (1885.) 

Mon.  V.  B.  Geol.  Bur.,  rol.  9,  pp.  144, 146,  pL  19^ 
figs.  8-10.    Wash.,  1886.    B.  P.  Whitfield. 

Formation:  Cretaceous. 

Location:  Holmdel,  and  (torn  Bar.  Q.  C  Bchanck^s 
pits,  near  Marlboro,  N.  J. 

^-*  oraaaa  n.  a.  Whiteavea.    (1879.) 

GeoL  Bar.  Osa.  Mea.  Foss.,  rol.  1,  pt  2,  pp.  168, 
164,  pi.  18,  fig.  L  Montnal,  1879.  J.  F.Whit- 
earea. 

Formation:  Cretaceous. 

Location:  Buda  Idanda. 

deciaa  (Mort.)  Whitfield.    (1885.) 

Mon.  U.  8.  GeoL  Snr.,  roL  9,  pp.  146-147,  pL  19^ 

figs.  16, 16.    Wash.,  1886.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Blue  Ball,  and  at  the  marl  pits  of  L 

Btratton,  near  Mullioa  Hill,  N.  J. 

elevata  (Con.)  Whitfield.    (1885.) 

Mon.  U.  8.  Geol.  Snr.,  rol.  9,  pp.148,  149,  pL  19, 

figs.  6,  7.    Wash.,  1886.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Haddonfield,  N.  J. 
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Veniella—- Gontinaed. 

— —  goniophora  (Meek  ms.)  White. 

'  B«p.  Geogr.  and  Oeol.  Bxpl.  Mid  8ur.  west  of  One- 
hundredth  meridian,  toI.  4^  pt  1,  p.  186. 
Wadi.,1875.    G.  A.Whltew 

Fonnation:  Gretaceooa. 

Looation:  Sontheaet  of  Faria,  Uteh. 

-^—  goniophora  n.  s.  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Bar.  Terr.,  toI.  9,  pp.  162,  163, 
pL  4;  fig.  4;  fig.  12,  p.  162.  Wash.,  U76w  T. 
KMeek. 

Formation:  Gretaceone. 

Location:  MiBtonrl  rirer,  near  Tort  Benton. 

ii—  htmillia  (M.  A,  H.)  White.    (1879.) 
Blaventh  Ann.  Bep.  U.  8.  Oeol.  and  Qeogr.  8nT. 

Terr.,  p.  182.    Wash.,  18791.    a  A.  White. 
Fonnation:  Gretaceons. 
Location:  Tallejs  of  the  Oscha  la  Pondre  ud 

Little  Thompson  creek,  Golo. 

-*— hmnilia  (M.  A  H.)  Whitfield. 

(1880.) 
Bap.  Oeol.  Black  Hais  of  Dak.,  p.  414,  pL  IQy 

figs.  7-13.    Wash.,  1880.    B.  P.  Whitfield. 
Formation:  Gretaceons. 
Looation:  On  the  Gheyenns  river,  near  Old  Woman 

foilE,  Wyo. 

^ —  ixiflata  (Con.)  Whitfield.    (1885.) 

Mon.  U.  8.  Oeol.  8ar.,  rol.  9,  pp.  147, 148,  pL  19, 

figs.  4,  6.    Wash.,  1886.    B.  P.  Whitfield. 
Formation:  Gretaceons. 
Location:  Grosswlcks,  N.  J. 

rhomboidea  (Con.)  Whitfield. 

(1885.) 

Hon.  n.  8.  Oeol.  Bur.,  toI.  9,  pp.  216,  218,  pL 
28,  figs.  12,  IS.    Wash.,  1886.    B.  P.  Whitfield. 
Formation:  Gretaceons. 
Location:  Burlington  oonnty,  N.  J, 

anbovalis  (Con.)  Whitfield.   (1885.) 

Hon.  U.  &  OeoL  Snr.,  toI.  9,  pp.  160, 161,  pi.  19, 

figs.  1,2.    Wash.,  1885.    B.  P.  Whitfield. 
Formation:  Gretaoeous. 
Location:  Grosswioki,  N.  J. 

Bubtnmida  (M.  A  H.)  Meek.  (1876.) 

B«p.  U.  8.  Oeol.  Snr.  Terr.,  toI.  9,  pp.  164, 166, 
pi.  17,  figs.  6a,  b.    Wash.,  1876.    F.  B.  Meek. 
Fonnation:  Gretaceons. 
Location:  Yellowstone  rirer. 

trapezoidea  (Con.)  Whitfield. 

(1885.) 
Mon.  U.  8.  GeoL  8nr.,  toI.  9,  pp.  161, 162,  pL  19, 

fig.  3.    Wash.,  1885.    B.  P.  Whitfield. 
Formation:  Cretaceous. 
Location:  Holmdel,  N.  J. 

trigona  (Oahh.)  Whitfield.    (1885.) 

Mod.  U.  S.  Oeol.  8ur.,  rol.  9,  pp.  149,  160,  pi.  19, 
figs.  11-14,    Wash.,  1886.    B.  P.  Whitfield. 

Formation:  Cretaceous. 

liocation:  Boonton,  Monmonth  oooaty,  and  Free- 
hold, N.  J. 


Veniella — Continued. 

^ —  (VeniUcardia  ?)   homilla    (M.   A 

H.)Meek.    (1876.) 
Bep.  U.  8.  Oeol.  8ur.  Terr.,  vol.  9,  pp.  165, 166; 

pi.  30,  figs.  6a-«.    Wash.,  1876.    F.  B.  Meeik. 
Fonnation:  Gretaceons. 
Location:  On  a  branch  of  Cheyenne  ri^er,  near 

the  Black  bills,  on  Cache  la  Poadie  rtTor,  Ool« 

Venllla  n.  g.  Morton.    (1833.) 

Am.  Jour.  8ci.,  1st  ser.,  toI.  23,  p.  SM.  Ksv 
Hayen,  1833^    8.  O.  Morton. 

oonradi  n.  a.  Morton.    (1833.) 

Am.  Jour.  8cl.,  1st  eer.,  toU  23,  p.  294,  pL  8,flg[b 

1,  2.    New  Haren,  1833.    8.  O.  Morton. 
Formation:  Cretaceous. 
Location:  New  Jeraey. 

—— oonradi  Morton.    (1834.) 

8ynop.  Org.  Bem.  Cret.  Or.  U.  8.,  p.  67,  pL  B,tgfk 

1,  2.    Phlla.,  1834.    8.  O.  Morton. 
Formation:  Orataeeons. 
Location:  Ameytown,  N.  J.;  Prairie  Blnll^  AUl 

oonradi  (Morton)  Gabh.    (1876.) 

Proc.  Acad.  Nat  Sci.,  Phila.,  for  187^  p.  SUL 

Phila.,  1876.    W.  M.  Oabb. 
Formation:  Gretaoeous. 
Location:  Patanla  creek,  Oa. 

- —  elevata  n.  s.  Conrad.    (1870.) 

Am.  Jour.  Conch.,  rol.  6,  Phila.,  1870, 1871,  pp. 

74,  76,  pi.  1  [3],  figs.  7,  To.    Phila.,  1871.    T.  A. 

Conrad. 
Formation:  Gretaceons. 
Location:  Haddonfleld,  N.  J. 

mortoni  n.  s.  M.  A  H.    (1862.) 

Proc.  Acad.  Nat.  8cL,  Phila.,  for  1862,  pp.  2T,M. 

Phila.,  1863.    Meek  A  H«yden. 
Formation:  Gretaoeous. 
Location:  Chippewa  point,  near  Fort  Benton,  €■ 

the  Miasouri  rirer. 

quadrata  n.  8.  Qabb.    (1861.) 

Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1861,  p.  86i 

Phila.,  1862.    W.  M.  Gabb. 
Formation:  Cretaceous. 
Location:  Mississippi. 

rhomboidea  n.  s.  Conrad.    (1853.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  2,  2d  aer.,  185<X- 
1R64,  p.  276,  pi.  24,  fig.  7.  Phila.,  1860-1864. 
T.  A.  Conrad. 

Formation:  Cretaceous. 

Location:  Burlington  county,  N.  J. 

trapezoidea  n.  8.  Conrad.     (1860.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  rol.  4,  2d  ser.,  1868- 
1860,  p.  282,  pi.  47,  figs.  7.  Phila.,  1868-1860L 
T.  A.  Conrad. 

Fonnation:  Cretaceous. 

Location:  Eufoula,  Ala. 

trigona  n.  a.  Gabb.    (1861.) 

Proc.  Acad.  Nat.  Sd.,  Phila.,  for  1861,  pp.  8H 

326.    Phila.,  1862.    W.  M.  Gabb. 
Formation:  Cretaceous, 
Location:  Boonton,  N.  J. 
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Venilioardia  (snbgen.  Stoliozka)  Meek. 
(1876.) 
"Bap.  U.  8.  OwA.  Bat.  T»ir.,  ToL  9,  p.  149.  Waah., 
187&    F.B.MMk. 

Venna  [Linn.]  Shnmard.    (1859.) 

Truia.  Ac«L  ScL,  St.  Loaii,  toI.  1, 1856-1860,  p. 
698.    St.  LooJi,  1866-1860.    B.  F.  ShnmanL 

-^  ?  abnoxmiB  n.  s.  Eiohwald.    (1871.) 

G«OK.-Pal6ont.  Bemark.  HalbloB.  Hang.  o.  aleii- 
tiMOiea  loMin,  p.  17i,  Taf.  16,  flgi.  19, 20.  81 
Pataz«l>iirg,1871.    K.  Kichwald. 

Fonnatioii:  Gretacaona. 

Location:  Alaska. 

*■—  fleqnilateralia  n.  a.  G(abb. 

Gaol.  Box.  Gal.  Paleont,  toL  2,  p.  184»  pi.  80^  flg, 

76.    FblU.,  1869.    W.  IC  GaMk 
Tovmatlon:  Crotaceona. 
Location:  San  Diego,  OaL 

oircnlaila  n.  b.  M.  A  H.    (1856.) 

Ftoc  Acad.  Nat  Sd.,  Phila.,  for  1866,  p.  S7S. 

Fhila.,  1857.    HeekAHayden. 
Fonnatlon:  Oretaoaoua. 
Location:  Jnat  abore  tha  month  of  Milk  riT«r, 

Nabr. 

oostato-aqnamosa  n.  b.  Eiohwald. 
(1871.) 

G«og.-Palaont  Bemerk.  Halbina.  Mang.  n.  alen- 
tiachan,  Inaeln,  pp.  190, 18L  8t  Patanborg, 
1871.    X.  Sichwald. 

Formation:  Oretacaoaa. 

Location:  Kodiak  ialand,  Alaska. 

lentioiilaria  n.  b.  Gabb.    (1864.) 
Gaol.  Snr.  Oal.  Paleont,  rol.  1,  pp.  162,  pL  80, 

fig.  246.    Fhlla.,  1864.    W.  M.  Gabb. 
Formation:  Oretacaooa. 
Location:  Benicia,  Gal. 

—  meekana  n.  s.  Gabb.    (1860.) 

Jour.  Acad.  Nat.  Sd.,  Phlla.,  toI.  4, 2d  Mr.,  1868- 
1860,  p.  394,  pL  68,  flg.  23.  Phila.,  1868-1860. 
W.  M.  Gabb. 

Formation:  Gretaceona. 

Location:  Xafaala,  Ala. 

—  cnralia  (Sow.)  Credner.    (1870.) 

Zeitach.  DeatMsh.  GaoL  G«8.,  Band  22,  p.  8S5. 

Berlin,  1870.    H.  Gredner. 
Formation:  Gretaceoua. 
Location:  Haddon field,  N.  J. 

—  provlda  n.  a.  Eiohwald.    (1871.) 

Geog.-Paloont.  Bemerk.  Halbins.  Hang.  n.  alen- 
tiBchen,  loseln.,  pp.  131,  132.  St.  Peteraburg, 
1871.    E.  Eichwald. 

Formation:  Gretaceona. 

Location:  Unga  and  St.  Paul  ialands,  Alaska. 

—  rlpleyana  n.  s.  Gabb.    (1860.) 

Jonr.  Acad.  Nat.  Sci.,  Phila.,  vol.  4, 2d  ser.,  1868- 
1860,  pp.  303,  394,  pi.  68,  flg.  22.  Phila.,  1858- 
1860.    W.  H.  Gabb. 

Formation:  Gretaceona. 

Location:  Hardemui  county,  Tenn. 


Vanna — Continaed. 

— *  anblamelloaaa  n.  b.  Shumard.  (1858.) 

Txnoa.  Acad.  Sd.,  8L  Loula,  toI.  1, 1856-1860.  pp. 

696,599.    St  Lonia,  1856-1860.    B.F.  Shnmard. 
Fonnation:  Gretaceoua. 
Location:  Grayaon  county,  trt  miles  north  of 

Sherman,  Tex. 

< tatrahedra  n.  b.  Gabb.    (1864.) 

GeoL.  Snr.  Gal.  Paleont,  toL  1,  p.  163,  pl»  80^  flg. 

247.    Phila.,  1864.    W.  IL  Gabb. 
Fonnation:  Gretaceoua. 
Location:  Near  Martinea,  OaL 

^>—  ▼eatohii  n.  b.  Gabb.    (1864.) 

Geol.  Snr.  Gal.  Paleont.,  toL  1,  p.  162,  pL  28^  flg. 

142.    Phila.,  1864.    W.  IL  Gabb. 
Fonnation:  Gretaceoua. 
Location:  Tuscan  springa,  OaL 

-^~  (Meroenaxia  ?)  ▼axlana  n.  b.  Gabb. 
(1864.) 

OeoL  Sur.  Oal.  Paleont,  toL  1,  pp.  161, 162,  pL 
23,  flga.  140, 140a,  141.  PhiU.,  1864.  W.  IL 
Gabb. 

Formation:  Gretaceoua. 

Location:  Near  Martinez;  Pence's  ranch,  Butia 
county;  Tuscan  springs,  Tehama  county,  GaL 

(Linn.)  Morton.    (1829.) 

Jour.  Acad.  Nat  Sd.,  Phila.,  vol.  6,  Ist  ser.,  1827- 
1831,  p.  122.    Phila.,  1827-1831.    8. G.Morton. 

Formation:  Gretaceona. 

Location:  Big  Timber  creek,  Gloucester  county, 
N.  J. 

f  (Linn.) Morton.    (18S0.) 

Am.  Jour.  Sci.,  1st  ser.,  toI.  17,  p.  286.    New 

HaTen,  1830.    S.  G.  Morton. 
Formation:  Ferruginous  sand  [Gretaceoua]. 
Location: 

f  sp.  nndet.  Roemer.    (1849.) 

Texas,  p.  407.    Bonn,  1849.    F.  Boemer. 
Formation:  Cretaceous. 
Location:  Fredericksburg,  Tax. 

—  (f)  sp.  nndet.  Roemer.    (1852.) 

Kreide.  ron  Tex.,  p.  47.    Bonn,  1862.  F.  Boamar. 
Formation:  Gretaceoua. 
Location:  Fredericksburg,  Tex. 

Vermetus  (Sow.)  Morton.    (1830.) 

Jour.  Acad.  Nat  Sci.,  Phila.,  toI.  6,  let  ser.,  1827- 
1831,  p.  197.    Phila.,  1827-1831.    S.  G.  Morton. 

rotula  n.  8.  Mortoo.    (1830.) 

Jour.  Acad.  Nat.  Sci.,  Phila.,  toI.  6,  let  ser.,  1827- 
1831,  p.  197.    Phila.,  1827-1831.    S.G.  Morton. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

rotula  Morton.    (1830.) 

Am.  Jour.  Sci.,  Ist  ser.,  vol.  18,  pi.  3,  flg.  18.  New 
Haven,  1830.    S.  G.  Morton. 

rotula  Morton.    (1834.) 

Synop.  Org.  Rem.  Cret  Gr.  U.  S.,  pp.  81,  82,pl.l, 

flg.  14.    Phila.,  1834.    S.  G.  Morton. 
Formation:  Cretaceous. 
Location:  New  Jersey. 
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Vermetna — Continued. 

(Serpnla)  sp.  nndat.  Hill.    (1889.) 

G«ol.  Bar.  Texai,  Bull.  No.  4,  p.  17.    Anitln,  1889. 

B.  T.  Hill. 
Fonnatlon:  CreUceona. 
Location:  TezM. 

Veterioardia  (Con.)  Whitfield.    (1885.) 

Hon.  U.  S.  Geol.  8ar.,Tol.  9,  p.  127.  WMb.,1886. 
B.  P.  Whitfield. 

orenvllrata  (Lea)  Whitfield.  (1885.) 

Hon.  U.  S.  Gool.  8ur.,  rol.  9,  pp.  128,129,  pi.  18, 

flgi.  fr-7     Waiib.,  1885.    B.  P.  Whitfield. 
Formation:  Oretoceona. 
LocatJon:  Haddonfleld,  H.  J. 

ootoUrata(Gabb)  Whitfield.  (1885.) 

Hon.  U.  8.  Geol.  Sur.,  vol.  9,  pp.  1S7, 188.    Wash., 

1886.    B.  P.  Whitfield. 
Formatioo:  Gretaoaoae. 
Location:  New  Jersey? 

Vetooardia  n.  g.  Conrad.    (1868.) 

Am.  Jour.  Ooneh.,  toI.  4,  pp.  S46,  217.    Phlla., 
1868.    T.  A.  Gonrad. 

— »*  crenallrata  Conrad.    (1889.) 

Am.  Jour.  Conch.,  yoL  6,  Phila.,  1869, 1870,  p. 

43,  pi.  1,  fig.  23.    Phila.,  1870.    T.  A.  Gonrad. 
Formation:  Oretaceous. 
Location:  Haddonfleld,  N.  J. 

crenallrata  Conrad.    (1869.) 

Am.  Jour.  Conch.,  vol.  6,  Phila.,  1869, 1870,  p.  48. 

Phila.,  1870.  T.  A.  Conrad. 
Formation:  Cretaceous. 

Vitrina  (Drapemand)  Meek.    (1876.) 

Rep.  U.  8.  Geol.  Sur.  Terr.,  rol.  9,  pp.  644,  M6. 
Wash.,  1876.    F.B.Meek. 
obllqua  n.  s.  M.  &,  H.    (1857.) 

Proc.  Acad.  Nat.  Sd.,  PhiU.,  for  1858,  p.  134. 

PbiU.,  1858.    Meek  dk  Hayden. 
Furmation:  Cretaceous. 
Location:  Mouth  of  Judith  rirer,  Nebr. 

obUqua  (M.  &  H.)  Meek.     (1876.) 

Rep.  U.  8.  Geol.  Sur.  Terr.,  vol.  9,  p.  645,  pU  42, 
figs.  10a,  b.    Wash.,  1876.    F.B.Meek. 

Formation:  [Cretuceous]. 
Location:  Mouth  of  Judith  river. 

?  ObUqua  (M.  &  H. )  White.    (1883. ) 

Twelfth  Ann.  Rep.  U.  S.  Geol.  and  Geogr.  Sur. 
Terr.,  pt.  1,  p.  87.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Upper  Missouri  rirer  region. 

ObUqua  (M.  &  H.)  White.    (1883.) 

Tliird  Ann.  Bep.  U.  8.  Geol.  8ur.,  p.  452,  pi  .27, 

figs.  32,  83.    Wash.,  1883.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Upper  Missouri  rlrer  region. 

Vivlpara  coBBatotensiB  n.  a.  Hill.  (1888.) 

Ann.  Rep.  Geol.  8ur.  Ark.,  for  1888,  vol.  2,  p.  130, 
pL  3,  figs  4,  4a,  6,  5o.  Little  Bock,  1888.  B. 
T.  Hill. 

Formation:  Cretaceous?  • 

Location:  Well  near  Ohapel  hill,  Sevier  ooub^. 
Ark. 


Vivipama  (Montfort)  M.  4:  H.    y\%&.) 

Faleont.  Up.  Missouri,  Smithson.  Cont.  KnowL, 
voL  14,  No.  172,  pp.  U4,  U&  Waah.,  186ft. 
Meek  dk  Hayden. 

oonradi  (M.  &,  H.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  8ur.  Terr.,  voL  9,  pp.  697,  580^ 
pi.  42,  figs.  16»-<2.    Wash.,  1876.    F.  B.  Meek. 
Formation:  [Cretaceous]. 

Location:  Month  of  Jadlth  river,  Mont. 

conradi  (M.  &,  H.)  Meek.    (1877.) 

Bep.  Geol.  Ezpl.,  Fortieth  Parallel,  voL  4,  pt.  1, 
pp.  178, 179,  pi.  17,  figs.  18, 18a.  Waah.,  1877. 
F.  B.  Meek. 

Formation:  Cretaceous. 

Location:  Month  of  Snlphnr  creek,  on  Bear  riw; 
Wyo. 

oonradi  (M.  A  H.)  White.     (1880.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 
Terr.,  pt.  1,  p.  100.    Wash.,  1880.    C.  A.  Whitii 
Formation:  (k'etaoeoas. 
Location:  Month  of  Judith  river,  Mont. 

oonradi  (M.  &  H.)  White.    (1883.) 

Third  Ann.  Bep.  U.  8.  Geol.  8ur.,  p.  467,  pL  H 

Age.  4-6.    Wash.,  1883.    a  A.  White. 
Formation:  Cretaceous. 
Location:  Upper  Miseourl  river  region. 

oonradi  (M.  <&  H.)WhiteaYe8.  (1886.) 

Geol.  and  Nat.  Hist.  Sur.  Oan.,  Cont.  Can.  Pale- 
ont.,  vol.  I,  pt.  1,  p.  76.    Montreal,  1885.    J.F. 
Whlteaves. 
Formation:  Cretaceous. 

Location:  South  Saskatchewan,  six  miles  below 
the  mouth  of  the  Bow  river;  eouth  aide  of  Milk 
river,  one  mile  above  the  month  of  Pa-kow>ki 
couUe;  South  Suskatchewan,  one  mile  below 
the  nM>uth  of  the  Buw  river,  Canada. 

—  ooueai  n.  s.  White.    (1878.) 

BalL  U.  S.  Geol.  and  Geogr.  Sur.  Terr.,  vol.  4,  Noi. 
3,  pp.  717,  718.    Wash.,  1878.    O.A.White. 

Formation:  Cretaceous. 

Location:  Valley  of  Bear  river,  seven  miles  north- 
westward from  Evanston,  Wyo.,  and  at  several 
points  in  the  vicinity  of  Mellis  station.  Union 
Pacific  railroad,  near  the  confluence  of  Sulphur 
creek  and  Bear  river. 

oouaei  White.    (1879. ) 

Sleventii  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Bar. 

Terr.,  p.  245.    Wash.,  1879.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Bear  river  valley,  Wyo. 

ooneei  White.    (1880.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sor. 
Terr.,  pt  1,  p.  99,  pi.  30,  fig.  la.  Wash.,  1880. 
C.  A.  Wlilte. 

Formation:  Cretaceous. 

Location:  Valley  of  Bear  river,  seven  miles  north- 
ward ft-om  Evanston,  Wyo.,  and  also  near  the 
mouth  of  Sulphur  creek,  above  Kvanston. 

coueaU  White.    ( 1883. ) 

Third  Ann.  Bep.  U.  S.  Geol.  Sur.,  p.  467,  pi.  8,  flg. 

1.     Wash.,  1883.    0.  A.  White. 
Formation:  Cretaceous. 
Location:  Southwestern  Wyoming  and  a4}aoen^ 

parts  of  Utah. 
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yiTiparas-^oiitiiiiMd. 

gOU  n.  8.  M.  4k  H.    (1866.) 

IklMHt.  Up.  MlHcmri,  SmiUuon.  Gont  KnowL, 
TOL  14,  No.  172.  p.  116,  pL  ft,  flgi.  a»  a»  b. 
WMh.,  1866.    Meek  A  HftTdeo. 

formation:  JnnmAc. 

LocatioD:  Southwest  ban  of  Black  hilli. 

gOU  (M.  &.  H.)  White.    (1886.) 

Boll.  V.  8.  GeoU  Bar.,  Ko.  29,  p.  23,  pL  4,  fig.  17. 

Wadi.,188«.    0. A. White, 
formation:  Janoic. 
Location:  Black  hille  of  Dakota. 

—  gUliaans  (M.  A  H.)  White.    (1883.) 

Third  Ann.  Bep.  U.  6.  Geol.  Sor.,  p.  468,  pi.  8,  flg. 

8.    Wadi.,1883.    O.A.White. 
Formation:  Juraadc. 
Location:  Near  the  Black  hllla. 

- — leal  (M.  d;  H.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  8nr.  Terr.,  toI.  0,  pp.  677,  678,  pL 
44,  figs.  6a-d.    Wash..  1876.    F.  B.  Meek. 

formation:  [Cretaceous]. 

Location:  Three  miles  hetow  Fort  OUffce,  [N.] 
Dak. 

•— -  leal  (M.  A.  H.)  White.    (1880.) 

Twelfth  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  8nr. 
Terr.,  pt.  1,  p.  100.    Wash.,  1880.    C.  A.  Whit*. 
Formation:  Cretaceous. 
Location:  Upper  Missouri  rlTer  region. 

leal  (M.  A  H.)  White.    (1883.) 

Third  Ann.  Bep.  U.  8.  Geol.  Bur.,  p.  467,  pi.  27, 
flgB.10>14.    Wash.,  1683.    0.  A.  White. 

Fonuation:  OretaceonSb 

Locatiun:  Crow  creek  Talley,  east  of  the  Bocky 
mountains.  In  Colorado. 

leal  (M.  d^  H. )  Whiteaves.    (1885. ) 

Geol.  and  NaL  Hist  Sur.  Can.,  Cont.  Can.  Fale- 
ont.,  Tol.  1,  pt.  1,  p.  84.  Montreal,  1885.  J.  F. 
Wbit^ares. 

Formation:  Cretaceous. 

Location:  Bow  rirer,  four  miles  west  of  Blackfoot 
croMing;  St.  Mary  riTor,  at  Gooseberry  canyon, 
and  three  miles  north  of  the  forty-ninth  parallel; 
Old  Man  rlTer,  two  miles  abore  Rye-gran  flat; 
Belly  river,  twenty-three  milw  above  the  mouth 
of  the  Wat«rton;  Pincher  creek;  Blind  Man 
river,  near  fifth  principal  meridian,  Canada. 

^--  leal  (M.  A  H.)  Whiteayee.    (1886.) 

GeoL  and  Nat  Hist  Bur.  Oan.,  Cont.  Cim.  Pale- 
ont,  vol.  1,  pt.  1,  p.  88.  Montreal,  1886w  J.  F. 
Whiteaves. 

Formation:  Oretaoeous. 

Location:  Sourls  river,  four  miln  east  of  Boohe 
Perc^;  Short  creek,  Souris  river,  Canada. 

leldyl  (M.  St  H.)  Meek.    (1876.) 

Bep.  U.  S.  GeoL  8ur.  Terr.,  voL  9,  pp.  682,  68a» 
pi.  44,  flg.  4.    Wash.,  1876.    F.  B.  Meek. 

formation:  [Cretaceous]. 

Location :  Ten  miles  below  Fort  Union,  Dak.,  and 
near  the  mouth  of  Powder  river,  on  the  Tellow- 
itone,  in  Montana. 

leldyl  (M.  A  H.)  White.    (1880.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 
Terr.,  pt.  1,  p.  100.    Wash.,  1880.    0.  A.  White, 
formation:  Cretaceous. 
Iioeation:  Upper  Missoml  lirer  region. 


Vlvipama^-^ontinned. 

leldyl  (M.  A  H.)  White.    (1888.) 

Third  Ann.  Bep.  U.  &  Geol.  Sur.,  p.  467,  pi.  84,  fig. 

7.    Wash.,  1888,    0.  A.  White. 
Formation:  Gretaoeoos. 

leldyl  var.  forxnoaiia  n.  yar.  Meek. 

(1876.) 

Bep.  U.  8.  Geol.  8nr.  Terr.,  vol.  9,  p.  689,  pL  4I| 
figs.  So,  ft.    Wash.,  1876.    F.  B.  Meek. 

Formation:  [Cretaceoos]. 

Location:  Ten  miln  below  Fort  Union,  Dak.,  and 
near  the  mouth  of  Powder  river,  on  the  Yellow- 
stone, in  Montana. 

^leldyl  yar.  for  moans  (M.  A,  H.) 

White.    (1883.) 

Third  Ann.  Bep.  U.  8.  GeoL  Sur.,  p.  467,  pi.  84^ 

figs.  8, 9.    Wash.,  1883.    0.  A.  White. 
Formation:  Cretaceous. 

pangnltohenala  n.  s.  Whi  te.    ( 1876. ) 

Bep.  GeoL  Uinta  Mts.,  pp.  123, 184.    Wash.,l876w 

0.  A.  White. 
Formation:  Cretaceous. 
Location:  [Southern  Utah.] 

pangoltohenala  White.    (1883.) 

Third  Ann.  Bep.  U.  8.  Gool.  Sur.,  p.  467,  pL  80^ 

figs.  19-21.    W8sh.,1883.    aA.¥rhite. 
Formation:  Cretaceous. 
Location:  Southern  Utah. 

peouUarla  (M.  A  H.)  Meek.    (1876.) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  voL  9,  p.  680,  fig.  78. 

Wash.,  1876.    F.B.Me^k. 
Formation:  [Oretaoeous]. 
Location:  Fort  Clarke,  [N.]  Dak. 

peonUaxla  (M.  A  H.)  White.    (1880.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sur. 
Terr.,  pt.  1.  p.  100.    Wash.,  1880.    0.  A.  Whltab 
Formation:  Oretaoeous. 
Location:  Upper  Missouri  region. 

peonllarla  (M.  A  H.)  White.  (1883.) 

Third  Ann.  Bep.  U.  S.  GeoL  Sur.,  p.  467,  pL  8^ 

figs.  83,  24.    Wash..  1883.    0.  A.  White. 
Formation:  Oretaoeous. 

pUoapreasaa  n.  b.  White.    (1876.) 

Bep.  GeoL  Uinta  Mts.,  p.  US.  Wash.,  1876.   a  A. 

White. 
Formation:  Tertiary  [Oretaoeous]. 
Location:  Black  buttes,  Wyo. 

— —  plicapresBua  White.    (1879.) 

neventh  Ann.  Bep.  U.  S.  Geol.  and  Geogr.  8vr. 
Terr.,  pp.  209,  210.    Wash.,  1879.    0.  A.  Whitsw 
Formation:  Oretaceous, 
Location:  Tampa  valley,  near  Canyon  park,  OokK 

plloapreBBoa  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  S.  GeoL  and  Geogr.  Sor. 

Terr.,  p.  221.    Wash.,  1879.    0.  A.  White. 
Formation:  Cretaceoos. 
Location:  Black  Buttn  station,  Wyo.,  and  Tampa 

vallej,  near  Canyon  park,  Odo. 
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VivipamB — Continned. 

— -^  plioaprerans  White.    (1880.) 

.       Twelfth  Ann.  B«p.  U.  8.  Geol.  uid  0«ogr.  Snr. 

Terr.,  pL  1,  p,  88,  pi.  28,  flgi.  8a,  b.    WadUf 

1880.    C.  A.  White. 
Vonnfttlon:  Gretaceona. 
tfocation:  Black  Bnttes  station,  W70. 

•—  pUoapreMna  White.    ( 1883. ) 

Third  Ann.  Bep.  U.  8.  Qeol.  8ur.,  p.  467,  pi.  84^ 

flgs.  26,  28.    Waeh.,  1888.    a  A.  White, 
formation:  Gretaceona. 

•»—  pradentla  n.  b.  White.    (1878.) 

Bnll.  U.  8.  Geol.  and  Geogr.  8ur.  Terr.,  toL  i. 
No.  3,  pp.  718,  717.    Waeh.,  1878.    0.  A.  White* 

Tonnation:  Cretaceous. 

Location:  Grow  creek,  Oolo.,  ten  milse  aboTe  its 
oonflnenoe  with  Sonth  Platte  xlTer,  northern 
Oolorado. 

—  prndentia  White.    ( 1879. ) 

Kleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 

Terr.,  p.  172.    Wash.,  1870.    C.  A.  White. 
Vormation:  Gretaceons. 
Looation:  Grow  Greek  yalley,  Colo. 

•^  prudentius  White,    f  1880. ) 

Twelfth  Ann.  Bep.  U.  8.  Gee  I.  and  Geogr.  8nr. 

Terr.,  pt  1,  pp.  98,  99,  pL  28,  tigs.  5ab.    Wash., 

1880.'   0.  A.  White. 
Formation:  Cretaceons. 
Location:  Valley  of  Grow  creek,  ten  miles  abore 

the  conllnenoe  of  that  creek  with  Platte  xiTsr, 

northern  Golorada 

— -  prndenUuB  White.    (1888. ) 

Third  Ann.  Bep.  U.  8.  Geol.  8nr.,  p.  467,  pL  26, 

llgs.  17-18.    Wash.,  1883.    a  A.  White. 
Tonnation:  Gretaceons. 

«— - prudentliia   (White)    Whiteaves. 
(1885.) 

Geol.  and  Nat  Hist  8nr.  Gan.,  Gont  Gan.  Pale- 
ont,  ToL  1,  pt  1,  p.  24.  Montreal,  1886.  J.  F. 
WhiteaTes. 

Formation:  Gretaceons. 

Location:  Gooseberry  canyon,  St.  Mary  riyer, 
Pincher  creek,  Canada. 

-^  raynoldsanuB    (  M.   &.  H. )   Meek. 
(1876.) 

Bep.  U.  S.  Geol.  Snr.  Terr.,  toI.  9,  pp.  684,  686, 
pi.  44,  figs.  7a, 6.     Wash.,  1876.     F.  B.  Meek. 

Formation:  [GretaceouH.] 

Location:  Clear  fork  of  Powder  rirer,  Mont,  lower 
fork  of  same  stream. 

retuBus  (M.  <&  H.)  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Snr.  Terr.,  vol.  9,  pp.  678,  679, 

pi.  44,  figs.  6a-/.    Wash.,  1876.    F.  B.  Meek. 
Formation:  [Gretaceons]. 
Location :  Three  miles  below  Fort  Clarke,  [K.]  Dak. 

retuBUB  (M.  &  H.)  White.    (1880.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Ge<^.  Snr. 
Terr.,  pt  1,  p.  100.    Wash.,  1880.     0.  A.  White. 
Formation:  Gretaceons. 
Location:  Upper  Missonrl  xiyer  region. 


Vivipama— Continued. 

retaaua  (M.  ^k,  H.)  White.    (1883.> 

Third  Ann.  Bep.  U.  8.  Geol.  Snr.,  p.  467,  pL  24, 
figs.  1-3.    Wash.,  1883.    G.  A.  White. 

Formation:  Gretaceons. 

Location:  (Thrse  milse  below  Fort  Clarke,  [N.] 
Dak.] 

rejmoldaiaiiaB  (M.  AH.)   White. 

(1880.) 

Twelfth  Ann.  Bep.  V.  8.  GeoL  and  Geogr.  Snr. 
T6rr.,  pt  1,  p.  100.    Wash.,  1880.    C  A.  Whila. 
Formation:  Gretaceons. 
Looation:  Upper  Missouri  rlyer  region. 

— ^  reynoldsianuB  White.    (1883.) 

Third  Ann.  Bep.  U.  8.  Geol.  Snr.,  p.  467,  pL  2S,  flpi 

22,23.    Wash.,  1883.    G.  A.  Whitew 
Formation:  Gretaceons. 

troohiformia   (  M.    A    H.  )    Meek. 

(1876.) 

Bep.  U.  8.  GeoL  Snr.  Terr.,  toI.  9,  pp.  660-682,  pL 
44,  Ogs.  2a-0.    Wash.,  1876.    F.  B.  Meek. 

Formation:  [Cretaceous]. 

Location:  Ten  miles  below  Fort  Union,  Most; 
also  one  hundred  and  iifty  miles  below  fort 
Union. 

troohifonnia   (M.    A,    H.)   White. 

(1880.) 
Twelfth  Ann.  Bep.  U.  6.  Geol.  and  Geogr.  8ar. 
Terr.,  pt  1,  p.  100.    Wash.,  1880.    C.A.Whit>. 
Formation:  Gretaceons. 
Location:  Upper  Missouri  rirer  region. 

troohifonnia    (M.    A,    H.)  White. 

(1883.) 

Third  Ann.  Bep.  U.  8.  Geol.  Snr.,  p.  487,  pi.  H  ^ 

10-16.    Wash.,  1883.    G.  A.  White. 
Formation :  Gretaceons. 

troohiformia  (M.  &  H.)  WhiteBvei. 

(1885.) 
Geol.  and  Nat  Hist.  Snr.  Can.,  Gont  Can.  P^** 

ont.,  Tol.  1,  pt  1,  p.  28.    Montreal,  1886.  J*'' 

Whiteares. 
Formation:  CretaceoQS. 
Location:  Sonris  river,  fonr  miles  east  of  'Bo^ 

Perc6e  and  Great  Valley,  about  one  hundred 

miles  west  of  Wood  Knd  depot,  on  the  foctj' 

ninth  parallel,  Canada. 

Voleella  (ScopoU)  M.  <&  H.    (1865.) 

Faleont  Up.  Missouri,  Smitbson.  Gont  KflO**^ 
Tol.  14,  No.  172,  pp.  86,  88.  Wash.,  IS** 
Meek  ft  Hayden. 

(Scopoli)  Meek.    (1876. ) 

Bep.  U.  a  Geol.  Snr.  Terr.,  toL  9,  p.  70.  ^•*" 
1876.    F.  B.  Meek. 

attenuata  (M.  A.  H.)  Meek.  (iSTfi*) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  toI.  9,  p.  74, 1»^  **» 

figs.  8a,  6.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Cretaceous. 
Location:  Morean  river. 
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▼olMlla — Continned. 

fonnoMiM.  AH.    (1866.) 

FftlMBL  Up.  lUaoarl,  Smithaoii.  Oonl  Xaowl., 
ToL  li,  Ko.  172,  pp.  86,  87,  llfi.  A  uid  B  text. 
WMh.,  1866.    M«ek  A  Hajdan. 

Formation:  Jnruric 

Locatton:  Big  Horn  iiioiuitain%  Dak, 

galpiniana  (E.  &  S.)  Meek.    (1876.) 

'Bep.  U.  8.  G«oL  Sar.  Torr.,  toI.  9,  p.  78,  pL  28, 

flgt.7a,ft.    Wadi.,  Uie.    T.  B.  Keek. 
Ibnnatioii:  Oretaoeona. 
Locatton:  Long  laka,  and  on  Honan  riT«r. 

—  meeldi  (£.  A  8.)  Meek.    (1876.) 

Bep,  U.  S.  G«oL  Sor.  Terr.,  toI.  9^  p.  72,  pi.  15^ 

flgi.  9€h<,    Waah.,  1876.    T.  B.  Meek. 
Vormatlon:  Oretaoeoua. 

K  On  iha  Tellowatone  riT«r. 


*  pazteniils  M.  A,  H.    (1866.) 

FaleonL  Up.  Mimmrt,  flmithaon.  Cont  KnowL, 
▼oL14,No.l72,p.  86,pl.8|flgi.^6m  Wadi., 
188B.    Meek  A  Hayden. 

f  onnation:  Jvranio. 

Location:  Sonthweet  baae  of  the  Black  hllli. 


—  pertenviB   (M.   A   H.)   Whitfield. 
(1880.) 

Bep.  OeoL  Black  HlUa  of  Dak.,  pp.  362,  363,  pi. 

A,  figs.  18|  14.    Wadi.,  188a    B.  P.  Wbitfleld. 
fonnation:  Joraailc. 
Location:  Beat  aide  of  Spearflah  creek,  near  ita 

Jonction  with  the  Bedwater,  Black  hilla. 

scalpmm  y»r.   laonama    n.   y^r. 

Meek.    (1877.) 
Bep.  Geol.  BzpL  Tortlefh  Faiallel,  t»L  4,  pt  1, 

pp.  182,  188^  pL  IS,  llgB.  4,  4a.    Waah.,  1877. 

F.  B.  Meek. 
Fraraation:  Jmaaaic. 
Location:  Webar  canyon,  Waaatch  range,  Utah. 

SQbimbiloata  (Meek)  White. 
(1880.J 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Oeogr.  Snr. 
Terr.,  pt  1,  pp.  146,  146,  pi.  87,  flga.  20-e. 
Wadi.,  1880.    0.  A.  White. 

Foimation:  Jnnaalc. 

Location:  Near  the  lower  canyon  of  the  Tellow- 
atone rlTer  and  at  Spring  canyon,  in  Montana, 
and  near  Yermillion  canyon,  north  weatem  Colo- 
rado. 

—  (Braohydontea)  latiooBtata  n.  b. 
White.    (1878.) 

BolL  U.  8.  Oeol.  and  Geosr.  Snr.  Terr.,  toL  4^ 
No.  3,  p.  708.    Waah.,  1878.    C.  A.  White. 

Formation:  Cretaceona. 

Location:  Danforth  hilla,  near  White  Birer  Indian 
agency,  Colorado. 

-^  (Braohydontea)  latlooatata  White. 

(1879.) 
^Tontb  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr., 

Terr.,  p.  212.    Waah.,  1879i    a  A.  White. 
Ibmiatlon:  Cretaceona. 
Xiocation:  Danforth  hiUa,  Oolow 


Volflella— Continued. 

(Braohydontea)  latlooatata  Whit«t 

(1880.) 
Twelfth  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Bar. 

Terr.,  pt.  1,  p.  69,  pi.  26.  fig.  4a.    Waah.,  1880. 

C.  A.  White. 
Formation:  Cretaceona. 
Location :  Danforth  hilla,  near  White  Blver  Indiaa 

agency,  northweatem  Colorado. 

(Braohydontea)  latlooatata  White. 

(1883.) 

Third  Ann.  Bep.  U.  8.  Geol.  8nr.,  p.  423,  pL  13^ 

fig.  2.    Waah.,  1883.    C.  A.  White. 
Formation:  Cretaceona. 
Location:  Wyoming  and  Colorado. 

(Braohydonte«)  multilinigera 

(Meek)  White.    (1879.) 
Xlerenth  Ann.  Bep.  U.  S.  Geol.  and  Geogr,  8ar. 

Terr.,  p.  249.    Waah.,  1879.    G.  A.  White. 
Formation:  Cretaceona. 
Location:  Hilllard  atation,  Wyo. 

—  (Braohydontea)  multilinigera 
(Meek)  White.    (1879.) 
nerenth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  8ar. 

Terr.,  p.  248.    Waah.,  1879.    C.  A.  White. 
Formation:  Cretaceona. 
Location:  Bear  Biver  valley,  Wyo. 

(Braohydontea)  multilinigera 

(Meek)  White.    (1879.) 
ElcTcnth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 

Terr.,  p.  236.    Waah.,  1879.    a  A.  Whlta. 
Formation:  Cretaceona. 
LocaUon:  CoalTille,  Utah. 

(Braohydontea)    regnlarla    n.  a. 

White.    (1878.) 

BnlL  U.  &  GeoU  and  Geogr.  Snr.  Terr.,  toU  4, 
No.  3,  pp.  707,  70j.    Wash.,  1878.    C.  A.White. 

Formation:  Cretaceona. 

Location:  The  type  specimen  la  from  the  vallej  of 
Crow  creek,  northern  Colorado,  fifteen  milaa 
aboTe  the  confluence  of  that  crook  with  Sonth 
Platte  riTer.  Other  examplea  are  from  Canyon 
park,  ralley  of  Tampa  rirer;  Danforth  hilla^ 
near  White  Biyer  Indian  agency;  and  Book 
Springs  atation,  Union  Pacific  railroad,  Wyo. 

(Braohydontea)  regularia  White. 

(1879.) 

Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 

Terr.,  p.  168.    Waah.,  1879.    C.A.White. 
Formation:  Cretaceona. 
Location:  Crow  Creek  ralley,  Colo. 

(Braohydonte«)  regulazia  White. 

(1879.) 

SIcTenth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Snr. 

Terr.,  p.  208.     Wash.,  1879.    C.  A.  White. 
Formation:  Cretaceous. 
Location:  Yampa  valley,  near  Canyon  park,  Colo. 

(Braohydontea)  regularia  White. 

(1879.) 
Eleventh  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  Sor, 

Terr.,  p.  212.    Waah.,  1879.    C.  A.  Whlta, 
Formation:  Cretaceous. 
Location:  Danforth  hilla,  Colo^ 
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Volsella— Con  ti  lined. 
-T***  (Bnudiydontisa)  r^golaiis  W  h lie. 
(1879.) 
.    Xl9v»nth  Ami.  B«pL  U.S.  G«ol.  Mid  a«op'.  Bar. 
T«rr.,  p.  21ft.    WmIi.,  1879.    C.  A.  White. 
Formation:  CreUceoas. 
Location:  Bock  springi^  Wja 

-«-^  (Brachydontea)  regnlarla  White. 
(1879.) 

Blcventb  Ann.  Bep.  U.  8.  0«oL  and  0«ogr.  Bnr. 

Terr.,  p.  218.    Wash.,  1879.    a  A.  WSiito. 
Ibrmatioo:  Cretaceona. 
Location:  Bock  springs,  W70.;  Onm  Orank  Tal- 

Icy. 

(Brachydontea)  regolaxla  White. 

(1880.) 

Twelfth  Ann.  Bep.  U.  8.  Oeol.  and  Qeogr.  Aor. 
Tarr.,  pt  1,  pp.  6S,  69^  pL  26,  figs.  8a.  Wadi., 
1880.    a  A.  White. 

Tormation:  Crotaceons. 

Location:  Yall^  of  Grow  creek,  northern  Oolo- 
rado,  abont  fifteen  ipiles  above  the  conflnence 
of  that  creek  with  Platto  river.  Other  ezam> 
pies  are  ttona  Oanyon  park,  valley  of  Tampa 
river;  Danforth  hills,  near  White  Biver  Indian 
agency,  northwestern  Colorado;  and  Bock 
Springs  station.  Union  Pacific  railroad,  in  the 
valley  of  Better  ereek,  Wyo. 

•<^^  (Brachydontea)  regnlaxia  White. 
(1883.) 

Third  Ann.  Bep.  U.  8.  Geol.  Snr.,  p.  423,  pi.  13,  fig. 

1.    Wa«h.,  1883.    G.  A.  White. 
Fonnation:  Cretaceous, 
Location:  Wyoming  and  Colorado. 

—  (Modiola)  formoaa  (M.  Sc.  H.)  Whit- 
field.   (1880.) 

-     Bep.  Oeol.  Black  Hills  of  Dak.,  pp.  861,  382,  pi. 

fi,  fig.  16.    Wash.,  1880.    B.  P.  Whitfield. 
'     Fonnation:  Jurassic. 

Location:  Near  Big  Horn  moontaliia. 

—  (Modiolina)  platynota  n.  a.  White. 

(1880.) 

Twelfth  Ann.  Bep.  U.  8.  Geol.  and  Geogr.  -Snr. 

Terr.,  pt.  1,  pp.  146,  147,  pL.  37,   figs^  So,  b. 

Wash.,  1880.    aA.Whlta 
Fonnation:  Jnrassio. 
Location:  Head  of  Lineohi  valley,  soathaMtom 

Idaho. 

sp.  nndet.  White.    (1879.) 

Eleventh  Ann.  Bep.  U.  8.  GeoL  and  Geogr.  Snr. 

Terr.,  p.  242.    Wash.,  1879.    0.  A.Whita. 
Formation:  Cretaceons. 
Location:  Bear  Biver  valley,  Wyo. 

Voluta  (Linn)  Qahh.    (1861.) 

Proc  Acad.  Nat.  Sci.,  Fhila.,  for  1861,  p.  822. 
Phila.,  1862.    W.  M.  Gabh. 

-^  canoellata  n.  b.  Tuomey.    (1864.) 

Proo.   Acad.    Nat   8ci.,   Phila.,  vol.  T,  p.  169. 

Phila.,  1866.    H.  Tnomey. 
Formation:  Cretaceons. 
Location:  Noxnbie  county,  MJMiflSippL 


Voluta — Continued. 

(Faaciolaiia  ?)  delawai«iiato  n.  a. 

aabb.    (1861.) 

Proa  AcMl.  Nat.  8cl.,  Phila.,  Ibr  1861,  pp.  322, 

823.    Phila.,  1668.    W.  M.  GaMv 
Formation:  Cretaceons. 
Location  c  Delaware  and  Chesapeake  canaL 

*-—  ftiaifomiia  n.  s.  Tnomey.    (1854.) 
ftoo.  Acad.  Nat  8ci.,  Phila.,   voL  7,    pw  16a 

Phila.,  1866.    M.  Tnomey. 
Formation:  Cretaceous. 
Location:  [Mississippi  or  Alabama?] 

—jugoaa  n.  8.  Tnomey.    (1854.) 

Proc  Acad.  Nat  8ci.,    Phila.,    voL    7,  pw  16a. 

Phila.,  1866.    M.  Tnomey. 
Fonnation:  Cretaceons. 
Location:  Noxnbie  county,  MlaNSsippL 

kanei  n.  8.  Gabb.    (1801.) 

Prop.  Acad.  Nat  8ci.,  Phila.,  for  1881,  p. 

Phila.,  1862.    W.  M.  Gabb. 
Formation:  Cretacooua. 
Location:  New  Jersey. 

muoronata  n.  a.  <}abb.    (1861.) 

Proc  Acad.  Nat  Sd.,   Phila.,  for  1861,  p. 

Phila.,  1862.    W.  H.  Gftbb. 
Formation:  Cretaceous. 
Location:  Croeswicks^  N.  J. 

— —  apillmanii  n.  8.  Tuomey. 

Proc.  Acad.  Nat  Sd.,    Phia.,  vol.   7,    pw    188. 

Phila.,  1856.    IL  Tuomey. 
Formation:  Cretaceous. 
Location:  Colnmbua,  Hisrisrippt 

sp.  nndet.  Forbes.    (1844.) 

Qnart  Joar.  Geol.  800.,  London,  vol.  1,  pw  68^ 

fige. «-«.   London,  1848.   Sdwaid  Fovbaa. 
Formation:  Cretaceous. 
Location:  New  Jersey. 

sp.  nndet.  Credner.     (1870.) 

adtseh.  DoatKh.  GeoL  Oaa.,  Buid  tt,  p.  881. 

Berlin,  187a    H.  Credner. 
Formation:  Cretaceona. 
Location:  New  Jersey. 

Volutat[l]ithea  (Swaina*)  Conrad. 
(1855.) 

Bep.  Sxpl.  and  Snr.  B.  B.  B.  Uat.  BtTsr  to  ^- 
dfic  Ocean ;  App.  PreUm.  Geol.  Bap.  of  W.  P. 
Blake,  PftL  p.  11.    WaHh.,  1850.    T.  A.  Oouad. 

[l]ithea  oalifomiana  n.  a.  Conrad. 

(1855.) 

Bep.  Expl.  and  Sur.  B.  B.  B.  Mia.  Biver  to  Pft- 
dflc  Ocean ;  App.  Prelim.  Geol.  Bep.  of  W.  P. 
Blake,  Pftl.  p.  11.   Weeh.,  1866.    T.  A.  Connd. 

Formation:  Eocene  [Cretaceons]. 

Location:  Oafiada  de  laa  Uvea. 

[l]ithea    oalifomiana    Conrad. 

(1856.) 

Bep.  Expl.  and  Snr.  B.  B.  B.  Miss.  Bivar  to  Pfe- 
clflc  Ocean,  vol.  6 ;  App.  p.  388,  pL  l;  fig.  9. 
Wash.,  1856.    T.  A.  Oonrad. 

Formation:  Eocene  [Cretaceont]. 

Location:  Cafiada  do  las  Uvai. 
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Volntilithea(Swam8on)  Conrad.   (1858.) 

JooT.  Acad.  N«t  8ci.,  Phil«.,  toL  8,  Sd  ser.,  186&- 
1858,  pt.  333.    Phila.,  185&-1866.     T.  A.  ConracL 

abbotti  n.  8.  Qabb.    (1860.) 

Froc  Acad.  Nat.  8cL,  Phila.,  for  1W\   p.  M, 

pL2,flg.7.    Phila.,  1861.    W.M.Gabh. 
TormatloD:  Cretaceooi. 
Location:  Barlington  countj,  K.  J. 

beUa  n.  s.  Qabb.    (1860.) 

Joar.  Acad.  Nat.  Sd.,  Phila.,  toI.  i,  2d  wr., 
1868-1800,  p.  300,  pU  48  lig.  7.  PhUa.,  1868- 
1880.    W.M.Gabb. 

Fonnation:  Cr«tac<>oa8. 

Location:  Delaware  and  Ghenpeake  canal. 

bipUoata   n.  s.  Gabb.    (1860.) 

Jonr.  Acad.  Nat.  Sci.,  Phila.,  toI.  4^  2d  aer.,  1868- 
1860,  p.  300,  pL  48,  lig.  6w    Phila.,  186fr-1800. 
W.  M.  Gabb. 

Formation:  Gretaceona. 

Location:  Barlington  county,  N.  J. 

oonradi  n.  s.  Gabb.    (1860.) 

Joor.  Acad.  Nat  ScL,  Phila.,  toI.  4,  Sd  Mr., 
1868-1800,  pp.  300,301,  pi.  48,  fig.  la  Phila., 
186»-1860.    W.lLGabb. 

Formation:  Cretaceoas. 

Location:  Gro«nricka,  N.  J. 

ooDTadi  Gabb.    (1861. ) 

Pzoc.  Aoad.  Hat  8ei.,  Phila.,  for  1861,  p.  364. 

Phila.,  1862.    W.lLGabb. 
Fonnation:  Crataoaona. 
Location:  New  Jerwy. 

^—  oretaoea  n.  b.  Conrad.    (1858.) 

faax.  Aead.  Nat  Sd.,  Phila.,  rol.  3,  2d  ser.,  1866- 
1858,  p.  833,  pL  86,  fig.  16.  Phila.,  1866-1868. 
T.  A.  Conrad. 

Formation:  Gretaceona. 

Location:  Owl  creek,  three  milee  north  of  the 
town  of  Blpley,  Min. 

enfonlenaiB  n.  a.  Conrad.    (1860.) 

Jcmr.  Acad.  Nat  Sci.,  Phila.,  toL  4^  2d  aer.,  1868- 
1860,  pp.  286,287,  pL  47,  fig.  18.  Phila.,  1868- 
1860.    T.A.Gonrad. 

Fonnation:  Gretaceona. 

Location:  Sufanla,  Ala. 

nasnta  n.  b.  Gabb.    (1860.) 

Jonr.  Acad.  Nat.  Sd.,  Fbila.,  toI.  4,  Sd  ler.,  1868- 
1860,  p.  300,  pi.  48,  fig.  8.  Phila.,  1866-186a 
W.  M.  Gabb. 

Formation:  Gretaceona. 

Location:  Monmouth  county,  H.  J. 

•^— navazroensiB  n.  b.  Shumard.   (1861. ) 

Plroe.  Beaton  Soc  Nat  Hist,  rol.  8,  1861, 1862,  p. 

102.    Boston,  1862.    B.  F.  Shumard. 
Formation:  Gretaceona. 
Location:  Near  Gonlcana,  Nararro  county,  Tex. 

— «— iiaTazToeziaia(Shnm.)Gabb.  (1864.) 

Geol.  Bur.  QaL  Paleont,  toI.  I,  i^.  102, 106,  pL  19, 

flg.66.    Phila.,  1864.    W.lLGabb. 
Fonnation:  Gretaceona. 
Location:  Tuscan  springa.  Pence's  ranch,  abore 

OroTiQe,  Butte  county;  JacksouTiUe,  Oregon; 

Biskiyou  mountains;  Ghlco  creelL;  Cow  creek, 

Shaata  coonty,  OaL 


Volutlllthea — Continued. 

aaffordi  n.  b.  Gabb.    (1860.) 

Jour.  Acad.  Nat.  Sc^,  Phila.,  Tol.  4.  2d  ser.  1868- 
1860,  p.  300,  pi.  48,  ilg.  8.  Phila.,  1868-1860. 
W.  M.  Gabb. 

Formation:  Gretaceona. 

Location:  Tennessee. 

(Athleta)  leioderma  n.  b.  Conrad. 

(1860.) 

Jour.  Acad.  Nat.  Sd.,  Phila.,  toI.  4^  2d  aer.  1868- 
1860,  p.  292,  pL  46,  flg.  82.  Phila.,  1858-186a 
T.  A.  Gonrad. 

Formation:  Gretaceona. 

Location:  Tippah  county,  Mias. 

Volutoderma  n.  g.  Gabb.    (1876.) 

Proc.  Aoad.  Nat  Sci.,  Phila,  for  1876,  p.  289. 
Phila.,  1876.    W.M.Gabb. 

?  bipUoata  Gabb.    (1876.) 

Proc  Acad.  Nat  Sci.,  Phila.,  for  1876,  p.  292. 

Phila.,  1876.    W.M.Oabb. 
Formation:  Gretaceous. 

sp.  nndet.  Gabb.    (1876.) 

Proc  Acad.  Nat  ScL,  Phila.,  for  1876,  p.  292. 

Phila.,  1876.    W.ll.Gabb. 
Fonnation:  Gretaceona. 
Location:  Yincentown,  N.J. 

Volutomoxpha  n.  g.  Gabb.    (1876.) 

Proc  Acad.  Nat  Sd.,  Phila.,  for  1876,  p.  290. 
Phiia.,1876.    W.lLGabb. 

(Gabb)Dall.    (3890.) 

Trana.  Wag.  Free.  Inst,  Sd.,  Phila.,  toL  3,  p.  78. 
FhUa.,  1890.    W.H.Dall. 

abbotti  Gabb.    ( 1876. ) 

Proc  Acad.  Nat  Sd.,  Phila.,  for  1876,  p.  293. 

Phila.,  1876.    W.H.Gabb. 
Fonnation:  Cretaceous. 

bellaGabb.    (1876.) 

Proc  Aoad.  Nat  Sci.,  Phila.,  for  1876,  p.  298. 

Phila.,  1876.    W.M.Gabb. 
Formation:  Gretaceona. 
Location:  New  Jersey. 

oonradi  Gabb.    (1876.) 

Pxoc  Acad.  Nat  ScL,  Phila.,  for  1876,  p.  288. 

Phila.,  1876.    W.lLGabb. 
Formation:  Gretaceona. 
Location:  New  Jersey. 

oonradi  (Gabb)  DaU.    (1890. ) 

Trans.  Wag.  Free  Inst  ScL,  Phfla.,  vol.  8,  p.  73. 

Phila.,  1890.    W.H.DalL 
Fonnation:  Cretaceous. 
Location:  New  Jeney. 

kanei  Gabb.    (1876.) 

Proc  Acad.  Nat  Sd.,  Phila.,  for  1876,  p.  293. 

Phila.,  1876.    W.M.Gabb. 
Fonnation:  Cretaceous. 

mucronata  Gabb.    (1876. ) 

Proc.  Acad.  Nat  Sd.,    Phila.,  for  1876,  p.  293. 

Phila.,  1876.    W.H.Gabb. 
Formation:  Gretaoeoua. 
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Vdutomorpha — Coo  tin  aed. 
saffordi  Gabb.    (1876.) 

Proc  Acad.  Nat  Sd.,  Phila.,  for  1876,  p.  208. 

Phil*.,  1876.    W.  U.  Gabb. 
Formation:  Oretaoeocuk 

Volvloeramns  (snbgen.  Stoliozka)  Meek, 
(1876.) 
Bep.  U.  8.  Geol.  Snr.  T«rr.,ToL  ft,  p.  40.    Waih., 
1876.    F.  B.  Hoak. 

ezogyroideB  (M.  d&  H.)  Whiteaves. 

(1885.) 

0«ol.  and  Kat  Hist.  Snr.  Gon.,  Gont.  Can.  Pale- 
ont,  ToL.  1,  pt  1,  p.  84.  Montreal,  1885.  J.F. 
WhlteaTM. 

Formation:  Gretaceont. 

Location:  South  branch  of  Dtywood  fork.  Water- 
ton  river;  entrance  to  North  Kootanie  pan, 
Canada. 

Vortioifez  (Meek)  White.    (1886.) 

Bull.  U.  8.  GeoL  Snr.,  No.  29,  p.  21.  Wash.,  1886. 
G.  A.  White. 

ateamBii  n.  s.  White.    (1886.) 

BnlL  U.  S.  Geol.  Sur.,  No.  29,  pp.  21,  22,  pL  4, 

figs.  4-7.    Wash.,  1886.    0.  A.  White. 
Formation:  Jurasiic. 
Location:  Gomo^  Wyo. 

Webstexia  (EdwardB  &  Halme)  Meek. 

(1876.) 
Eep.  U.  8.  Geol.  Snr.  Ttorr.,  toL  9^  pp.  2,  S. 
Wash.,  1876.    F.  B.  Meek. 

—  oretaoea  n.  s.  Meek.    (1876.) 

Bep.  U.  8.  Geol.  Snr.  Terr.,  toI.  9,  pp.  8,  4,  pi.  28, 
figs.  So-e.    Wash.,1876.    F.B.l(eek. 

Formation:  Cretaoeoos. 

Location:  South  branch  of  OhejeiuM  river,  near 
Black  hills. 

Whitneya  n.  g.  Gabb.    (1864.) 

Geol.  Snr.  GaL  Paleont,  toI.  1,  pp^  103, 104.  Fhila., 
1864.    W.  M.Gabb. 

fions  n.  s.  Gabb.    (1864.) 

Geol.  Snr.  Gal.  Paleont,  toL  1,  p.  104,  pL  28,  fig. 

216.    Phila.,  1864.    W.M.aabb. 
Formation:  Gretaceons. 
Location:  Fort  T^on,  Gal. 

Xylophaga  elegantnla  n.  a.  M.  dt  H. 
(1857.) 

Proc.  Acad.  Nat.  Sci.,  Phlla.,  for  1867,  p.  14L 

Phila.,  18S8.    Meek  A  Hayden. 
Formation:  Cretaoeons. 
Location:  Mnscle  Shell  rirer,  Nebr. 

Btimpsoni  n.  B.  M.  &  H.     (1857.) 

Proc.  Acad.  Nat.  ScL,  Phila.,  for  1867,  pp.  141, 142. 

Phila.,  1868.    Meek&Hayden. 
Formation:  Gretaceons. 
Location:  Muscle  Shell  river,  Nebr. 

Xylophagella  n.  g.  Meek.    (1864.) 

Check  List  luTert.  Fobs.  N.  Am.  Gret.  and  Jur., 
Sniithaon.   Misc.  Coll.,  toL  7,  No.  177,  p.  34. 
Wash.,  1864.    F.  B.  Meek. 

subgen.  Meek.    (1876.) 

Bep.  U.  S.  Geol.  Snr.  Terr.,  toI.9,  p.  266.  Wash., 
1»76.    F.  B.  Meek. 


Xylophagella^Continiied. 

elegantula  (M.  6l  H.)  Meek.  ( 

Cheek  List  InTert.  Foss.  H.  Am.  Crst.  ai 
Smithson.  Misc.  Coll.,  toL  7,  No.  177, 
Wash.,  1864.    F.B.Meek. 

Formation:  Cretaeeoos. 

Location:  Dakota. 

Toldla  (MOroh.)  Conrad.    (1867.) 

Am.  Joor.  Goneh.,  toL  8|  p.  8.  Phila.,  18 
A.  Conrad. 

(Moller)  Meek.    (1876. ) 

Bep.  U.  S.  Geol.  Sur.  Terr.,  toI.  9,  p.  lOT. 
1876.    F.  B.  Meek. 

albaria  n.  b.  Conrad.    (1867.) 

Am.  Jour.  Conch.,  toI.  8,  p.  8.    Phila.,  18 

A.  Conrad. 
Formation:  Gretaceons. 

arata  n.  b.  WhiteaveB.    (1884.; 

Geol.  and  Nat.  Hist.  Snr.  Oan.,  Mes.  Fom. 

pt  3,  p.  238,  pi.  31,  figs.  4^  4a.    Uontrei 

J.  F.  Whiteares. 
Formation:  Cretaceous. 
Location:  South  island,  SUdegate  inlet 

Skin  bay,  Skidegate  inlet;  Gumshewa  in 

arata  Whiteaves.    ( 1887. ) 

Geol.  and  Nat.  Hist.  Sur.  Can.,  toL  2,  n.  se 
App.  I,p.  112  B.    Montreal,  1887.    J.  I 


Formation:  Gretaoeoua. 
Location:  Bast  side  of  Winter  harbor,  1 
inlet 

-  arata  WhiteaveB.    ( 1889. ) 

Geol.  and  Nat  Hist  Sur.  Can.,  Gont  Gai 
out,  ToL  1,  pt  2,  p.  164.  Montraal,  11 
F.  WhitaaTSB. 

Formation:  Cretaceous. 

Location:  Bast  side  of  Winter  harbor,  I 

4aaflpa^w%    ^^^^HA^a^M^^^ 

-enfoleiiBiB  (Gabb)  Conrad.  (19 

Am.' Jour.  Gonch.,  rol.  6^  Phila.,  1870,  ] 

74.    Phila.,  1871.  T.  A.  Conrad. 
Formation:  Gretaoeous. 

-  Bvaxurf  (M.  d^  H. )  Meek.    ( 187i 

Bep.  U.  8.  GeoL  Sur.  Terr.,  vol.  9,  p.  Ill, 
figs.  10a-«.    Wash.,  1876.    F.  &  Meek. 

Formation:  Cretaceous. 

Location:  MoreauriTer;ontheTallowst(ni 
also  on  Milk  rirer. 

-eTanBi(M.&H.)  Whitfield.   ( 

Bop.  Geol.  Black  Hills  of  Dak.,  p.  409,  pi. : 
1,  2.    Wash.,  1880.    B.  P.  Whitileld. 

Formation:  Cretaceous. 

Location:  On  Old  Woman  fork  tii  the  Cfa 
rlTer,  and  near  Bapld  creek.  Black  hiUa 

-  evanai  (M.  dt  H.)  Whiteares.  ( 

Geol.  and  Nat  Hist  Snr.  Can.,  Gont  Gas 
ont,  Tol.  1,  pt  1,  p.  38.  Montreal,  1885 
WhlteaTSB. 

Formation:  Cretaceous. 

Location:  South  Ssskatchewan,  iUteen  mil 
of  the  mouth  of  Swift  Current  cree 
Wives  creek,  township  10,  range  11,  i 
third  principal  meridian,  Canada. 
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Toldla — Continaed. 

microdonta  n.  s.  Meek.    (1871.) 

Fuorth  Alio.  Bep.  U.  8.  Geol.  and  Ctoogr.  Bar. 

Terr.,  p.  dOi.    Waah.,  1871.    F.  B.  Meek. 
formaUon:  Oretaoeoiu. 
Location :  Twalre  milM  foathwaat  of  Sallna,  Earn. 

mlorodonta  Meek.    (1876.)  , 

Rep.  U.  8.  Geol.  Bar.  Terr.,  toL  9,  p.  109,  pL  2, 

fig.  2.    Waah.,  1S76.    F.  B.  Keek. 
Formation:  Cretaceooa. 
Location;  TwelTeinil«eaoiithweatofBalina»Kana. 

BCltula  (M.  A  H.)  Meek.    (1876.) 

Bep.  U.  8.  GeoL  Snr.  Terr.,  toL  9,  p.  110,  pL  S8» 

flg.9.    Wash.,1876w    F.  B.  Meek. 
Formation:  Cretaceone. 
Location:  Iforean  river  and  Long  lake. 

■oitola  (M.  A  H.)  Whiteaves.  (1886.) 
GeoL  and  Nat  Hiit  Bar.  Can.,  Cunt.  Can.  Pale- 

ont.,  ToL  1,  pt  1,  p.  88,  pi.  ft,  fig.  8.    Montreal, 

1885.    J.  F.  WhiteaTea. 
Formation:  Oretaoeona. 
Location:  Twelre  mil«e  east  of  White  Mod  rlrer, 

on  trail  to  Woody  monntain,  and  forty-ninth 

parallel,  on  the  eaet  branch  of  the  Poplar  rlTer, 


■txlatola  (Forbes)  Whiteares.  (1879.) 

GeoL  Bar.  Can.,  Mee.  Foa.,  toI.  1,  pt.  l;  p.  188, 
pi.  18,  llf.  9.  Montreal,  1879.  J.  F.  Whit- 
eaTea. 

Formation:  Oketaoeom. 

Location:  Northweetdde  of  Hornby  Idand;  aontti* 
wait  aide  of 


Toldla— Oontinned. 

▼entxiooaa  (H.  dt  M. )  Meek.  ( 1876. ) 

Bep.  U.  B.  Geol.  Bar.  Terr.,  toL  9,  p.  112,  pL  1ft, 

figs.  So,  b.    Wash.,  1876.    F.  B.  Meek. 
Formation:  Oretaceona. 
Location:  Boath  fork  of  Oheyenne,  rirer. 

sp.  andet.  Whiteaves.    (1876.) 

Geo).  Bar.  Oan.,  Mea.  Fosa.,  toL  1,  pt  1,  pp.,  72, 78. 

Montreal,  1876.    J.  F.  Whiteavea. 
Formation:  Oretaceona. 
Location:  Qneen  Oharlotte  iabuida. 

Bp.  andet.  Whiteayes.    (1878.) 

Oanadlan  Nataraliatt  roL  8,  n.  aer..  Mo.  7,  pp.  40i, 

40B.    Montreal,  1878.    J.  F.  WhiteaTea. 
Fonnation:  Joraaaic: 
Location:  ntaajonco  rlTer. 

sp.  andet.  Whiteayes.    (1882.) 

Proe.  and  Trana.  Boy.  Boa,  Canada,  toI.  1,  aec.  4^ 

p.  8ft.    Montraal,  1883.    J.  F.  WhiteaTea. 
Fonnation:  Oretaoeona. 
Location:  Skagit  rlTer,  Oanadft. 

(or  CorbU)  ap.  andet.  Whiteayes. 

(1878.) 

GeoL  Bar.  Oan.,  Bep.  Prog,  for  1876, 1877,  p^  184. 

Montreal,  1878.    J.  F.  WhiteaTea. 
Formation:  Joraaaic: 
Location;  ntaqrouco  ilTer,  Britlah  Oolombla. 

ZlrphsBa  (Leaoh)  White.    (1889.) 

Bull.  U.  &  Geol.  Bar.,  No.  ftl,  p.  IS.    Waah., 
1889.    a  A.  White. 

plana  n.  a.  White.    (1889.) 

BalL  V.  S.  GeoL  Bar.,  No.  01,  p.  15,  pL  4,  fig.22. 

Waah.,  1889.    0.  A.  Whit*. 
Formation:  Oretaoeona. 
Ztfoatioiii  Mactiiieau  Oontia  OoiCa  coontr.  CaL 
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PREFACE. 


In  the  following  bulletin  I  have  brought  together  the  more  impor- 
tant results  of  exx>eriments  in  high  temperatures,  made  since  the  pub- 
lication of  my  bulletin  on  the  thermoelectric  measurement  of  high 
temperatures.^    Chapter  i,  in  addition  to  pointing  out  certain  inherent 
relations  between  metallic  vapor  tensions,  has  a  direct  bearing  on 
Pyrometry.    Chapters  ii  and  iii  are  of  geological  importance,  and  the 
^ork  was  done  for  Mr.  Clarence  King.    Chapter  ii  shows  that  in  case 
^f  the  igneous  Ihisiou  of  basic  magma,  the  passage  from  liquid  to  solid 
^  one  of  contraction,  and  measures  the  difference  of  specific  volumes  at 
tbe  solidifying  temperature.    Chapter  ui  contains  a  full  account  of  the 
thermal  capacity  of  the  same  rock  under  the  same  conditions,  and  by 
^d  of  Chapter  ii  leads  to  a  numerical  value  for  the  relation  of  melting 

Point  to  pressure,  for  silicates. 

Cabl  Babus. 
June  8, 1892. 

iBnU.  U.  S.  Oeol.  Survey,  No.  64, 1889,  p.  313. 
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HIGH  TEMPERATURE  WORK  IN  IGNEOUS  FUSION  AND  EBULLI- 
TION, CHIEFLY  IN  RELATION  TO  PRESSURE. 


By  Carl  Babus. 


CHAPTER    I. 

THE  PRESSURE  VARIATIONS  OF  CERTAIN   HIGH  TEMPERATURE 

(METALLIC)  BOILING  POINTS.^ 

INTEODUCTOBY. 

1.  The  plan  pursued, — ^In  the  following  chapter*  I  describe  a  practical 
method  for  the  calibration  of  thermocouples  by  aid  of  boiling  points, 
and  then  apply  it  in  measuring  the  vapor  tensions  of  zinc,  cadmium, 
and  bismuth.  During  the  course  of  the  work  a  much  neglected  princi- 
ple of  Groshans^  is  advantageously  employed.  I  must  state  at  the  out 
set  that  it  is  not  at  all  my  object  to  furnish  accurate  values  for  boiling 
points.  The  purpose  of  this  paper  is  to  investigate  the  probable  nature 
of  the  relation  of  boiling  point  to  pressure,  throughout  very  wide  ranges 
of  temperature,  with  the  hope  of  stimulating  speculation  on  the  sub- 
ject somewhat  more  rigorous  than  that  of  Qroshans.  It  is  clear  that  if 
a  law  can  be  found  by  which  the  normal  (76  centimeters)  boiling  point 
of  a  substance  can  be  predicted  from  an  observed  low-pressure  boiling 
point,  then  there  is  hope  of  arriving  at  a  more  complete  knowledge  of 
high-temperature  boiling  points  than  is  now  available.  More  than  this : 
By  varying  pressure,  boiling  points  may  be  made  to  overlap  each  other. 
Hence  a  thermocouple  calibrated  as  far  as  the  boiling  point  of  zinc  for 
instance,  may  be  used  to  measure  the  low-pressure  boiling  point  of 
bismuth  (say),  and  the  couple  then  may  be  further  calibrated  by  making 
use  of  the  normal  boiling  point  of  bismuth  at  76  centimeters,  predicted 
by  aid  of  the  law  in  question.  The  process  may  obviously  be  repeated. 
The  couple  whose  calibration  interval  has  been  enlarged  in  the  manner 
given,  may  now  be  used  to  fix  the  low-pressure  boiling  point  of  some 

iThe  Utentnre  of  the  sniitiect,  which  is  very  rolnminoiis,  may  be  omitted  here  becauee  aftiQ  account 
is  glTen  is  Bull.  17o.  64,  pp.  1  to  30.  At  the  present  stage  of  progress  of  the  kinetic  theory  of  gases 
the  air  thermometer  is  still  the  only  apparatus  available  for  absolute  high  temperature  measurement, 
sod  an  data  are  directly  or  indirectly  derived  from  It.  An  account  of  work  of  this  kind  is  also  given 
in  the  bulletin. 

*Cf.  Phil.  Mag.,  (5),  vol.  29,  1890.  pp.  141-157. 

"QioshaQs:  Pogg.  Ann.,  lzztiii,  p.  112, 1849. 
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other  suitable  metal,  and  then  in  tarn  be  farther  calibrated  b; 
of  its  boiling  point.  This  is  abont  the  idea.  It  is  not  wholly  i 
as  I  think  the  present  paper,  which  in  spite  of  its  approximate 
ter  contains  considerable  work,  will  show. 

3.  Thepyrometer. — Iietmesay,too,tbattheplatinain/plfttiDiun 
tbermocoapte  nsed  had  on  a  former  occasion'  been  tested  for  p< 

zation  anomalies  by  minat«  comparis 

r   I     _,  the  porcelain  air  thennometer,*  and  m 

I    Y  fonnd.  The  alloy  contained20percen 

I    I  ium.  M.  Le  Chatelier^  unjnstly  rejects  1 

^^    ^""S^  inum-iridiiim  couple  because  of  irregi 

'  \  of  the  kind  referred  to.     When  the  i 

temperature  is  very  large  the  Avenar 

equation  is  found  insufficient;  but  th 

tiou  subserves  a  good  purpose  when 

lation  between  two  fixed  temperata 

lying  anywhere  on  the  scale,  bnt  not 

apart,  is  called  for. 

APPARATUS. 

5.  Low  boiling  points, — Boiling  po 
low  500°  may  be  studied  in  a  clos* 
tube  an  (P1.I),  along  the  axis  of  whicl 
walled  tube,  dd,  open  at  both  ends 
quite  through.  In  the  bottom  of  the 
space  between  the  tubes  the  ebnllitioi 
kk,  is  pla<:ed,  and  it  is  heated  by  tb' 
ring  burner,  rr.  A  funnel-shaped  i 
screen,  nn,  x>rotect8  the  upper  tube 
direct  radiation.  Other  screens  and 
pp,  are  suitably  added.  The  upper  ei 
tube,  oa,  communicates  with  the  a 
through  the  tubnlure  h.  Finally,  . 
thermocouple  to  be  calibrated,  consi 
platinam  and  platinum-iridium  wii 
serted  into  the  bottom  of  the  central  1 
with  the  juuction  o  jnst  above  the 
wta.  i-BoiKng  -rnctbie  for  iiigh  the  ebullitiou  liquid,  fcfc.    The nppei 

lempenilnra..    SmIb,  J.  ^.j^^  tube,  dd,  19  ClOSCd  With  asbOStOS 

(not  shown),  extendiug  almost  a»  far  down  as  o. 

The  wires  of  the  couple  pass  through  parallel  canals  in  a  rot 
clay,  xy,  and  are  thus  well  insulated.    I  may  add  that  the  boilin 

'Burin:  BuU.  U.S.  (iool.  Sarvey,  No.  51,  Ciiaplenv. 

'UolurtUDittely  rtn-amslSDCog  did  uoC  penult  me  to  make  uge  or  tbe  rormernlr  tlienue 
pulwiii,  nor  #u  it  expvdient  to  repeat  tbe  work. 

•La  Clwtcliiir:  Boll.  S«.  Cbimlque  Paoia,  Vol.  15.  i«S«,  p.  (sa.  cr.  Pbll.  Mug..  <S|  ^ 
p.BT«. 
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of  mercniy,  anlplmr,  etc.,  for  all  pressures  compatible  vith  the  strength 
of  tube  are  conveniently  obtained  in  tbis  way.  The  vacnum  boiling 
point  of  cadmium  is  also  easily  reached.  Boiling  may  be  kept  up  for 
any  length  of  time. 

4.  High  boiling  points. — For  boiling  points  above  500°  it  Is  more  con- 
venient to  use  glazed  porcelain  or  fire  clay  crucibles  of  the  fonu  e/d^ 
bdc,  (Fig.  1).    The  eballition  liquid  is  shown  at  kk,  in  Fig.  2,  and  /g  is 


the  central  tube  in  wliich  tlie  thermoeoiiple,  dtJ,  is  to  be  introduced.  To 
vary  the  pressure  under  which  boiling  takes  place  the  tube  a  is  con- 
nected with  an  air  pump.  Finally,  a  tight  joint  at  ed  is  secured  by 
calking  with  asbestos  wicking,  and  tfaeii  filling  np  with  fusible  metal 
the  annular  space  or  trough  left  above  tbe  asbestos. 

The  crucible,  e/a,  is  surn>iinded  by  a  small  furnace  of  Fletcher's  com- 
po:«itioii,  FFFT',  Fig.  2,  aii<l  heated  witli  <ine  or  more  blast  burners, 
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AB.  If  the  flame  impinges  directly  upon  the  cold  crucible  it  is  apt  to 
break  it;  but  such  breakage  may  be  quite  prevented  by  surrounding 
the  crucible  with  a  conical  shell  of  asbestos.  Unfortunately,  the  cruci- 
bles can  be  used  but  once — unless  the  metal  is  cautiously  poured  out 
before  solidifying,  an  operation  which  does  not  always  succeed — ^for 
they  are  usually  fractured  by  the  solidifying  metal,  IcJCy  on  cooling. 
Nevertheless,  the  single  experiment  may  be  prolonged  almost  in- 
definitely; that  is,  for  half  a  day  or  more.  I  found  no  difficulty  in 
obtaining  vacua  of  two  or  three  millimeters  at  extreme  white  heat.  In 
this  case  the  crucibles  must  be  well  glazed  internally.    §  13. 

5.  Torsion  galvanometer, — The  best  method  of  measurement  is  doubt- 
less a  null  method,  in  which  the  thermoelectric  constants  are  expressed 
in  terras  of  a  given  Latimer  Clark's  cell.  Recalibrations  are  then  rarely 
necessary.  But  the  computation  of  observations  occurring  in  great 
numbers  is  somewhat  inconvenient.  In  this  respect  the  torsion  galva- 
nometer offers  decided  advantages.  A  form  of  apparatus  of  this  kind 
is  shown  in  Plate  II,  so  that  little  furtlier  description  will  be  neces- 
sary. A  A  is  the  coil  of  wire,  and  BB  the  astatic  system  seen  in  cross  sec- 
tion. The  system  is  suspended  by  aid  of  a  fine  platinum  wire  UE;  and 
inasmuch  as  A  A  is  wrapped  on  a  heavy  frame  of  copper,  the  motion 
of  the  needle  is  aperiodic.  Torsion  is  imparted  by  aid  of  an  alidade 
DD,  and  the  amount  registered  by  a  large  circle  graduated  in  degrees. 
Fractions  of  a  degree  are  read  off  by  a  mirror  and  scale  adjustment, 
the  parts  of  which  are  0,  MM  and  Sj  T  being  the  telescope. 

The  scale  proper  ss  is  on  transparent  glass,  and  S  a  white  diffuse  re- 
flector, so  that  the  scale  may  be  more  distinct. 

The  instrument  is  high  enough  to  be  manipulated  by  the  observer 
standing.  When  the  current  passes,  the  deflected  needle  is  twisted 
back  to  a  fiducial  position,  parallel  to  the  windings,  and  the  amount  at 
once  read  off.  Then  the  current  is  reversed  and  a  similar  reading 
made.  Since  the  resistance  of  the  coil  A  A  is  practically  the  only  re- 
sistance of  the  thermoelectric  circuit,  these  deflections  are  directly 
proportional  to  the  thermoelectromotive  force. 

The  two  magnets  BB'  Plate  II,  Pig.  1  and  2,  of  the  astatic  system 
each  consist  of  a  battery  of  four  flat  magnets,  about  10  centimeters 
long,  and  of  glasshard  steel,  consecutively  annealed  at  lOOo  both  for 
temper  and  for  magnetic  permanence.^  A  square  frame  of  alundnium 
and  hard  rubber,  embracing  the  upper  half  of  the  coil  AA^  connects 
the  magnets.  To  this  the  adjustable  mirror  is  attached.  The  torsion 
fiber  is  a  platinum  wire,  .018  centimeter  in  diameter.  It  therefore  has 
considerable  strength  to  resist  wear  and  tear.  Finally,  the  plate-glass 
doors  Qoyz^  which  close  the  magnet  box,  are  easily  removable,  so  that  the 
magnet  and  mirror  are  conveniently  accessible. 

The  instrument  has  two  zeros:  the  optical  zero  of  the  mirrors,  rel- 
ative to  which  the  reflected  scale  readings  are  symmetrical,  and  the 

»Cf.  BuU.  U.  S.  Geol.  Survey  No.  14,  1885,  p.  171.    Of.  Chaptor  VI  of  the  same  bulletin. 
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letic  zero  of  the  astatic  system,  relative  to  which  the  deflections 
lymmetrical.  The  two  fiducial  marks  should  coincide.  The  mag- 
zero  is  shown  by  the  fact  that  the  mean  of  the  scale  readings  on 
autation  coincide  with  the  zero  reading  for  no  current.  In  case 
system  of  needles  very  nearly  astatic,  the  optic  zero  may  be  de- 
ined  by  plotting  scale  readings  in  terms  of  twist  registered  by  the 
de  without  current,  and  noting  the  position  of  symmetry  in  the 
mflexed  curve  of  the  chart. 

It  will  be  seen  that  by  bringing  the  needle  back  to  zero  by  twist- 
:he  fiber,  the  effect  of  the  earth's  local  magnetic  field  is  almost 
ly  eliminated  in  an  adjusted  instrument  For  let  u  be  the  effect- 
lagnetic  moment  of  the  system  and  I  the  intensity  of  the  current, 
i  coefficient  of  torsion  and  ^  the  twist  necessary  to  bring  the 
le  back  to  zero.    Then,  apart  from  unnecessary  constants, 

lu  +  t  fp=0',  -q)=Iu  I  r (1) 

^n,  in  case  of  deflection  ^'  in  a  magnetic  field  of  intensity  H  paral- 
>  the  coHs, 

I  u  cos  ^'+r^'+-Er  w'  sin  v?'=0. 
pposing  the  deflections  very  small, 

f '  =  1  «/(r+  iT  W ') (2) 

>w,  in  an  incidental  adjustment  I  found  9P=4'36;  ^'=4-00.     Hence, 

_r^ 400 

other  words,  the  magnetic  resistance  is  about  one-tenth  the  tor- 
d  resistance  to  deflection  by  current.  Now,  inasmuch  as  deflections 
sed  only  to  correct  the  torsion  value,  which  is  increased  or  decreased 
igle  degrees,  the  effect  of  magnetic  resistance  is  quite  negligible.  In 
iuring  lOOo,  ^=4.35,  and  the  correction  must  be  less  than  "6.  Hence 
oagnetic  resistance  is  less  than  *06,  or  less  than  1*5  per  cent  of  ^. 
inasmuch  as  the  apparatus  is  primarily  intended  for  temperatures 
ter  than  350°,  where  ^p  >20o,  it  follows  that  the  magnetic  resistance 
ually  quite  negligible.  A  little  care  in  the  magnetization  of  the 
le  will  produce  the  astatic  condition  much  more  fully  than  was  done 
le  above  experiment.  The  same  relations  apply  for  finer  fibers, 
re  twists  are  larger. 

few  examples  of  the  deflection  D  for  100°  at  the  hot  junction,  in 
of  a  thick  platinum  fiber  (diameter  .0065  centimeter),  and  variety 
ifferent  magnetic  fields  may  be  added. 


Factor. 

D 

Bemarks. 

•803 
3-46 
3-08 
3-402 

7-235 
7-235 
7-324 
7319 
7-290 
7-276 
7-440 
7-437 
7-434 

>Strong  field.  Magnetic  zero  obtained  by  astaaizing  magnet. 

>Astatic  needle.    Fiducial  zero  obtained  by  twisting. 

>  A  static  needle.    Coils  in  its  plane. 

(Astatic  needle,  kept  in  tbe  plane  of  the  coils  by  twisted 
(    fiber. 
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It  follows  finally  that  in  the  above  instrument  thermoelectromotiy< 
force  is  expressed  only  in  terms  of  the  torsion  of  a  platinum  fiber,  sup 
posing  the  needles  to  be  so  tempered  and  magnetized  as  not  to  chang* 
their  magnetic  permanence.  Hence  thermoelectromotive  forces  are  no 
only  expressed  in  terms  of  a  fixed  standard  and  therefore  comparable 
with  each  other  after  the  lapse  of  time,  but  the  range  of  measurmeutii 
enormous.  Any  temperature  between  100°  and  the  intensest  white  heai 
may  be  measured  without  further  adjustment.  These  desiderata,  addec 
to  the  convenience  of  manipulation,  and  the  strength  of  the  instrumenl 
against  wear  and  tear,  constitute  the  advantages  of  the  galvanometej 
described. 

In  the  practical  form  of  this  apparatus  the  torsion  circle  need  not  be 
more  than  6  inches  in  diameter,  accurately  divided  into  degrees.  The 
alidade  should  be  provided  with  a  lens.  A  silk  fiber  suspension  may 
be  put  in  the  case  xy^  so  that  the  needle  may  at  any  time  be  unhitched 
from  the  platinum  fiber,  and  attached  to  the  silk  fiber.  A  magnetic 
position  of  equilibrium  parallel  to  the  coils  is  thus  easily  obtained. 

Inasmuch  as  both  the  internal  resistance  of  the  coils,  the  magnetic 
movement  of  the  needles  and  the  elasticity  of  the  platinum  fiber  change 
with  temperature,  the  torsion  galvanometer  has  a  notable  temperature 
coefficient.  This,  however,  is  determined  at  once  by  measuring  the 
same  temperature  (hot  junction)  at  two  diflferent  temperatures  of  the 
galvanometer.  The  boiling  point  of  mercury  is  a  convenient  datum  for 
this  purpose.  Changes  of  temperature  at  the  galvanometer  are  to  be 
guarded  against  by  placing  a  thermometer  in  the  case. 

7.  Cold  junction. — From  what  has  been  stated,  if  D  be  the  amount  oi 
torsion  corresponding  in  a  given  instrument  to  the  temperatures  Tand 
t  uf  the  junctions  of  the  given  thermocouple, 

D=za  (T—t)+b  ( T^—f) (1) 

Again  if  d=za  (e— 20) + h  (t^—20^) (2) 

Ao=  D-^d^a  {T—20)+b  (T^— 20^) (3) 

Hence  a  small  table  corresponding  to  equation  (2)  is  to  be  computed? 
from  which  the  value  of  d  for  each  value  of  t  between  10^  and  35^  may 
be  taken.  A  short  preliminary  calibration  suffices  for  this  purpose. 
Ill  this  way  the  observer  may  at  once  deduce  Djo  from  J>,  where  D»  is  ^ 
function  of  T  the  temperature  of  the  hot  junction  only. 

By  aid  of  the  boiling  points  of  water  (100^),  mercury  (357o),  sulpbar 
(4480),  cadmium  (780^),  zinc  (930°),  bismuth  (l,oOOO),  the  quantity  I>» 
may  then  be  graphically  constructed  as  a  function  of  T,  and  the  points 
between  consecutive  boiling  points  filled  in  by  equation  similar  to  (1)* 

From  a  chart  of  this  kind  the  temperature  T,  corresponding  to  any 
degree  of  twist  Djo,  may  be  taken  with  facility. 

OBSERVATIONS. 

8.  Mercury. — In  the  above  apparatus  the  normal  boiling  point  of 
mercury  is  sharply  determinable;  but  there  is  considerable  difficulty  i^ 
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determining  the  low-pressure  boiling  points.    Unless  tbe  heat  be  regu- 
lated to  a  nicety  the  lower  layers  boil  under  the  pressure  of  the  upper 
layers.    Again,  since  the  agitation  of  the  liquid  nearly  ceases  in  ap- 
proximate vacuo,  a  flame  of  moderate  intensity  presupposed,  the  rate 
of  evaporation  is  retarded  in  relatively  greater  degree.    In  the  case  of 
a  liquid  of  small  specific  heat,  films  of  which  do  not  adhere  readily  to 
glass,  it  is  therefore  to  be  suspected  that  both  liquid  and  vapor  will  be 
superheated.    On  the  other  hand,  if  the  flame  of  the  burner  be  intensi- 
ied  so  as  to  produce  violent  ebullition  at  low  pressures,  the  liquid  can 
be  superheated  to  such  an  extent  that  its  direct  radiation  on  the  junc- 
tion of  the  thermocouple  may  heat  it  as  mnch  as  10^  above  the  boiling 
point. 

Accordingly  I  was  not  surprised  that  the  temperatures  obtained  in 
the  static  method  by  Begnault,  Hagen,  Hertz,  Eamsay  and  Young^ 
are  as  a  rule  below  the  corresponding  boiling  points  of  the  present 
dynamic  method.  It  is  only  by  taking  great  pains  in  the  adjustment 
of  bomer  and  apparatus  that  my  temperatures  began  to  coincide  with 
tboee  of  Begnault.  But  this  nice  adjustment  introduces  arbitrary  con- 
ditions ;  hence  low  pressure  mercury  boiling  points  are  to  be  rejected.  At 
bigh  pressures  the  unsatisfactory  circumstances  mentioned  fall  away; 
aud  the  rate  At  which  boiling  point  changes  with  pressure  is  enor- 
mously smaller. 

In  the  following  tables,  1  and  2, 1  give  instances  of  my  results.  The 
data  of  Table  1  were  obtained  at  an  earlier  date,  before  I  became  aware 
of  the  grave  difficulties  encountered.  T  is  the  boiling  point  for  the 
pressure  P,  in  centimeters  of  mercury: 

Tabi^e  1. — Boiling  points  of  mercury  {superheated) 


p 

T 

P 

T 

P 

T 

cfn. 

oC. 

cm. 

OC. 

ctn. 

oa 

44-2 

330 

•5 

194 

0.3 

198 

37-5 

325 

6-4 

256 

0.3 

184 

17-6 

290 

12  0 

280 

0.1 

183 

10 

195 

25-2 

310 

0-7 

190 

47-6 

336 

0-5 

176 

76.2 

356 

13-3 

279 

•2 

199 

24-4 

304 

In  the  following  table  are  later  results,  obtained  with  great  care,  rel- 
ative to  the  conditions  stated  at  the  outset  of  the  present  paragraph. 
•The  agreement  with  Eegnault's  data  is  very  much  better,  but  the  tem- 
peratures are  still  high,  particularly  in  the  region  of  low  pressure  (cf. 
^g.  2).    2>2o,  the  twist  corresponding  to  T,  has  been  added,  to  show  the 

'Ramsay  and  Yonng;  Jour.  Chem.  Soc.,to1.  49,  p.  37,  1887;  Landolt  and  Boemsteiii'B  tables. p.  5<t, 
^Ua,  Jidins  Springer,  1883.  I  may  advert  in  passing  to  a  discussion  between  Messrs.  Ramsay  and 
«'Oang  and  Xahlbanm.  The  former,  corroborating  Kegnault's  law,  maintain  that  vapor  tensiona, 
^hether  obtained  by  static  or  dynamic  mode  of  measurement,  are  identical.  Kahlbanm  believes  that 
«« lus  fonnd  a  difference.    Cf.  Beibliltter,  vol.  10, 1886,  p.  485;  ibid.,  vol.  11, 1887,  pp.  88i  430. 
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delicafCy  of  the  apparatus,  PI.  II,  p.  14.    Twist  is  expressed  in  degrees 
of  arc: 

Table  2. — Bailing  paints  of  mercury  (superheated). 


p 

^«. 

T 

P 

D« 

T 

•1 

8-10 

164 

•2 

8-40 

168 

•3 

8-10 

164 

•3 

8 '28 

166 

•2 

8-11 

165 

•5 

8-49 

170 

2-6 

U-43 

216 

2-0 

10-84 

208 

27 

11-68 

218 

2-3 

11-25 

214 

27 

11-62 

219 

5-2 

12-93 

239 

4*5 

12-22 

228 

9-9 

14-98 

270 

4-6 

12-23 

229 

9-8 

14-87 

268 

12-6 

16-44 

276 

17-2 

16-24 

288 

12-5 

15-48 

276 

17-4 

16-23 

288 

30-7 

16-90 

297 

81-5 

18-07 

313 

20-9 

16-96 

298 

81-8 

18-10 

814 

29-4 

17-75 

308 

50-3 

19-69 

335 

29-4 

17-74 

808 

50-5 

19-74 

836 

47-3 

19-68 

334 

76-43 

21-484 

368 

48-0 

19-65 

336 

48-6 

19-75 

336 

76-43 

21-323 

357 

• 

P.  Sulphur.-'The  behavior  of  sulphur  is  peculiar.  On  removing  th© 
pressure  to  about  1®"*,  the  substance  soon  passes  into  the  treacle  state, 
and  the  full  ebullition  observed  under  atmospheric  and  other  pressmeB 
changes  into  a  sticky  frothing. 

Exact  temperature  data  can  not,  therefore,  here  be  expected.  The  toL' 
lowing  table  (3)  is  an  example  of  the  earlier  results  obtained: 

Table  3. — Boiling  points  of  sulphur. 


p 

T 

P 

T 

P 

T 

ctn. 

oa 

cm. 

oa 

CM. 

oa 

•0 

218 

4-8 

298 

21-2 

874 

•0 

205 

7-0 

316 

39-8 

410 

2-4 

263 

11-2 

837 

76-0 

448 

The  following  table  contains  results  of  a  later  date,  obtained  by  tak- 
ing great  care  in  guarding  against  superheating: 

Table  4. — Boiling  points  of  sulphur. 


p 

I>« 

T 

T 
JUgnaiiU. 

P 

i>» 

T 

T 
It0gtuwi(, 

66-36 

26-57 

428 

429 

4-06 

16-80 

295 

806 

66-41 
64-75 
48-30 

26-59 
26-49 
26-87 

429 
427 
420 

429 
428 
422 

80-69 

23  05 

889 

896 

47-78 

25-64 

416 

421 

30-70 

23-66 

389 

396 

37-69 

24-51 

402 

407 

13-01 

20-18 

342 

364 

87-57 

24-39 

399 

407 

12-93 

20  18 

342 

364 

28-67 

23-44 

386 

393 

5-61 

17-28 

302 

817 

28-80 

23-51 

387 

394 

6-91 

17-61 

805 

820 

20-68 

22-23 

370 

376 

6-14 

17-62 

306 

821 

20-70 

22-25 

370 

376 

3-2U 

15  55 

278 

296 

14-37 

20-76 

349 

358 

3-44 

15-51 

277 

297 

14-49 

20-73 

348 

859 

•75 

10-76 

206 

263 

11-16 

19-66 

355 

846 

1-05 

U-33 

215 

''SOO 

11-25 

19-77 

336 

347 

1-39 

11-85 

223 

•266 

6-11 

18-05 

313 

321 

1-67 

11-21 

228 

*276 

6-36 

18-20 

815 

323 

75-84 

27-976 

446 

448 

6-65 

18-80 

316 

324 

75-87 

27-999 

448 

448 

*  Sulphur  Btioky. 
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se  results  agree  fairly  well  with  those  of  the  earlier  table.  I  have 
.  the  values  of  T,  exterpolated  graphically  from  Begnault's  data, 
L  of  the  Dupr^-Bertrand  equation.  (Of.  §  14.) 
j)=19-10740— 4684-49/^-.3-40483  log  ^,  which  holds  between 
I  and  ^=843  absolute  degrees  centigrade^  It  will  be  seen  by 
krison  of  my  values  with  the  data  predicted  by  this  formula  that 
Luch  in  error  at  low  pressures.  The  divergence  is  largest  in  the 
t)orhood  of  11®",  and  is  here  greater  than  1(P, 
Zinc. — ^The  following  table  contains  data  of  four  sets  of  experi- 
for  zinc.  The  first  of  these  were  made  in  the  glass  tube  (Fig.  1) 
pressures.  Although  in  this  case  there  was  considerable  volatili- 
,  I  did  not  observe  any  ebullition.  In  the  table,  the  result  marked 
le  only  datum  of  this  work  inserted.  Change  of  temperature  with 
ire  was  not  very  obvious. 

remaining  data  of  this  part  of  the  table  are  legitimate.  The 
on  of  a  boiling  point  is  change  of  temperature  with  pressure.  In 
cond  and  third  parts  of  the  table  I  aimed  at  greater  accuracy, 
of  the  values  given  is  a  mean  of  two  or  three  distinct  measure- 
;  t  refers  to  a  low  position,  |  to  a  high  position  of  the  thermocouple 
central  tube  (see  Fig.  2). 

Table  5. — Boiling  points  of  Mine. 


p 

T 

P 

T 

P 

T 

cntm 

oO 

ctn. 

°0 

cm. 

oO 

1-0 

*682 

4-2 

710 

2-6 

675 

4-0 

710 

8-5 

099 

6-7 

731 

6-6 

732 

2-8 

884 

15-8 

792 

9-6 

757 

6-2 

736 

26-4 

833 

10-1 

772 

9-9 

758 

37-5 

864 

16-6 

785 

16-6 

802 

47*3 

884 

271 

837 

26-4 

838 

57-0 

904 

34-6 

857 

86-8 

863 

65*4 

916 

42*5 

873 

47-7 

884 

77-1 

933 

58*5 

897 

55-7 

900 

76-4 

933 

65-3 
77-8 
77-3 

914 
t928 
t922 

Oadmium. — The  first  part  of  Table  6  contains  results  obtained 
lass  tube.  Ebullition  in  vacuum  was  obvious.  But  inasmuch  as 
mit  of  the  power  of  the  ring  burner  was  not  much  above  500^, 
maining  thermal  data  are  too  low. 

experiments  of  the  second  and  third  parts  of  this  table  were 
in  the  porcelain  crucible.  They  are  legitimate,  change  of  tem- 
ire  taking  place  with  every  change  of  pressure.  I  was  unable  to 
the  crucible  satisfactorily  tight,  so  that  mean  values  of  fluctuat- 
essure  had  to  be  made  use  of.  Again  cadmium  is  more  easily 
iieated  than  zinc;  so  that  the  present  temperatures  are  probably 


ipnted  the  Inferior  prolongation  of  the  onrTe  and  plotted  the  reenlte.    From  the  chart  tiia 
t  ZLireretnlcexi  to  a  high  degree  of  aoouracy. 
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A  repetition  of  the  experiment  failed  in  consequence  of  breakage  of 
the  crucible.  It  is  interesting  to  note  here  that  if  zinc  boils  at  930^, 
cadmium  will  boil  at  a  temperature  not  much  below  780^. 

Tablb  6. — Boiling  points  of  cadmium. 


p 

T 

P 

r 

P 

r 

out. 

oO. 

0f9l« 

oa 

en. 

oa 

•00 

444 

2-2 

549 

0-3 

000 

2-76 

520 

2-5 

552 

8-4 

022 

6-25 

540 

2  0 

505 

23-0 

080 

7-70 

502 

3*2 

574 

27-4 

704 

7-5 

020 

34-2 

722 

10-6 

039 

51-0 

762 

15-7 

007 

60-3 

700 

18-9 

081 

03*0 

770 

20-2 

702 

05-0 

772 

29*2 

700 

75-5 

780 

35-5 

724 

75-5 

788 

38  1 

729 

75-6 

781 

48  0 

745 

51-7 

760 

02-4 

700 

04-4 

700 

06-0 

700 

76  0 

772 

75  0 

770 

75  0 

774 

1J9.  Bismuth. — Table  7  contains  results  for  bismuth.    In  the  first  part 
of  the  table  temperature  does  not  change  with  pressure,  hence  a  boil- 
ing point  is  not  reached.    In  the  second  part  of  the  table  temperatoi^ 
certainly  oscillates  with  pressure,  hence  the  temperature  correspond- 
ing to  the  lower  values  of  pressure  (3  to  4  cm.)  are  boiling  points* 
The  temperatures  corresponding  to  the  higher  values  of  pressure  (9  to 
10  cm.)  are  below  the  corresponding  boiling  points,  for  I  found  that  oft 
further  increasing  pressure,  the  temperature  did  not  increase.    Thes^ 
temperatures  are  theretbre  at  the  limit  of  the  heating  power  of  tib^ 
furnace.    At  least  five  minutes  must  be  allowed  for  each  observatioi^ 
The  top  of  the  crucible,  moreover,  should  be  filled  with  asbestos,  ^ 
diminish  loss  of  heat  by  radiation. 


Table  7.— Boiling  poinU  of  hiimuth. 

p. 

T, 

P. 

T. 

Remarks. 

0M« 

o<7. 

cm. 

oa 

2  0 

1152 

3-2 

1199 

5-8 

1104 

8-0 

1211 

2  0 

1185 

9-7 

1207 

8-1 

1183 

3-2 

1200 

8-8 

1180 

87 

1222 

Flame  intenalfled.  B.P.orit6rionMtiafled. 

27 

1183 

4*2 

1215 

9-8 

1194 

8-7 

1247 

2*4 

1180 

3-9 
3-4 
9-5 
8-4 
4  0 
9-7 
8-4 
3*9 

1213 
1204 
1230 
1207 
1217 
1200 
1200 
1221 

9-0 

1258 

Limit  of  the  heating  power  of  the  bimer. 

3*3 

1215 

4-3 

1288 
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\3.  Bemarks. — In  the  above  tables,  1  to  7,  the  criterion  of  boiling  point 
I  therefore  been  change  of  temperature  with  pressure.  When  this 
s  not  observed,  the  data  were  rejected.  The  method  of  obtaining 
'  boiling  points  from  the  liquid  is  doubtless  objectionable,  because 
the  liability  to  superheating.  In  special  measurements  made  with 
c,^  however,  I  found  that  the  error  thus  introduced  is  negligible, 
sre  seems  to  be  less  superheating  in  case  of  metals  and  high  temper- 
xes,  supposing  the  temperature  of  the  environment  to  be  reasonably 
IT  the  boiling  point  (lOO^  or  200^  above  it).  In  case  of  bismuth  and 
tals  of  higher  boiling  points,  the  difficulties  of  experiment  are  such 
bt  I  do  not  think  a  low  pressure  vapor  bath  is  feasible, 
n  regard  to  the  crucible  used,  I  may  remark  that  experimentation 
1  be  much  facilitated  by  using  tubular  forms  made  in  a  single  piece, 
this  case  the  trouble  experienced  in  calking  the  joint  of  Figure  1 
1  be  obviated.  The  metal,  previously  granulated,  may  easily  be  in- 
duced through  the  tube  d.  In  this  case  I  have  no  doubt  that  very 
;h  vacua  at  white  heat  will  be  attainable.  It  is  advisable,  moreover, 
len  very  high  temperatures  are  to  be  reached,  to  place  the  crucible 
d  lid  wholly  within  the  furnaee,  allowing  only  a  narrow  tube  to  pro- 
;t  out  of  it. 

INFERENCES. 

14.  Available  equations. — Equations  for  expressing  vapor  tension  in 
rms  of  temperature  have  been  invented  in  great  number,  and  among 
em  the  simple  form  of  Magnus  and  the  more  elaborate  exx>onential 
vised  by  Biot  and  used  by  Begnault  are  given  in  most  text  books, 
remarkably  close  fitting  exponential  is  investigated  and  tested  by 
rtrand.^  Quite  recently  M.  Gh.  Antoine  ^  has  proposed  and  applied  a 
w-  form.  Following  the  early  suggestions  of  Bertrand  *  and  of  J.  J. 
omson,  *  I  have  used  the  equation  of  Dupr6,* 

}ogp=A—B/0—Clog6 (1) 

i>amuch  as  J.  J.  Thomson  has  given  it  an  independent  interpretation. 
Q  meaning  of  the  equation  is  clearer  in  the  differential  form: 

dp/d6=—p  (Cje—B/6^) (2) 

^'/^p=Yi^cfBro (^) 

'h  reference  to  which  it  is  to  be  observed  that  (7  /  B  is  a  small  quan- 

r  (about  1/1000). 

•*-— — — — . — . . 

1  Ball.  U.  S.  Geol.  Surrey,  No.  54,  p.  109. 

'Boitrand:  Tbermo  dynamlqae,  pp.  154  to  102,  Paris,  O.inthier-VillarB.  1887. 

'Ch.  Antoine:  C.  R.,  CVii,  p.  681, 1888;  ibid.,  pp.  778,  836,  1888. 

« Bertrand:  loo.  oit.  p.  90  to  102. 

*  J.  J.  Thomson :  Applications  of  dynamics,  etc.,  p.  158,  Macmillan,  1888. 

'DnprA:  Tbtorie  mteaniqae  de  la  chaleor,  pp.  96  to  110,  Paris,  Gaathlers-Villan,  1800. 
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15.  Oamtants  computed. — ^Applying  equation  (1)  to  the  results  of  the 
tables  1  to  7, 1  found  the  following  set  of  values  by  direct  computa- 
tion: 

Tabi^  8. — CoMtanU,    A,  B,  C,  variable. 


Metal. 


Mercury. 
Snlphnr. . 
Caamium 

Zino 

BUmath . 


+  3-583 
— 35-969 
—30-567 
+42-265 
+24-774 


+3084 
—  366-1 
+1391 
+11435 
+13405 


—  1-1371 
—13*066 
—11180 
+10022 
+  4-763 


These  results  are  grossly  irregular,  even  as  to  sign.  This  might  have 
been  expected.  To  get  comparable  values  for  constants  the  observa- 
tions in  case  of  complex  equations  must  either  be  very  fine  or  in  great 
number.  Other  direct  methods  gave  similarly  irregular  constants, 
which  need  not  be  entered  here.    Nothing  can  be  learned  from  them. 

Bearing  in  mind,  therefore,  that  it  is  my  object  to  detect  possible 
relations,  and  that  my  high-temperature  boiling  x>oints  are  necessarily 
somewhat  crude,  I  will  facilitate  preliminary  computation  by  observing^ 
that  in  Dupr^'s  data  the  prevailing  value  of  A  is  nearly  20.    Puttin( 
A=20  the  following  set  of  constants  were  obtained,  in  which,  of  com 
there  is  greater  degree  of  uniformity.    Water  has  been  added  fronma 
Dupr6: 

Table  9. — Constanta,     B  and  C,  variable. 


Subtttance. 


Water... 

Mercury . 
Sulphur.. 
Caamium 

ZiDo 

Bismuth . 


20-324 

20 

20 

20 

20 

20 


2795 
4345 
4379 
7467 
8433 
12561 


3-868 
4-013 
4-217 
3-643 
3-603 
3-456 


"J 


The  results  of  this  table  are  encouraging.  From  an  inspection  o::^ 
the  constants  I  was  led  to  suspect  better  agreement  in  making  0  con- 
stant and  A  variable.  This  step  is  further  suggested  by  assuming, 
conformably  with  the  indications  of  table  9,  that  for  any  two  sub- 
stances, 8  and  S'j  the  boiling  points,  0  and  ^',  corresponding  to  a  given 
pressure, jp,  will  follow  the  relation  B  /  B'=o  /  ^'=n,  where  n  is  constant 
for  the  given  i)air  of  substances.  This  virtually  postulates  a  funda- 
mental equation  of  the  form  (1)  from  which  all  others  are  derived  by 
substitution,  as  follows: 

log  p=A-B/8^C  logs (1) 

—A—nBlinB-  C  log  n  ^-f  C  log  n 
r^A'—B'/e'^GlogS' (4) 

The  constants  of  Table  10  are  obtained  by  supposing  0  to  be  constant 
for  all  the  substances.  As  to  the  choice  of  a  value,  I  noticed  that  the 
mean  G  of  Table  9  is  almost  identical  with  Dupr^'s  C  for  water. 
it  was  chosen. 


^{ 
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4C 


BARUB.] 


BOILING   POINT   CHART. 


23 


Table  10. — Constanta  A  and  By  variahU. 


Water... 
Meicoiy . 
Snlphar  . 
Caamium 

Zino 

BUmuth . 


JL 

B 

0 

10-824 

2705 

3-868 

10*020 

4306 

3-868 

10-778 

4458 

3-868 

20-63 

7443 

3-868 

20-08 

8610 

3-868 

21-51 

12862 

3-868 

The  constants  might  be  much  improved  by  successive  trials;  bat  fur- 
ther work  would  be  wasted. 

16,  Graphic  representation. — In  order  to  clearly  exhibit  the  point  of 
view  I  have  taken,  it  will  be  necessary  to  plot  these  results  graphically. 
This  is  done  in  Plate  III,  in  which  the  abscissae  are  pressures  in  centi- 
metres of  mercury  and  the  ordiiiates  boiling  points  in  degrees  centi- 
^ade. 

The  curves  passed  through  the  observations  are  computed  for  the 
constants  of  Table  8.  Some  points  computed  by  Table  9  are  marked; 
points  computed  by  Table  10  are  also  marked.  The  agreement  of  ob- 
served and  computed  results  is  quite  within  the  errors  of  observation, 
*s  will  at  once  be  evident  from  an  inspection  of  the  chart.  In  case  of 
Mercury  I  have  added  the  vapor  tension  results  of  Begnault,  showing 
^hat  they  are  uniformly  lower  than  the  present  data.  The  reasons  have 
^  ready  been  given  in  §  8. 

The  results  for  bismuth  are  particularly  interesting.  Unfortunately 
^^  was  impossible  for  me  to  calk  the  crucible  tight  enough,  in  order 
*^at  the  low-pressure  boiling  point  of  bismuth  might  overlap  the  nor- 
mal boiling  point  of  zinc,  which  limits  the  calibration  interval  of  the 
^Hermo-couple.  The  chart  shows  that  the  interval  of  extrapolation  is 
^t^out  270O.  This  makes  the  bismuth  results  less  certain.  For  this 
^%a8on,  perhaps,  the  normal  boiling  point  of  bismuth,  as  deduced  by 
^roshan&'s  principle  is  too  high,  being  1550°.  Carnelley  and  Williams,* 
^^ing  a  calorimetric  method,  obtained  only  1450^  as  their  maximum 
^alue.  It  is  probable,  however,  that  the  radiation  errors  in  Carnelley 
^tid  Williams's  experiments  would  tend  to  make  their  data  too  low; 
^or  have  they  any  sure  criterion  that  ebullition  had  actually  set  in. 
Xn  experiments  of  my  own,^  using  a  Fletcher  furnace  with  three  blast 
liiimers,  I  signally  failed  to  boil  bismuth  in  a  number  of  trials.  The 
l>oiling-poiiit  criterion  in  the  present  results  is  beautifully  exhibited: 
"Wben  pressure  increases  the  group  of  points  B  on  the  chart  pass  into 
the  group  of  points  J.;  hence  the  group  B  are  boiling  points.  When 
pressure  increases  ftirther  the  group  A  does  not  increase  in  tempera- 
t:ure;  hence  group  A  are  not  boiling  points,  but  merely  indicate  the 
maximum  heating  power  of  the  fiirnace. 

17.  dyfwlusian. — I   am   perfectly   aware  that  the  method  pursued 

aibove^  in  endeavoring  to  reach  perspicuous  results,  is  forced.    Ber- 

--'  • ■  I  ■ 

1  Camelluj-'  and  Williams,  Jouru.  Cliem.  Soc.,  London,  vol.  35,  1870,  p.  565. 
»  Bull.  U.  S.  G.  S.,  No.  54,  pp.  116-118, 124. 
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trand  compates  the  constants  of  Dupr^'s  formula  for  16  substances,  and 
sliows  its  admirable  agreement  with  the  observed  data  throughout. 
But  the  constants  in  such  a  case  vary  largely:  A  between  4  and  21 
(pressures  being  expressed  in  centimeters  of  mercury);  0  between —9 
and  +  5.  In  any  such  grouping  of  constants  as  I  have  attempted,  the 
agreement  of  the  formula  would  therefore  be  lost.  It  is  worthy  of  re- 
mark, however,  that  in  10  out  of  the  16  substances  A  lies  between  15 
and  21-5,  and  in  one-half  of  the  substances  G  lies  between  3*2  and  4*2. 

When,  however,  the  errors  left  in  any  attempt  to  group  the  con- 
stants are  considered,  not  so  much  with  reference  to  the  sni:ill  range  of 
temperatures  of  a  single  substance,  but  rather  with  regard  to  the  rela- 
tively enormous  range  of  temperatures  exhibited  by  these  phenomena 
as  a  whole,  and  by  a  diagram,  such  as  PI.  Ill,  for  instance,  then  the  er- 
rors in  question  assume  much  smaller  imx)ortance.  In  the  above  pages 
I  have  presumed  to  believe  that  at  the  outset  the  wide  temperature 
comparison  is  the  one  which  ought  first  to  be  made,  and  some  funda- 
mental relation  applicable  to  the  whole  range  of  temperature  investi- 
gated. After  this  has  been  done,  the  said  relation  may  then  be  modified 
to  suit  the  individual  and  exceptional  case. 

I  can  state  this  more  clearly  as  follows :  Groshans's  derivation  of  his 
principle  is  suflSciently  simple;  for,  if  vapors  have  identical  coefficients 
of  expansion,  1/273,  say,  and  their  densities  be  expressed  relatively  to 
the  density  at  the  normal  boiling  point  in  each  case,  then  the  ratio 
of  absolute  boiling  temperatures  corresponding  to  any  two  given  pres- 
sures will  be  the  same  for  all  vapors.  This  inference  is  incorrect  just 
in  ])roportion  as  the  application  made  of  the  Boyle-Charles  law  is 
incorrect. 

However,  Dupr6  in  deriving  his  forinula  makes  virtually  the  same 
assumption.^  Again,  J.  J.  Thomson*  introduces  Boyle's  law  into  the 
mean  value  of  the  Lagrangian  function  investigated  for  the  present 
phenomena.  Inasmuch,  however,  as  the  forms  of  two  arbitrary  func- 
tions have  here  to  be  determined  by  experiment,  the  insertion  of  Boyle's 
law  sufQces  Thomson's  purposes.  Following  the  model  of  his  work,  I 
hoi)ed  to  find  some  suggestion  as  to  the  modification  of  Dupr^'s  equa- 
tion, such  that  it  may  be  the  outcome  of  an  original  type  for  all  sub- 
stances, by  inserting  Van  der  Waals's  law,j?=JK9/(i?— 6)— a/r-,  instead 
of  Boyle's  law  into  the  proper  term.  It  seemed  plausible  that  Dupr^'s 
equation  could  thus  be  corrected  by  aid  of  constants,  the  molecular 
interpretation  of  which  has  already  been  given  by  Van  der  WaaJs. 
Performing  the  operations,  I  find,  rigorously, 

where  a  and  h  are  Van  der  Waals's  constants.  This  equation,  though 
capable  of  simplification,  essentially  involves  C,  and  is  therefore  not 
suggestive. 

I  Bertnmd :  loo.  cit.,  p.  101.  «  Thomson :  loc.  cit.,  p.  158. 
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CHAPTEE  11. 

THE    CONTRACTION    OF    MOLTEN    IGNEOUS    ROCK    ON    PASSING 

FROM   LIQUID  TO  SOLID. 

INTEODUCTOBY. 

18.  The  rock. — The  following  volume  measurements  were  made  for 
Jkf  r.  Clarence  King,  on  a  sample  of  diabase  which  he  furnished.  The 
object  thus  far  is  to  develop  the  general  character  of  the  expansion 
phenomenon,  and  for  this  reason  a  fusible  rock,  without  action  on  hot 
platinum,  was  selected.  In  future  researches,  graded  rock  magmas, 
passing  from  extreme  acid  to  extreme  basic,  will  be  operated  on. 

19.  Literature. — ^The  importance  of  the  question  is  well  known,  but  a 
literary  discussion  is  superfluous  here,  since  Prof.  F.  Niesa^,  of  Hohen- 
lieim,  not  long  ago  made  a  careful  survey  of  all  that  has  been  done  on 
t;he  subject.  The  reader  desiring  specific  information  is  referred  to  this 
Interesting  pamphlet.  <<  Es  ist  ein  durch  Oontraste  buntes  Bild,"  says 
f  rof.  Niess  (loc.  cit.,  p.  36),  ^<  welches  in  der  vorstehenden  Gitatenlese  dem 
Xeser  zu  entrollen  war,  und  aus  dem  Wirrwarr  entgegengesetzter  An- 
«chten  heben  sich  nur  z wei  Korper :  Wismuth  und  Eisen,  heraus,  uber 
^welche  man  wohl  mit  absoluter  Sicherheit  die  Acten  als  geschlossen 
'fcezeichnen  kann^  und  zwar  in  dem  Sinne,  dass  fiir  sie  die  Ausdehnuug 
im  Momente  der  Yerfertigung  als  zweifellos  bewiesen  gelten  kann.  Die 
fibrigen  Metalle  stehen  noch  im  Streit,  und  fiir  sie  gilt  das  Gleiche  was 
^^inr  fiir  die  kiinstlichen  Silicate  zu  fordern  hatten  •  ♦  •"  Kow,  irouy 
jn  virtue  of  the  occurrence  of  recalescence  (Gore,  Barrett),  is  scarcely  a 
:feir  substance  to  operate  upon,  and  it  heightens  the  confusion  to  And 
tihat  Prof.  Niess,  after  carefully  weighing  all  the  evidence  in  hand,  is 
obliged  to  conclude  that  rocks  expand  ou  solidifying. 

The  present  experiments  show  beyond  question,!  think,  that  at  least 
:ibr  diabase  this  is  not  true.  I  find  that  this  rock  not  only  contracts 
l>etween  3.5  to  4  per  cent  on  solidifying,  but  that  such  solidification  ia 
sharp  and  only  apparently  continuous,  and  that  the  fusion  behavior 
"tiuoughout  is  quite  normal  in  character.  Hence  with  certain  pre- 
cautions which  I  shall  specify  in  the  course  of  this  paper,  |21,  the 
"volume  thermodynamic  relations  which  I  deduced  by  acting  on  organic 
li)odies  may  be  applied  to  rock  magmas. 

^.  Effect  of  fusion  {polymerism). — The  rock  after  fusion  is  changed 
tx)  a  compact  black  obsidian  and  quite  loses  its  characteristic  structure. 

*KieM:  *'  Ueber  das  Verhalten  der  Silicate,  etc.;*'  Programin  zur  70.    Jahresfeier  d.  k.  Wilrtemb. 
Saikftw.  Aoademie.    Stattsari,  E.  Koch,  1889. 


26 


FUSION  AND   PRESSURE. 


[BULL.  103. 


It  was  therefore  imx>ortant  to  examine  the  volume  relations  of  this 
change  preliminarily.  This  is  done  in  Table  11,  where  the  densities 
obtained  with  lamps  of  the  rock  (mass  2f ),  at  the  temx>eratare  tj  are 
given,  J  being  the  density  before,  J'  after,  fusion. 

Table  11. — DenHty,  J,  of  the  diabase,  before  and  after  fusion.      Massive  pieces  {nci 

ground), 

A— BBFORE  FUSION. 


Sample 
No. 

M 

t 

D 

m 

d 

A 

A— A' 

Branarkt. 

A 

I 
11 

in 

IV 

22%860 
45-3664 
64-7208 
69 -4040 

°0 
26 
21 
21 
21 

8*0161 
8  0181 
8  0136 
3  0236 

1 

llOA 

dial 


B.— AFTER  FUSION. 


I 

n 
ni 


60-9330 
33-7659 
29-9777 


21 
10 
19 


3-6013 
8-5406 


11*1686 
11-2712 


21*021 
(21-00) 


2-7018 
2  -7447 
2-7045 


•104 
•090 
•103 


The  rock  was  fused  both  in  clay  and  in  platinum  crucibles.    In  tl 
latter  case  the  density  d  of  the  known  mass  m  of  the  platinum  crucil 
had  been  previously  determined,  and  D  denotes  the  observed  densi 
of  molten  rock  and  crucible  together  after  fusion.    In  the  case  whei 
clay  crucible  was  used,  this  was  broken  away  from  the  glass  with— ^"^ 
and  the  density  of  the  solid  lump  (glass)  then  measured  directly. 

A  few  small  air  bubble  cavities  were  visible  on  the  fresh  fl'actur^^^^ 
surface  of  the  glass,  due,  I  presume,  to  the  possibility  thai  most  roc^^^^ 
like  most  organic  liquids,  hold  gases  in  solution,  which  separate  c^^^^ 

solidification.    At  some  other  time  I  will  make  sharp  vacuum  measur ^^' 

ments  of  the  density  of  ground  powders  both  of  the  rock  and  of  t^^^  ^^^ 
glass,  but  I  do  not  believe  the  results  of  Table  1  will  be  seriou 
changed  by  such  a  test. 

From  Table  1  it  appears  that  the  mean  density  of  the  original  rock 
3"0178.    That  of  the  glass  after  fusion  is  2-717,  showing  that  the  res 
of  fusion  has  been  a  volume  increment  of  10  per  cent.    This  remarkab 
behavior  is  not  new  nor  isolated.    Niess  (1.  c,  p.  47),  quoting  from 
kePs  Lehrbuch,  shows  even  more  remarkable  volume  changes  of  t 
same  nature  in  garnet,  grossularite,  vesuvianite,  adularite,  orthoclas^^^"*^ 
augite^  but  I  doubt  whether  the  great  importance  of  this  behavior  h 
been  sufficiently  emphasized.    Suffice  it  to  indicate  here  that  it  mak 
an  enormous  difference  into  what  product  the  magma  is  to  be  conceiv 
as  being  solidified,  and  that  throughout  this  paper  the  molten  rock  soli 
ifles  into  an  obsidian.    I  am  really  only  determining,  therefore,  tho^^*^ 
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volame  changes  which  lie  at  the  margm,  bb  it  were,  of  the  more  pro- 
found bat  chemically  structural  volume  change,  which  latter  may  be 
reasonably  conceived  as  producible  by  pressure  alone  under  conditions 
of  nearly  stationary  (high)  temperature. 

I  may  add  in  passing  that,  from  the  magnitude  of  the  chemical  change, 
I  shall  carry  my  work  on  the  effect  of  pressure  on  chemical  equilibrium 
of  solids  and  liquids  and  on  the  solution  behavior  ^^solid-liquid''  into 
greater  detail  than  I  have  hitherto  attempted.^ 

APPARATUS. 

21.  Temperature  measurement. — In  work  of  this  kind,  an  apparatus 
for  the  accurate  measurement  of  high  temperatures  is  the  fundamental 
consideration.  I  may,  however,  dismiss  this  subject  briefly  here,  since 
I  discussed  it  elaborately  in  Bulletin  l^o.  54,  U.  S.  Geological  Survey. 
The  temperature  measurements  of  this  paper  were  made  with  thermo- 
<M>aples  of  platinum  and  platinum  with  20  per  cent  of  iridium,  and  they 
liad  been  frequently  calibrated  by  aid  of  the  porcelain  air  thermometer 
^thin  an  interval  of  llOO^  and  tested  for  freedom  from  anomalies  be- 
yond  that  interval.  Eeference  to  the  bulletin  cited  will  show  how 
thoroughly  reliable  this  thermocouple  is.  Inasmuch  as  the  process 
consists  in  expressing  thermoelectric  force  by  aid  of  a  zero  method  in 
terms  of  a  given  Latimer  Olark  cell,  the  temperature  apparatus  is  of 
the  same  order  of  constancy  as  to  time  as  the  standard  cell. 

In  order  to  find,  however,  how  far  this  work  was  trustworthy  after 
a  lapse  of  more  than  four  years  since  it  was  done,  I  made  fresh  check 
measurements  of  the  boiling  points  of  mercury  and  of  zinc.  The  latter 
need  only  be  cited  here.  My  original  datum  of  the  boiling  point  of  zinc 
expressed  as  thermoelectric  force  for  the  couples  under  consideration 
was  eio  =  11,074  microvolts,  the  cold  junction  being  at  20°  0.  The  new 
experiments  referred  to  gave  me  data  as  follows : 

Microvolts. 

Thennocouple  No.  35 6ro  =  ll,168 

No.  36 =11,127 

No.  39 =11,116 

No.  40 =11,136 

Mean i =11,137 

agreeing  very  closely  with  two  subsequent,  specially  careful  measure- 
ments, viz: 

Microvolts. 

No.  36 d:o  =  ll,131 

No.  39 =11,134 

Thus  the  difference  of  values  new  and  old  is  only  60  microvolts  about 
i  per  cent  as  regards  electromotive  force,  corresponding  to  some- 
thing over  40  at  lOOOo.    In  view  of  the  excessive  use  and  abuse  to 

>  Am.  Journal,  vol.  37,  p.  339,  1889;  ibid.,  vol.  38,  p.  4u8,  1889;  ibid.,  vol.  40,  p.  219,  1890;  ibid.,  vol. 
41,  p.  110, 1891;  ibid.,  vol.  42,  p.  46  et  seq.,  1891;  Phil.  Mag.,  (5),  vol.  31.  p.  9,  1891. 
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which  the  couples  had  been  pat  in  the  meantime,  this  result  is  in  itself 
gratifying. 

Endeavoring  to  find,  however,  where  this  discrepancy  was  to  be 
sought,  I  also  made  fresh  comparisons  between  the  Latimer  Clark 
standard  and  a  normal  Daniell  of  my  own  (bulletin  cited,  p.  100),  in 
which  the  two  cells  are  separate  and  only  joined  (with  zinc  sulphate 
solution)  during  the  time  of  use.  Supposing  the  Latimer  Clark  cell  to 
have  remained  constant  the  succession  of  following  values  was  found: 

March,         1886,  20^  C,  L.  C,  e  =  1  -435  Daniell,  e  =  1  -138 

August,       1887, 28^0.,  1-435  1-139 

September,  1891, 27^  C,  1-435  1  -147 

If,  therefore,  instead  of  regarding  the  L.  O.  ceU  constant,  I  had  as- 
sumed the  Daniell  as  constant^,  the  thermoelectric  difference  for  the 
interval  of  four  years  would  be  wiped  out.  Now  my  L.  C.  cells  were 
made  by  me  in  1883,  when  less  was  known  about  the  subject  than  is  now 
available  *.  I  conclude  therefore  that  the  discrepancy  is  very  prob- 
ably in  the  standard  cell  employed  and  that  my  thermocouples  have ' 
remained  absolutely  constant. 

Apart  from  this,  the  new  standardization  by  aid  of  the  boiling  iK)iBt 
of  zinc  fixes  the  scale  irrespective  of  surmises  or  hypotheses,  assum- 
ing that  zinc  boils  at  930^. 

22,  General  duposition  of  apparatus. — ^This  is  given  in  PL  lY,  on  a 
scale  of  ^,  where  figures  1  and  3  form  a  sectional  elevation  showing  the 
parts  chiefly  with  reference  to  their  vertical  height,  and  figure  2  a  sec- 
tional plan  in  which  the  parts  are  represented  with  reference  to  the 
horizontal. 

The  molten  rock  ZZ  contained  in  a  long  cylindrical  platinum  tubey 
largely  surrounded  by  a  tube  of  fire  clay,  FFj  is  fixed  vertically  in  ^ 
long  cyUudrical  furnace,  J)D  LL,    The  heat  is  furnished  by  six  bumerd# 
BB^  fed  by  gas  and  an  air  blast  laden,  if  need  be,  with  oxygen.    Thes^ 
burners  are  placed  at  equal  intervals  along  the  vertical,  tliree  on  one  aid^ 
and  three  on  the  other  (PI.  IV,  Fig.  2),  and  set  like  a  force  couple  sC^ 
as  to  surround  the  platinum  tube  with  a  whirlwind  of  fiame.     Suitable 
holes  are  cut  in  the  walls  of  the  furnace  for  symmetrical  insertion  a0- 
the  insulated  thermocouples,  T,  and  also  at  Sj  for  fixing  the  sight  tubes^' 
J.,  near  the  top  and  the  bottom  of  the  ftimace.    Parts  of  the  enveloped 
of  the  platinum  tul>e  are  cut  away,  so  that  its  upi>er  and  lower  end  cac^ 
be  seen  in  the  telescope  of  an  external  cathetometer.    Thus  the  expan-^^ 
sion  of  the  platinum  tube  is  measured  directly.    A  vertical  micrometer..^ 
KJcd^  PL  IV,  Figs.  3  and  4,  insulated  so  as  to  admit  of  electrical  indica-^ 
tions  of  contact,  furnishes  a  means  of  tracing  the  apparent  expansio 
of  the  rock  ZZ, 

In  principle  the  operations  are  so  to  be  conducted  that  under  th 
conditions  of  slow  cooling  the  magma  may  be  relatively  much 


*  Our  laboratory  aAbnU  uo  means  for  the  direct  tueasurement  of  olectroraotive  force. 

*See  Lord  Raglei^h  in  Phil.  Trans.,  June,  1884,  and  Jan.,  1886;  also  Carhart,  Am.  J.  Sci.,  Nov.,  188^'- 
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viscons  than  the  practically  rigid  platinum  envelope  throughout  the 
work. 

The  fiimace  stands  on  a  massive  iron  base  perforated  with  eight  holes, 
into  which  vertical  iron  uprights  are  screwed,  symmetrically  surrounding 
the  furnace  and  at  a  distance  of  4  or  5  centimeters  from  its  circumference. 
Only  one  of  these  is  indicated,  in  part,  at  QQ^ia  PI.  IV,  Fig.  3,  the 
rest  with  other  subsidiary  parts  being  omitted  .to  avoid  confusing  the 
figure.    Two  of  these  uprights  hold  the  vertical  micrometer,  two  others 
hold  the  burners  in  place.    To  the  fifth  the  sight  tubes  are  adjustably 
attached,  to  the  sixth  the  thermocouple  insulators  are  clamped  exte- 
riorly to  the  fhrnace,  and  the  remaining  two  fix  the  clay  holders  IT,  JT, 
by  which  the  tube  FF  is  adjusted  vertically.    All  of  these  uprights  are 
hollow,  and  a  current  of  water  continually  circulates  through  them  with 
sufficient  rapidity  to  issue  finally  still  cold  to  the  touch.    In  this  way 
the  observer  is  able  to  move  and  change  the  accessories  of  the  furnace 
with  comfort  even  when  the  temperature  within  is  maintained  at  1500°. 
A  single  stream  of  water  is  sufficient,  the  ends  of  the  uprights  being 
joined  by  rubber  tubing,  and  this  same  current  additionally  flows 
throagh  the  screen  XX  of  the  vertical  micrometer  and  the  high  vertical 
screen  of  the  cathetometer. 

^3.  Th^  furnace. — It  should  be  added  to  the  remarks  made  in  the  pre- 
cwiing  paragraph  that  all  the  burners  -B,  By  PI.  IV,  are  fed  by  the  same 
amount  of  gas  and  air  by  properly  branching  the  large  supply  tubes.    A 
STOiduated  stop  cock  is  at  hand  for  regulating  the  supply  of  gas  to  a 
iiicety,  whereas  the  air  blast  need  not  be  regulated.    Hence  the  furnace 
is  fed  with  a  mixture  of  gas  and  air,  and  temperatures  from  1600^  to  400^ 
^"^y  be  obtained  by  simply  making  the  influx  richer  or  poorer  in  illumi- 
nating gas.    Burner  constructions  suitable  for  this  purpose  are  given 
'^  Bulletin  No.  64,  p.  182.    For  higher  temperatures  the  blast  may  be 
^^de  richer  in  oxygen,  but  I  have  thus  far  had  no  need  of  doing  this. 
The  products  of  combustion  are  carried  off  by  the  two  oblique  tubes 
^9  J5,  in  the  lid  LL.    Note  that  the  water  screen  bends  around  the  ver- 
T^^al  micrometer  in  such  a  way  that  flames  issuing  from  F  can  do  no 
**y  tiry.    The  central  narrow  hole  in  the  lid  X,  through  which  the  end 
^^^ce  dd  of  the  micrometer  passes,  is  closed  by  a  free  plate  of  fire  clay 
^*^'*n  perforated  so  as  to  surround  dd  loosely. 

The  blast  was  furnished  by  a  pair  of  large-sized  Fletcher  bellows, 
^^^h  with  three  sheets  of  rubber  above  the  reservoir.  These  bellows  were 
^^ti  so  as  to  form  a  double-acting  pump,  and  actuated  by  aid  of  a  short 
^^^nk  on  the  axle  of  a  small  gas  engine.  The  blast  pressure  so  ob- 
^^ined  is  considerable,  a  requisite  in  the  above  instances.  It  can  be 
^^"^^ulated  by  lengthening  or  shortening  the  crank,  whereby  the  arc 
:reciprocal  motion  of  the  bellows  is  increased,  the  frequency  remain- 
s' unaltered.  The  efflux  pipes  of  both  bellows  discharge  into  a  com- 
mon gas  pipe  leading  to  the  furnace. 
^  ^  Xn  order  to  obtain  greater  constancy  of  temperature  and  increase  th^ 
^^h  temperature  efficiency  of  the  fiirnace  at  the  same  tixn^,  \fc  \a  ^»- 
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sential  to  jacket  the  furnace,  DDj  and  lid,  LL^  externally  with  a  coating 
of  asbestos  fully  ^  inch  or  more  thick.  I  noted  that  in  these  cases  the 
clay  parts  of  the  furnace  became  red  hot  throughout,  whereas  the  un- 
covered furnace  is  not  much  above  400^  externally.  This  indicates  a 
smaller  loss  by  radiation  in  the  former  case. 

24.  Fusion  tube. — The  platinum  tube  holding  the  molten  rock,  ZZ, 
PI.  lY,  was  25  centimeters  long  and  1*5  centimeters  in  diameter,  with 
walls  about  -02  centimeter  thick.  It  was  drawn  as  accurately  cylindri- 
cal as  possible,  and  the  bottom  was  plane  and  at  right  angles  to  the  axis. 
To  protect  this  tube  from  gases  and  to  keep  it  from  bulging  in  conse- 
quence of  the  pressure  of  rock  within,  the  platinum  tube  is  surrounded 
by  a  fire-clay  tube,  PI.  lY,  J!F,  Figs.  1  and  6,  fitting  loosely.  Care  must 
be  taken  to  allow  for  shrinkage.  Thus  a  fresh  clay  tube,  after  about  two 
hours  heating  at  1500^  shrank  from  a  length  of  25-4  centimeters  to  24-6 
centimeters,  i.  e.,  -8  centimeter  or  more  than  3  per  cent.  This  shrinkage 
is  permanent  and  uniform  in  all  directions,  and  is  not,  therefore,  due 
to  viscous  sagging;  after  its  full  value  has  been  reached,  moreover,  it 
ceases  and  the  tube  expansion  is  then  normal.  If  properly  sustained 
in  the  furnace  the  clay  tube  FF  does  not  bend  or  warp.  The  holders, 
which  I  found  very  serviceable  for  this  purpose,  are  shown  at  if,  H^  in 
PI.  IV,  Figs.  1,  2,  and  7.  They  are  made  of  fire  clay  and  held  in  posi- 
tion by  suitable  clamps  on  the  outside  of  the  furnace  (not  shown).  In 
this  way  the  fusion  tube  is  to  some  extent  adjustable. 

The  bottom  of  the  tube,  FFj  is  additionally  fixed  by  aid  of  a  perfor- 
ated fire-clay  ring,  GGj  Figs.  1  and  5,  which  embraces  both  the  tube,  -FF, 
and  a  projection  in  the  furnace,  O. 

25.  Thermocouples. — These  are  three  in  number  and  inserted  through 
the  waUs  of  the  furnace,  DD,  Plate  IV,  in  the  positions  given  at  T,  in 
Figures  1  and  2.  But  Figs.  G  and  8  give  a  fuller  account  of  the  adjust- 
ment. The  tube,  FF^  is  laterally  perforated  with  three  pairs  of  fine  holes, 
<,  tj  ty  corresponding  to  the  two  canals  in  the  insulator,  TT.  The  wires 
of  the  thermocouple  are  then  threaded  through  t,  and  the  insulator  in 
such  a  way  that  the  junction  lies  in  a  small  cavity  at  f ,  immediately  in 
contact  with  the  platinum  fusion  tube.  A  hole  is  cut  in  the  tube,  FFj 
opposite  t  (see  PI.  IV,  Fig.  8)  and  a  similar  one  in  the  opposite  wall  of  the 
furnace  to  facilitate  these  operations,  the  platinum  tube  being  for  the 
time  removed.  The  advantage  gained  in  this  way  is  two-fold,  since  in 
the  first  place  no  part  of  the  wires  of  the  couple  are  directly  surrounded 
with  flame,  and  there  is  no  danger  of  an  accidental  contact  of  these 
wires  on  the  outside»of  the  tube,  -FF.  It  is  known  that  in  the  pres- 
ence of  carbon  there  is  danger  of  passing  silicon  into  the  platinum, 
making  the  metal  relatively  fusible.  Kow,  even  if  the  hot  gases  of  the 
furnace  are  reducing,  they  are  to  some  extent  stagnant  in  the  insulating 
tubes,  whereas  in  the  flame  they  are  constantly  renewed.  This  I  at- 
tribute to  the  protecting  effect  of  the  insulators. 

The  cold  junctions  of  the  thermocouples  terminate  in  three  pairs  of 
mercury  tronghSy  insulated  by  hard  rubber,  and  submerged  in  a  bath  of 
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oleum.  With  these  troughs  the  terminals  of  the  zero  method^  §  21, 
connected  at  pleasure,  so  that  the  temperatures  at  the  top,  middle, 

bottom  of  the  fusion  tube  are  easily  determined.  Data  are  given 
Ql  below. 

'.  Sight  tubes. — It  has  been  stated,  §  22,  that  the  increase  of  length 
he  platinum  fusion  tube,  ZZy  is  to  be  measured  directly.  For  this 
)ose  Grunow's  excellent  cathetometer  is  placed  on  a  suitable  pier  on 
outside  of  the  furnace,  so  that  the  prism  of  the  instrument  is  only 
it  50  centimetres  off  from  the  platinum  tube.  To  obviate  the  hurt- 
effect  of  radiation,  however,  a  tall,  flat  water  screen,  30  centimetres 
kd,  70  centimetres  long,  and  1  centimetres  thick,  and  movable  on  a 
3,  is  placed  between  furnace  and  cathetometer.  Slots  closed  by 
e  glass  are  cut  through  the  screen  to  correspond  to  the  two  posi- 
s  of  the  telescope,  and  the  furnace  walls,  DBj  are  similarly  perfor- 
[,  at  8y  above  and  below  (see  PI.  lY,  Figs.  1  and  2),  so  that  the  ends 
le  platinum  tube  may  be  seen.  The  top  of  the  latter  projects  above 

but  this  tube  and  the  ring,  OC,  are  perforated  at  0,  as  shown  in 
3. 1, 6,  and  6.  When  the  fiimace  is  red  hot  within,  the  end  planes  or 
B  stand  out  very  sharply  against  the  red-hot  clay  background,  in 
sequence  of  a  difierence  in  the  emissive  power  of  the  metal  and  the 
'j  and  hence  the  measurement  is  possible  with  the  necessary  degree 
ccuracy. 
>  is  essential,  however,  to  prevent  the  escape  of  flame  and  gas  at  8j 

this  may  be  done  by  closing  these  holes  with  sight  tubes  (only 
of  which  is  shown,  A)  of  porcelain  and  about  15  centimeters  long. 

outer  end  of  these  is  ground  oft*  square  and  a  plate  of  plate  glass, 
Bid  against  it  by  aid  of  the  clamping  device,  oa.  Surrounding 
porcelain  tube,  Ay  with  a  layer  of  asbestos,  and  cutting  a  thread  on 
inner  face  of  the  brass  ring,  a,  the  latter  may  be  screwed  on  to  the 

asbestos,  and  then  serve  to  secure  an  iron  ring  by  aid  of  two  ma- 
e  screws,  as  shown.  The  iron  ring  holds  the  glass  plate,  by  in 
e.  This  joint  should  be  well  made,  for  if  there  is  an  escape  of  hot 
bs  here,  the  glass  is  apt  to  break,  though  I  have  had  no  serious 
dent  of  this  kind.  At  first,  drops  of  water  collect  on  by  but  they 
.ppear  as  the  temperature  rises. 
^  Vertical  micrometer. — Figs.  3  and  4,  PL  IV,  give  a  full  account  of 

instrument,  both  of  which  are  sectional  elevations  at  right  angles 
ach  other.  A  good  millimeter  screw,  JO,  plays  easily  through  the 
^sive  block  of  brass,  PPy  and  the  fixed  lock  nut,  ggy  and  I  is  the  ver- 
1  millimeter  scale  whereby  the  motion  of  the  graduated  head  is 
stered.  The  block,  FFy  is  bolted  down  to  the  thick  bridge  of  brass, 
f  by  means  of  the  screws  By  B,  and  the  counter  plate  UU.  The 
3  of  JTJT  are  provided  with  sleeves,  ppy  and  a  clamp  screw  if,  so 

the  whole  micrometer  may  slide  up  or  down,  or  be  clamped  in  any 
ioal  position  on  the  uprights,  one  of  which  is  indicated  at  QQ. 
lias  been  stated  that  the  registration  of  the  micrometer  is  to  be 
'Xic,  and  hence  the  screw,  Kky  must  be  insulated.    Thv^  \^  ^q\\!6\s^ 
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surroanding  the  screws  By  By  with  a  layer  n,  n,  of  hard  rubber,  from 
which  the  ends  alone  project,  and  insulating  the  plate,  PFy  and  the 
counter  plate  of  brass  UUy  by  interposed  sheets  of  hard  rubber  j;,  w, 
and  the  washers  g,  q. 

In  order  to  provide  for  a  certain  amount  of  horizontal  adjustment  of 
the  micrometer,  sufficiently  wide  slots  are  cut  in  the  brass  bridge  NN, 
(see  figures)  whereby  the  plate,  PPy  may  be  shifted  about  1  centimetre 
in  any  direction  and  then  clamped  in  position. 

In  view  of  the  heat  which  continually  rises  from  the  fumade,  a  Y- 
shaped  screen,  JTX,  through  which  water  rapidly  circulates,  nearly  en- 
velopes the  micrometer  below.    Water  enters  and  issues  through  tubes 

V  and  Y  at  diagonally  opposite  comers  of  the  top  of  XX,  Inasmuch 
as  the  micrometer  screw,  Kkj  passes  through  a  narrow  hole  in  the  bot- 
tom of  XX J  this  screen  must  also  be  capable  of  lateral  adjustment,  and 
this  is  easily  accomplished  by  aid  of  two  vertical  screw  hangers  A,  h, 
soldered  to  XX  below  and  passing  through  wide  slots  in  -VST,  to  which 
they  are  secured  in  any  horizontal  or  vertical  position  by  suitably 
flanged  nuts  above  and  below  iOT.  Thus  it  is  seen  that  the  microme- 
ter and  its  water-screen  slide  as  a  single  piece  along  the  upright  QQ^ 
an  arrangement  which  greatly  facilitates  the  final  adjustment.    Q  and 

Y  are  connected  by  a  sufficient  length  of  rubber  tube,  as  is  merely  in- 
dicated in  the  figure.    There  is  a  like  connection  on  the  other  side. 

Finally,  the  end  of  Kk  is  prolonged  by  a  straight  cylindrical  tube  of 
platinum  ddy  which  may  be  fixed  to  the  steel  rod  Jc  by  aid  of  the  clamp 
e  in  any  position  along  the  vertical.  This  tube  dd  fits  the  rod  & 
snugly,  and  should  it  become  bent  or  warx>ed  by  accidents,  a  special 
steel  rod  is  provided  by  means  of  which  it  may  easily  be  straightened 
again. 

The  lower  end  of  d  is  clearly  visible  in  the  telescope  of  the  cathetom- 
eter  through  the  sight  tube  A.  On  being  screwed  down  it  enters  the 
fusion  tube  ZZ  axially,  supposing  the  micrometer  and  fusion  tube  to 
have  been  properly  fixed  in  position.  In  how  far  this  has  been  done 
can  always  be  seen  by  temporarily  removing  one  of  the  efflux  pipes  jB, 
PL  lY,  Fig,  4,  when  the  end  of  the  fusion  tube  and  the  motion  at  the  lower 
end  of  d  is  visible  to  the  eye.  On  actuating  the  micrometer  head  of 
Kky  the  lower  end  of  d  should  show  but  slight  lateral  motion  in  the 
telescope.  Usually  the  tube  d  becomes  coated  with  an  enamel  of 
molten  rock,  but  this  is  of  no  consequence,  since  the  increase  of  length 
is  noted  in  the  measurements. 

28,  Telephonic  registration. — Since  it  is  the  object  to  find  how  far  the 
meniscus  of  molten  rock  ZZ^  PI.  IV,  lies  below  the  plane  of  the  top  of 
the  fusion  tube,  the  moment  of  contact  of  ZZ  and  d  is  best  registered 
electrically.  So  long  as  the  interior  of  the  furnace  is  red  hot,  the  rock 
is  a  good  electric  conductor.  Hence,  if  a  current  be  passed  into  the 
screw  Kky  at  the  clamp  screw  /,  PL  IV,  Fig.  3,  it  will  issue  at  the  bottom 
at  the  clamp  screw  c,  PL  IV,  Fig.  1,  provided,  of  course,  c  be  electrically 
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oonnected  witli  the  bottom  of  the  fusion  tube.  This  is  easily  done  by 
placing  the  fusion  tube  on  a  plate  of  platinum  above  O^  and  connecting 
this  with  c  by  means  of  a  platinum  wire,  as  is  indicated  in  the  figure. 

It  is,  however,  very  convenient  to  register  the  contact  of  ZZ  and  d 
t^pbonically,  and  this  may  be  easily  done  by  using  the  intermittent 
current  of  a  small  inductor  like  that  of  Kohlrausch.  Contact  then 
evokes  a  loud  roar  in  the  telephone,  and  the  observer's  attention  is 
Dot  further  distracted.  The  adjustment  is  quite  delicate,  and  if  the 
^lass  ZZ  be  sticky,  the  drawing  out  of  a  thread  is  indicated  by  a  grad- 
\iM  cessation  of  the  noise  in  the  telef  )hone,  etc.  In  fact,  the  character 
^the  Aision  may  be  pretty  well  inferred  in  this  way.  The  instrument 
A  available  almost  as  fkr  as  400°,  at  which  time,  however,  the  ftirnace 
8  dfirk^  and  cathetometric  measurement  is  no  longer  possible. 

Care  should  be  taken  to  secure  small  sparking  distances,  for  this 
laautity  will  vary  with  the  temperature  of  the  gas  in  the  furnace. 

If  the  expansion  of  the  rock  be  known,  and  the  tube  dd  sunk  deeply 
nto  the  mass,  it  is  clear  that  the  present  method  admits  of  a  measure- 
ment of  the  relation  of  electric  resistance  and  temperature.  I  mention 
t^B,  believing  that  a  suitable  method  for  temi)erature  measurement 
may  be  thus  available. 

Elsewhere*  I  have  already  speculated  on  the  character  of  the  changes 
of  electrolytic  resistance  referred  to  temperature.  Should  a  hyberbolic 
law  indeed  apply,  high-temperature  measurement  would  be  effectually 
promoted. 

METHOD   OF  MEASUBEMENT. 

29.  Consecutive  adjustments, — Thus  far  it  has  been  my  object  to  study 

^e  contraction  of  rock  only.    For  this  purpose  the  graduated  faucet  is 

torned  on  full  and  the  furnace  fired  as  far  as  l,400o  or  1,500^,  when  the 

^t  measurements  are  taken.    With  this  end  in  view  the  length  of  the 

^sion  tube  is  first  accurately  measured  by  the  cathetometer  observa- 

^^ns  at  the  bottom  and  the  top.    The  telescope  is  then  left  adjusted  for 

^^  top  and  the  vertical  micrometer  (centrally  adjusted)  screwed  down 

''^til  its  lowest  point  is  just  in  contact  with  the  crosshairs.   After  this  the 

""^^Tometer  is  further  screwed  down  until  the  telephone  registers  a  con- 

"^^t  between  the  meniscus  of  the  molten  rock  and  the  platinum  microm- 

'^^^  tube.    The  difference  of  readings  gives  the  depth  of  the  meniscus 

^low  the  top  plane  of  the  fusion  tube.    I  usually  repeated  this  measure- 

"^nt  three  times  and  then  raised  the  micrometer  screw  again. 

^l?hereui)on  the  temperature  measurements  were  made  by  connecting 
'*^^  terminals  of  the  zero  method  consecutively  with  the  upper,  the  mid- 
"^,  and  tbe  lower  thermocouple. 

Anally  tbe  cathetometer  measurements  of  the  length  of  the  fusion 
*^^  and  the  micrometer  measurement  for  depth  of  meniscus  were  again 
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repeated,  the  latter  three  times.  Properly  oniform  heating  presappo 
it  was  permissible  to  regard  the  mean  of  the  two  sets  of  length  meas 
ment&as  coincident  with  the  intermediate  temperature  measnrem 

This  done,  I  usually  waited  ten  or  Hfteen  minutes  to  make  anoi 
complete  measurement  under  better  conditions  of  constant  temperat 

The  graduated  stopcock  was  then  partially  closed  by  a  proper  i 
tional  amount,  and  after  waiting  fifteen  minutes  or  more  the  s 
measuring  operations  were  gone  through  with  as  before. 

This  I  continued  until  the  slag  became  sticky  and  solidification  in 
nent,  wheu  longer  waiting  and  greater  slowness  in  changing  the  1 
I)erature  is  essential.  Fortunately  the  observer  can  note  the  stat 
things  very  accurately ;  for  when  the  point  of  solidification  is  approac 
a  thread  of  the  magma  is  drawn  out  of  the  fusion  tube  by  the  ascenc 
micrometer  tube  until  it  breaks  to  form  a  rounded  coating  on  the 
of  the  tube.  As  temperature  decreases,  even  by  small  amounts, 
time  that  it  takes  to  break  and  round  off  increases  until  finally 
puUing  out  of  a  thread  ceases  and  the  enamel  on  the  end  of  the  mici 
eter  tube  does  not  change  its  form,  being  solid.  It  is  at  this  p 
(1,095^)  that  the  marked  contraction  of  the  molten  mass  in  the  1 
occurs. 

Having  waited  long  enough  for  the  lowest  position  of  the  menis 
temperature  may  then  be  varied  in  larger  steps  again. 

When  the  inside  of  the  furnace  has  become  dark,  measurement  ii 
longer  possible.  I  then  allowed  the  whole  arrangement  to  cool  ( 
night,  and  the  next  morning  determined  both  the  depth  of  the  s 
meniscus  by  ordinary  contact  micrometric  measurement,  as  well  qa 
filling  the  top  of  the  tube  with  water,  and  computing  its  bulk.  [ 
gives  me  my  fiducial  or  normal  volume. 

To  fill  the  fusion  tube  with  rock  at  the  outset  of  the  work  is  a  ted 
operation.  The  material  is  added  gradually  in  coarse  grains,  in 
portion  as  the  charge  melts  down,  and  after  the  tube  is  full  some  t 
must  be  allowed  to  insure  the  escape  of  air  bubbles.  Inasmuch  as 
fusion  tube  can  at  first  be  easily  slipped  out  of  its  clay  envelope, : 
well  to  pack  it  as  full  of  rock  as  possible  before  heating  it. 

30,  Computation. — Let  the  linear  expansion  of  the  platinum  fu 
tube  be  given  by  Z=Zo  (!+/(<) ),  where  I  and  lo  are  the  lengths  at  i 
grees  centigrade  and  at  zero,  respectively,  and  where  y^t)  is  a  func 
of  temperature.  Let  X  and  X^  be  the  depths  of  the  meniscus  below 
plane  of  the  top  of  the  fusion  tube,  and  v  and  Vo  the  volume  of  th< 
closed  molten  magma,  at  t  degrees  centigrade  and  zero,  respectiv 
Then  if  (1  +/(t)  f  is  nearly  enough  equal  to  1  +  df[t) ;  if  the  expani 
constants  of  both  platinum  tubes  be  the  same;  and  if  in  considera 
of  the  small  motion  of  the  micrometer  tube  and  the  high  temperat 
in  the  furnace,  the  air  temperature  above  and  outside  of  the  fhrnac< 
nearly  enough  equal  to  zero,  since  v^jvo  =  (lo—^)  (1  +/(^)  YKh-^K)* 
(1) (^t-t?o)/t^o«3/(0+(;o-A)  {l  +  ^At)  )/(«o-U 
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Here  Sf{t)  is  directly  given  after  each  observation  as  {li'-lo)/loy  or  it 
may  be  computed  by  some  smoothing  process  from  all  the  data  as  a 
whole. 

The  equation  therefore  gives  the  actual  expansion  of  the  rock  in 
terms  of  unit  of  volume  of  solid  rock  at  zero.  If  this  be  multiplied  by 
the  specific  volume  at  zero,  the  absolute  expansion  is  obtained. 

An  inspection  of  the  equation  shows  that  in  the  factor  Ao— A,  the 
micrometer  value  of  the  lengths  A  is  to  be  inserted  in  both  cases,  sup- 
posing the  contour  of  meuiscus  to  remain  similar  to  itself;  whereas  in 
Iq-Ao,  the  value  of  Ao  determined  from  bulk  measurements  of  the  space 
at  the  top  of  the  cold  tube  is  suitable,  since  the  tube  is  squared  off 
below. 

With  this  it  is  interesting  to  compare  the  results  to  be  obtained  in 

case  of  a  float.    If  A  be  the  height  of  the  column  of  magma ;  h  the  sub  • 

merged  depth  of  the  cylindrical  float  or  bucket  with  flat  base;  and  if 

^A^zAi—'Aoy  dh=hi — hoj  6v=Vt^Voi  etc.,  for  the  temperatures  t  and  t^ 

respectively,  then 

^here  6  His  the  rise  of  the  float  and  I  the  length  of  the  fusion  tube, 
^om  this  equation  it  appears  at  once  that  the  float  shortens  the  effi* 
cient  length  of  the  tube.  Moreover,  there  is  serious  difficulty  of  prop- 
^Ij^  determining  A  in  this  case.  Hence,  in  view  of  the  capillary  and 
oth^r  errors  encountered  by  a  swimmer  in  a  viscous  liquid;  the  ease 
^tih  which  platinum  at  white  heat  welds  with  platinum  vitiating  the 
foirms  of  both  tube  and  swimmer;  the  tendency  of  air  bubbles  to  accu* 
^^^ate  around  the  latter  and  the  probable  utter  failure  of  this  method 
^^  indicating  the  passage  from  liquid  to  solid,  induced  me  to  prefer  the 
otlier  method.  In  case  of  a  swimmer  the  observer  does  not  surely  know 
^luit  he  is  measuring. 

^i.  Errors. — ^First  among  these  the  lack  of  uniform  temperature  from 
^^  bottom  to  the  top  of  the  fusion  tube  may  be  mentioned.  Moreover, 
^^ly  in  the  case  of  very  slow  changes  of  temperature  is  this  quantity  of 
J^lce  value  from  the  axis  to  the  circumference  of  the  tube.  I  endeavored 
^  Xneet  these  conditions.  Moreover,  since  the  temperature  is  actually 
^^^isured  at  three  points  along  a  vertical,  and  the  platinum  tube  is  sur- 
^^^inded  by  the  relatively  nonconducting  clay  tube,  I  do  not  believe 
^*^^t  serious  discrepancy  can  here  be  apprehended.  Specific  inquiry 
^^^illbe  made  in  the  next  paragraph  in  connection  with  the  data  obtained, 
^^re  I  need  only  remark  that  it  is  unfortunate  that  the  tube  shows  a 
^t^dency  to  be  less  hot  at  the  top  than  at  the  bottom:  for  it  is  in  the 
^tierest  of  thoroughly  compact  solidification  that  the  tube  cool  from 
^^^ow  upward.  A  column  which  cools  first  at  the  top  is  put  into  a 
^^te  of  dilitational  strain  after  the  manner  of  a  Bupert  drop,  so  that 
^^tcuities  are  left  within  the  mass  and  the  solidification  contraction  is 
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obtained  too  small  in  value.    I  think  a  remedy  for  the  difficulty 
question  will  be  found  by  feeding  the  upper  burner  from  an  indepeiide: 
gas  supply. 

Inde^  I  have  frequently  noted  lateral  funnel-shaped  holes  sexer 
millimeters  in  diameter  and  as  much  as  1  centimeter  or  more  deep,  t€ 
minating  in  the  smooth  surface  of  the  meniscus.  It  is  also  possible  th: 
bubbles  congregate  under  the  surface  of  the  molten  magma,  withoi 
breaking  through  it,  giving  rise  to  these  cavities  in  the  cold  column, 
have  already  stated  that  the  ejection  of  gases  on  solidification  is 
very  common  occurrence. 

At  very  high  temperatures  (say  above  1,50(P)  I  found  the  menisci 
to  gradually  sink  in  depth  even  when  temperature  remained  constai 
or  rose  in  value,  §  33.  This  may  be  due  to  the  escape  of  bubbles  in  tl 
thin  liquid,  or  it  may  also  be  due  to  the  fact  that  the  tube  is  now  insufl 
ciently  rigid  to  withstand  thepressureofacolumn  of  molten  rock  25cen1 
meters  high.  Examples  will  be  given  below,  from  which  it  appears  th$ 
the  meniscus,  caet.  par.,  does  actually  sink  from  day  to  day  conformabl 
with  changes  of  length  of  the  platinum  tube.  I  suspect,  theretbre,  thj 
the  clay  tube  which  envelopes  the  fusion  tube,  besides- acting  favorabl 
as  a  nonconductor,  contributes  to  the  high  temperature  rigidity  of  tl 
system.  After  several  heatings  the  platinum  tube  can  no  longer  t 
removed  trom  the  clay  tube,  into  which  it  now  fits  tightly,  withot 
breaking  the  latter. 

It  has  been  assumed  that  the  meniscus  remains  similar  in  form  at  a 
temperatures.  This  can  only  be  partially  true.  The  fused  rock  wel 
platinum  so  thoroughly,  however,  that  convex  forms  of  meniscus  nee 
never  be  apprehended.  Indeed  there  is  a  tendency  to  flow  or  creep  int 
crevices.  After  solidification,  however,  the  meniscus  is  apt  to  be  draw 
down  so  as  to  be  relatively  deep  near  its  center.  Here  is,  therefore,  a 
error  which  counteracts  the  tendency  to  dilitational  strain.  It  is  almof 
futile  to  make  allowance  for  these  discrepancies,  but  the  micrometr 
cally  measured  depth  of  the  solid  meniscus  may  be  as  much  as  '2  cent 
meter  or  *3  centimeter  deeper  than  the  mean  surface  computed  firoi 
bulk. 

Although  too  much  reliance  must,  therefore,  not  be  placed  on  tb 
behavior  of  the  solid  state,  yet  the  values  are  redeemed  from  the  cha 
acter  of  mere  estimate,  because  the  expansion  of  the  platinum  and  it 
solid  glass  core  are  so  nearly  alike.  This  is  a  particularly  fortunal 
chance^  whereby  the  strains  imposed  on  both  the  metal  and  the  glac 
during  cooling  do  not  probably  exceed  the  limits  of  elasticity  of  eithe 
(§§  33,  34  35.)  From  all  of  this  it  follows  that  the  cooling  of  the  fumac 
must  take  place  so  slowly  as  to  give  the  viscous  content  of  the  f^o 
tube  foil  time  to  adjust  itself  free  from  strain.  Particularly  are  thes 
precautions  necessary  near  the  solidifying  point.  In  such  a  case  es 
periment  shows  that  the  platinum  tube  is  not  dragged  along  apprecii 
bly  by  the  solidifying  magma,  and  the  results  retain  a  degree  of  ttm 
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worthiness  much  beyond  what  was  to  be  anticipated,  even  in  the  solid 
state.  At  the  same  time  dilitational  strain  is  reduced  to  a  minimum. 
In  how  far  this  has  been  accomplished  satisfactorily  can  always  be  seeii 
in  the  degree  of  uniform  contraction  of  the  platinum  tube. 

Another  serious  consideration  is  the  allowance  to  be  made  for  the  ex- 
imnsion  of  the  platinum  probe  dd  of  the  vertical  micrometer.  The 
expansion  as  estimated  above  is  too  small,  for  it  is  not  merely  the  amount 
by  which  the  probe  is  lowered  that  is  subject  to  expansion,  but  a  con- 
siderable length  of  metal  above  the  furnace  passes  from  a  lower  to  a 
higher  temperature.  Consecutive  values  for  the  depth  of  the  meniscus 
will  thus  differ  appreciably,  the  later  ones  being  larger  as  a  rule  than 
the  earlier  ones.  I  hope,  howevc^r,  in  the  iUture  to  obtain  an  estimate 
of  this  discrepancy  by  measuring  an  amount  of  thrust  through  the  sight 
tube  with  the  cathetometer,  and  comparing  this  value  with  the  corres- 
ponding value  to  be  read  off  on  the  vertical  micrometer.  I  have  thought 
of  making  the  micrometer  screw  hollow  and  providing  it  with  an  internal 
circulation  of  water;  but  this  would  be  difficult  to  accomplish. 

RESULTS. 

3J^.  Arrangement  of  the  tables. — ^In  the  following  tables  lo  ai^d  To  denote 
the  length  and  radius  of  the  cold  platinum  fusion  tube,  and  X'o  the  bulk 
value  (water  measurement)  of  the  mean  depth  of  the  meniscus,  the 
measurement  being  made  on  the  day  after  the  fusion  experiments.  The 
temperatures  at  the  bottom,  middle,  and  top  of  the  fusion  tube  are  given 
under  ^i,  ^,  ^3,  respectively,  and  e  is  their  mean  value,  observed  at  the 
time  given.  For  each  value  of  0  two  data  for  the  expansion  of  the  rock, 
the  volume  expansion  of  the  tube,  and  the  actual  expansion  SV/Vo  of 
the  rock  are  given,  and  they  were  obtained  before  and  after  the  tem- 
perature measurement.  Here  V-Vq  is  abbreviated  dV  and  F©  is  the 
volume  of  the  solid  rock  at  zero.  The  data  enclosed  in  parentheses 
show  that  in  this  case  the  value  applied  for  the  expansion  of  the  tube  is 
obtained  as  a  mean  result  of  all  the  measurements  made.  Otherwise 
the  value  directly  observed  was  applied. 

33.  Contraction  of  diabase.  Tables, — ^The  results  of  my  first  series, 
being  of  inferior  accuracy,  will  be  omitted.    Table  12  contains  the 

Results  for  the  second  series  of  experiments  made  on  October  18, 1891. 

Here,  too,  the  precaution  of  alternating  volume  measurements  with  the 

temperature  measurements  was  not  yet  applied  and  the  values  given 

ctre  less  nearly  coincident. 
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Table  12. — Contraction  of  diabase.   Second  series. 

lo=26'40»;  A.s=-8e«';  r.=-75« 


i 

Mean. 
9 

Apparent 
volume  ex- 
pansion of 
the  rock. 

Volume 
expansion 
of  the  tube. 

• 

Mean. 
6Y/Y0 

Time. 

Remarks.              / 

1513 

1536 
1402 
1538 
1566 
1528 
1451 
1475 
1515 
1204 

1104 
1208 
806 
864 
865 
804 
724 
783 

OO 

1514 

•0442 

•0431 
•0421 
•0370 
•0374 
•0369 
-0346 
•0343 
•0342 
-0302 

•0304 
•0302 
•0074 
-0050 
-0026 
•0016 

.0411 

•0853 

-0842 
•0832 
•0778 
•0778 
•0768 
•0721 

Minutet. 
0 

Lio  uid.  Viscous  ft^c 

tension  of  tube  f      / 

/ 

1544 

•0800 

25 

Liquid. 
Liquid. 
Solidifyine.  chilled 

...  ^.... 

1480 

•0378 

1202 

•0800 

(•0200) 
•0282 
•0201 

(  OISS) 
•0165 
•0141 
•0130 
•0120 
•OOtO 

•0602 

•0504 
•0584 
•0276 
-0233 
•0188 
•0157 
•0146 
•0138 
0000 

75 

exteriorly.              | 

1 

872 

100 

Chilled  solid.            i 

1 

1 

770 

130 

Solid.                        1 

I 

20 

•0000 

Next  day 

Cold.                            1 

— ' 

^^ 


Taking  each  of  the  three  values  of  6V/V0  at  1514°,  1544©  1480o,  :^ 
is  seen  that  the  members  of  each  set  successively  become  more  couk?- 
dent.    Moreover,  the  sweep  downward  and  to  the  right  of  the  meam 
of  the  individual  values  of  6  V/  7©  is  such  as  to  indicate  either  thi 
the  tube  sagged  viscously  or  that  the  magma  ejected  bubbles 
changed  the  figure  of  its  meniscus.    It  seems  to  me  that  the  platin 
tube  underwent  stretching  until  it  was  finally  restrained  by  the  cla; 
tube  enveloping  it.    Eejecting  the  first  datum,  the  mean  volume  expan^ 
flion  of  the  liquid  is  •000050  per  degree,  r.  value  which  agrees  very  w< 
with  the  subsequent  work. 

The  passage  from  1202^  to  872°  is  abrupt,  indicating  that  a  meltin 
point  has  been  passed.    Moreover,  the  wide  divergence  of  the 
data  for  6  Vj  V^  at  872°,  shows  that  the  cooling  took  place  far 
rapidly,  so  that  the  temperature  of  the  rock  must  have  been  muc 
higher  than  the  thermocouples  indicate.    Finally  the  mean  volume  ex 
pansion  of  the  solid  magma  below  872°  is  about  '000020  per  degr^, 
value  which  also  agrees  very  well  with  the  work  below. 

If  the  solidifying  point  of  the  magma  be  1095°  (the  value  found  in  §5' 
34, 35)  then  the  contraction  on  solidifying  may  be  estimated  at  3  percent-^ 
Thus  it  follows  with  certainty  that  diabase  contracts  on  solidificatioiB- 
and  that  its  fusion  behavior  must  be  of  a  thoroughly  normal  type. 

The  amount  of  solidification  contraction  is,  however,  too  small  if  too^ 
rapid  cooling  actually  i)roduces  a  strain  of  dilatation.    For  the  sam^ 
reason  the  values  of   (^F/F„  for  the  liquid  state,  though  correct  in, 
their  relations  to  each  other,  must  be  uniformly  too  small,  for  the  factor 
Fo  used  is  too  large.    All  this  is  proved  directly  by  the  next  two  tables, 
but  it  may  be  inferred  here  from  the  contraction  curve  of  the  platinum 
tube.    This  shows  reasonable  uniformity  of  contraction  as  far  as  900°, 
after  which,  however,  there  is  a  break  to  much  smaller  rates  of  con- 
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traction,  showing  I  think  that  the  platinam  tube  has  been  dragged 
along  by  the  too  rapidly  solidifying  magma. 

34.  Contraction  of  diabase.  Tables  and  chart, — The  data  of  my  third 
series  of  experiments,  made  on  October  20, 1891,  are  given  in  table  13. 
The  precautions  for  slow  cooling  were  fully  taken,  and  the  soliditication 
point  is  now  sharply  apparent. 

Tablk  13. — Coniractiou  of  diabase.     Third  fuerieh. 
U  —  25-  466*«;  A.  =  1-  424»"';  r„  =  ^o*-. 


Mean. 
0 

Appkrent 
volame  ex- 
pansion of 
rock. 

•0452 
•0454 

Volume  ex- 
pansion of 
the  tube. 

Mean. 

•0811 
(  0809) 

1 
Time. 

MinuUs. 
0 

Remarks. 

1360 
1396 

1386 

■0358 
(•0356) 

•0810 

•0812 

.     ( ^0808) 

(  0810) 

•0777 

■0778 

(0771) 

(  0772) 

•0703 

•0706 

(  0706) 

( -0709) 

•0646 

-0603 

(•0657) 

(.  0014) 
.0288 
.0286 
(.0296) 
(.0295) 
.0211 
.0213 

Liquid. 

Liquid. 

Sticky. 

Very  sticky. 

To  be  drawn  oat  in 

threads. 
Solidifying  grada* 

ally. 

Solid. 

SoUd. 

Solid. 
Cold. 

1403 

1300 

•0*37 
•0438 

•0340 
(•0334) 

1286 

iao4 

•0778 
( ^0772) 

23 

1311 

1166 

•0406 
•0409 

•0297 
(0300) 

1163 
1167 

•0704 
(•0707) 

53 

1168 

1093 

'0376 
•0)33 

•0270 
(  0281) 

1O07 
X€03 

■0646 

86 

X€89 

(•0657) 

1095 

•0014 
•0013 

•0273 
(0282) 

UL02 
X«tt 

X088 

•0287 
(0296) 

111 

806 

•0000 
•0002 

•0211 

929 

S97 

•0212 

157 

863 

461 
433 

468 

—  0004 
±•0000 

•0081 

•0077 
'0081 

0079 

185 

510 

20 

•0000 

•0000 

•0000 

•0000 

Next  day. 

Rock,  mean  actual  expansion,  solid,  0<>  —  lOOOo,  •0000250. 

Bock,  mean  actual  expansion,  liquid,  1100^  —  1500^,  •0000470. 

Rock,  expansion  on  fusion  (1095O),  •OSOO. 

Rock,  mean  apparent  expansion,  solid,  0°  —  lOOO^',  '0000007. 

Rock,  mean  apparent  expansion,  liquid,  1100°  —  1500°,  '0000205. 

Tube,  mean  expansion  below  1000°,  •0000240. 

Tube,  mean  expansion  above  1100°,  •0000265. 

These  valnes  are  fully  represented  in  the  chart,  Plate  V,  where  the 
^taal  expansion  is  given  by  the  heavy  curve  dcbef,  the  ordinates  being 
the  volume  increments  and  the  abscissae  temperatures.  The  apparent 
Qixpansion  of  the  rock  is  shown  by  the  light  curve  Ik  gh,  the  ordinates  of 
the  solid  contour  Ik  being  nearly  zero,  so  that  the  tube  and  contents  ex- 
pand nearly  at  the  same  rate,  whereas  the  liquid  contour  gh  follows 
^tb  a  marked  jump  and  shows  great  uniformity.  Finally  th3  expan- 
sion of  the  platinum  tube  is  represented  by  tlie  dotted  curve  d^  a  i. 
The  exceedingly  small  break  at  a,  which  indicates  the  amount  of  drag 
or  shortening  of  the  length  of  the  platinum  tube  by  the  solidifying  rock, 
shows  how  well  the  operation  of  cooling  has  here  been  conducted,  and 
proves  the  results  to  be  trustworthy  throughout. 

One  of  the  important  results  obtained  from  tbe  chart  is  the  occurrence 
of  a  sharply-defined  solidifying  point  at  1093o.    Here,  therefore^  is  a 


tiicli  this  point  of  the  rock  can  be  deflimii  

may  be  noted  that  so  long  as  the  magma  is  liquid,  the 
»f  temperature  along  the  fusion  tube  is  fairly  constant,  and 
J  hotter  at  the  top.  After  this  the  discrepancy  increases, 
n  lack  of  convecti  ve  conduction  of  the  solid  magma. 
"ition  of  didbase.  Tables  and  chart — ^The  data  of  my  last 
riments,  made  on  October  21, 1891,  with  all  precautions 
B  given  in  Table  14.  Two  complete  sets  of  result  for  eaeii 
irature  are  given. 

Table  14. — Contraotion  of  diabase.    Fourth  seriee, 

I,  =  25.447—;  A»,=  1.22(K«;  r.  =  .75«- 


Apparent 

volume  ex- 

paiuioii  of 

rook. 


•0403 
•0404 


•0407 
•0400 


•0304 
•0887 


•0883 
-0300 


•0367 
•03&5 


•0355 
•0349 


Volume  ex- 
pansion of 
the  tube. 


•0357 
(•0350) 


•0362 
(-0364) 


•0341 
(-0339) 


•0350 
(•0335) 


»F,  /  V, 


•0316 
(0305) 


•0299 
(-0299) 


•0339 
•0344 


-0286 
(•0286) 


•0200 
•0155 
•0091 


•0032 
•0005 


•0275 
( -0*280) 


•0282 
( -0280) 


•0013 
•0006 


•0003 
•0003 


•0000 


•0218 


0190 


•0000 


•0780 

•0761 

•0759) 

•0760) 

•0768 

•0771 

•0771) 

•0773) 

•0734 

•0727 

•0733) 

•0726) 

•0733 

•0740 

•0718) 

•0725) 

•0673 

•0671 

•0662) 

•0660) 

•0655 

•0649 

•0655) 
•0649) 
•0625 
■0630 
•0625) 
•0630) 
•0475 
•04:i0 
•0366 
•0480) 
-04:)5) 
■0371) 
•0315 
•0287 
•0313) 
•0285) 
•0226 
220 


MeMi. 


•0760 
(•0760) 


•0770 
(•0771) 


•0731 
(•0730) 


•0736 
(•0721) 


•0672 
(-0661) 


•0652 
(•0652) 


•0628 
(0628) 


Time. 


MinuUt. 
6 


20 


50 


65 


90 


105 


128 


•0475 
(0480) 


•0202 
202 


•0000 


•0287 
(•0285) 


•0223 


•0202 


-0000 


151 


175 


198 


810 


Next  day. 


Bemarks. 


Liquid. 

Liquid. 

Liquid. 

Liquid. 

Sticky. 

Very  stidky. 
To  be  drawn 
in  thieada. 

Top  encrusted. 
Solidifying. 


SoUdifylng. 

SoUd. 

Solid. 
Cold, 


Bock, 
Kock, 
Bock, 
Kock, 
'''ube. 


mean  actual  egcpansion,  solid,  0<»— 1000°,   •0000250. 
mean  actual  expansion,  liquid.  1100<^— 1500°,   -0000468. 
mean  apparent  expansion,  solid,  OO— lOOO^,   •0000005. 
mean  apparent  expansion,  liquid,  llOOO— 1500o,    -0000218. 
mean  expansion  below  1000°,   -0000235. 
—  ATiiansion  above  llOO^,   -0000260. 
*— *««.  (10930),  .IJ340. 
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Tbefie  data  are  given  in  the  chart,  PI.  VI,  Fig.  1,  on  the  same  plan  aa 
in  the  preceding  caae.  The  inferences  to  be  derived  are  identical  with 
those  of  the  preceding  paragraph.  The  sudden  contraction  of  the  rock 
on  solidifying  is  of  smaller  value  here,  but  this  is  to  some  extent  com* 
pensated  by  the  greater  longitudinal  compression  of  the  fusion  tube, 
as  shown  at  a  in  the  curve  oai.  It  is  interesting  to  note  that  in  both 
series  3  and  4  the  first  length  measurement  of  the  tube  at  the  solidijQp<> 
tag  point  of  its  contents,  is  smaller  than  the  second,  showing  the  end 
thrust  to  hskve  diminished  in  value,  while  the  tube  has  recuperated 
from  its  strain ,  It  is  also  well  to  note  that  the  sag  of  tube,  as  ez« 
pressed  in  the  cold  lengths  25*49  oentimeters  in  the  second  series,  25*47 
centimeters  in  the  third  series,  and  25*45  centimeters  in  the  tburth  series 
is  small,  but  quite  appreciable. 

Begarding  the  differences  of  lo  (micrometric),  and  X\  (bulk  meas- 
oxement),  which  is  *34  centimeter  in  the  fourth  series,  *t3  centimeter 
in  the  third  series,  and  '38  centimeter  in  the  second  series,  the  remarks 
made  in  §  31  apply.  Stence  the  third  series  is  the  one  in  which  cooling 
was  slowest,  and  in  this  the  solidification  contraction  is  largest.  Lafr 
eral  fissures  opening  iuto  the  solid  meniscus  were  present  in  both  these 
cases.  Begarding  the  depth  A,  of  the  solid  meniscus  at  the  outset,  and 
at  aboijit  the  same  temperature,  1387°,  I  found  >l  =  -50  centimeter  in  the 
third  series,  and  X  =s  -62  centimeter  in  the  fourth  series,  showing  en- 
largement of  the  volume  of  the  fusion  tube. 

Finally,  as  before,  temperatures  are  hotter  at  the  top  or  fairly  uni- 
form so  long  as  the  magma  within  the  fusion  tube  is  very  liquid.  Near 
the  solidifying  point,  however,  and  thereafter,  the  top  is  colder.  For 
this  reason,  since  solidification  commenced  at  the  top,  the  data  of  this 
paragraph  show  a  smaller  solidification  contraction  than  in  the  last 
instance. 

36.  General  remarks, — The  charts  show  how  important  it  is  to  measure 
the  expansion  of  the  fusion  tube,  which,  if  neglected,  would  distort  the 
liquid  expansion  fully  50  per  cent.  Moreover  I  have  no  doubt  that 
when  fusion  is  made  in  clay  crucibles  which  are  apt  to  become  friable 
after  heating,  the  clay  on  cooling  is  quite  at  the  mercy  of  the  more 
tenacious  slag  within,  and  changes  its  volume  accordingly. 

Again  even  in  case  of  slow  cooling  solid  contraction  tends  to  express 
itself  as  a  dilatational  strain,  and  if  gas  bubbles  are  ejected  by  rocks  on 
solidifying  solid  volumes  will  be  found  too  large  and  the  solid  contrac- 
tions, etc.,  too  small.  Hence  I  place  greatest  reliance  in  the  solidifica- 
tion contraction  given  in  the  third  series,  the  value  being  3*9  per  cent. 

Naturally,  I  also  made  special  experiments  on  the  floating  of  solid 
rocks  on  the  molten  magma,  cf.  §20.  To  my  surprise  such  flotation 
always  occurs,  notwithstanding  the  fact  that  originally  the  cold  rock 
must  be  8  per  cent  +  10  per  cent  more  dense  than  the  molten  rock, 
since  it  is  both  solid  and  cold  as  well  as  possessed  of  organized  rock 
Strocture.    It  soon  appeared,  however,  that  the  cause  of  such  flotation 
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B  crudely  mechanical,  since  the  rock  in  virtue  of  its  weight  simultane- 
ously hollows  out  a  cavity  and  chills  it,  thus  forming  a  little  solid  boot 
u  which  it  floats  on  the  very  viscous  slag  below.  This  is  shown  in 
?late  VI,  Fig.  2,  where  a  is  the  body  of  rock,  AA  the  molten  magma, 
knd  hi)  the  solidified  bowl-shaped  skin.  It  may.be  observed  that  flota- 
ion  is  assisted  by  viscous  friction  of  the  blanket  bh  on  the  magma  AA 
irhich  supports  the  blanket  and  keeps  it  distended.  I  then  attempted 
o  make  Niess  and  Winkelmann's  "  Fundamental- versuch  "  by  submerg- 
ng  the  rock;  but  here  both  on  account  of  the  intense  white  glare  of 
he  furnace  and  the  tendency  to  chill  at  the  surface  of  the  magma 
luring  the  operation  I  was  not  able  to  reach  any  definite  i>oint  of  view. 

Eesults  for  thymol  are  given  in  Plate  VI,  Fig.  3,  for  comparison.  §38. 

37,  Fusion  and  solidification  alternating, — ^To  corroborate  the  above 
^ork,  I  made  some  experiments  by  measuring  the  expansion  on  fusion, 
s  well  as  the  contraction  on  solidification.  These  are  contained  in 
[*able  15,  where  the  notation  is  the  same  as  above.  The  zero  lengths 
loj  Kj  etc.),  were  taken  from  the  above  work,  as  was  also  the  expansion 
f  platinum. 


Table 

15. — Fu8ion  and 

solidifioaHon  alternating. 

Time. 

5i 

Mean 
$ 

(dr/».) 
XIO* 

Time. 

ii 

Mean 
0 

X10« 

MinutBt. 
20 

45 

70 

95 
127 
165 

0 

1139 
1163 
1173 
1236 
1246 
1234 
1254 
1275 
1266 
1285 
1294 
1280 
1157 
1176 
1188 
1146 
1125 
1132 

o 
1158 

332 
843 

Minutes. 
195 

225 

240 

260 

280 

0 

1059 
1086 
1113 
1097 
1066 
1089 
1167 
1190 
1192 
1239 
1246 
1232 
1087 
1115 
1188 

o 
1086 

302 
300 

1239 

511 
614 

1067 

274 
271 

1265 

664 
671 

1183 

888 

373 

1286 

678 
681 

1239 

538 
595 

1174 

604 
501 

1113 

328 
302 

1134 

425 
401 

The  difficulty  with  these  experiments  lies  in  the  insufficient 
allowed  for  fusion  and  solidification  (§§33-37).    In  the  former  case  irreg''*' 
arities  are  unavoidable,  since  it  is  impossible  to  heat  a  solid  rod  of  r(K5^ 
miformly  throughout  its  length.    The  high  solidifying  point,  her^ 
probably  follows  from  the  fact  that  the  ftision  was  not  complete.    Ttu® 
5  seen  in  Fig.  3,  where  the  individual  data  are  marked  by  numerals  ^' 
iicating  the  time  at  which  the  observation  was  made,  and  where  ^^^ 
Irst  cycle  is  indicated  by  a  heavy  line,  the  second  by  a  light  line-    . 
uspect,  therefore,  that  in  rocks  melting  and  solidifying  points  are  ^^^ 
rent  and  may  be  100^  apart.    Hence  the  large  contraction  at  adeft^^^ 
legree  of  temperature  observed  above,  was  due  to  very  slow  coolia^ 
ku  undercooled  mass. 
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pTOBSOFe  in  the  case  of  rock  magma  must  be  indefinitely  higher. 
'  other  words,  the  consecutiye  isopiestics  of  the  magma  most  lie  Vi 
much  nearer  together  than  the  corresponding  isopiestics  of  naphthale 
snpi>osing  the  pressure  to  vary  in  like  steps  in  both  cases. 

40,  Melting  point  and  pressure, — From  this,  however,  it  does  not 
any  means  follow  that  the  relation  of  melting  point  to  pressure  will 
differeut  in  the  silicate  and  in  the  carbon  compound.    In  the  lat^r^^ 
case,  data  for  normal  ftisions  are  available  in  case  of  wax,  para^lSji 
spermaceti,  and  naphthalene,  and  for  these  dT/dpj  the  relation  of  m^^lt- 
ing  point  to  pressure,  lies  within  the  narrow  margin  of  *020  to  *Q36,  d^^i^t^a 
moreover  which  even  for  the  same  substance^  are  subject  to  variati^os. 
Thus  I  fbund  that  in  naphthalene  dT/dp  varied  from  *027  to  '0^,  accoxx]- 
ing  as  melting  points  or  solidifying  points  were  suitably  considexred. 
Since,  therefore,  the  fusion  both  of  the  organic  bodies  and  the  silics^te 
is  alike  in  character,  it  is  probaUe  that  the  same  factor  dT/dp  will  oot- 
resi)ond  to  both  cases.    The  direct  consideration  of  these  questions  ^vrill 
be  the  subject  of  the  next  chapter. 

>  See  my  work  on  naphthalene,  Am.  Joamal  Sci.,  yoL  42, 18D1,  p.  144  et  aeq. 
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CHAPTER  III. 

"THB  THERMAL  CAPACITY  OF  IGNEOUS  ROCK,  CONSIDERED  IN 
ITS  BEARING  ON  THE  RELATION  OF  MELTING  POINT  TO  PRES- 
SURE.i 

PRELIMINARY  REMARKS. 

41.  Introductory. — The  present  experiments  are  in  series  with  the 

^ohune  measurements  of  my  last  chapter,  and  the  same  typical  diabase^ 

^  18,  was  ox)erated  upon.    Since  it  is  my  chief  purpose  to  study  the 

Asion  behavior  of  sUieates,  more  particulurly  the  relation  of  melting 

X>oint  to  pressure,  the  observations  (700o  to  1400o)  are  restricted  to  an 

Interval  of  a  few  hundred  degrees  on  both  sides  of  the  region  of  fusion. 

The  solid  locus  found,  however,  is  one  which  would  be  nicely  tangent 

to  an  initial  8x>ecific  heat  of  about  '2,  the  value  which  probably  obtains. 

The  liquid  locus  is  again  indicative  of  a  transitional  temperature.^ 

4J2,  Literature, — Experiments  similar  to  the  present,  but  made  with 
basalt,  were  published  quite  recently  by  Profs.  EobertsAusten  and 
BiLcker.'  In  view  of  the  normal  behavior  occurring  tliroughout  my 
own  data,  the  irregularities  obtained  by  these  gentlemen  in  case  of  dif- 
ferent methods  of  treatment  (heating  in  an  oxidizing  or  reducing  atmos- 
phere^ repeated  heating,  sudden  cooling,  etc.),  the  anomalously  large 
specific  heat  between  750^  and  880^,  where  basalt  is  certainly  solid,  and 
the  absence  of  true  evidences  for  latent  heat^  make  their  results  some- 
what startling.  Basalt  is  lithologically  so  near  akin  to  diabase  that 
one  would  anticipate  a  close  physical  similarity  in  the  two  cases.  Un- 
fortunately, the  account  given  of  the  work  with  basalt  is  meager,  and 
detailed  compaa^isons  are  therefore  impossible.  I  will  only  state  that  as 
nobody  had  then  compared  the  platinum-rhodium  couple  with  the  aix 
thermometer,  I  should  not  have  regarded  a  standardization  by  means 
of  a  single  melting  point  sufficient. 

>  Of.  Am.  Scfomal  Soi.,  roL  48, 1892,  pp.  56, 67. 

'Am.  Jotttual  Sol,  voL  42, 1891,  p.  146. 

■BobertB- Austen  and  Broker :  PhiL  Mag.,  vol.  32, 1891,  p.  866. 

^Sapposing  basalt  to  melt  below  1200°.  Tbe  authors  state  that  the  speoiflo  heat  of  basalt  is  icreatei 
in  tke  liquid  than  in  the  solid  state,  but  no  ranorks  att  made  M  to  whether  the  roek  was  ftiaed  tA 
Iheir  higher  tempenitnres  or  not 
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43.  The  rock  to  he  tested. — About  30  grains  of  diabase  were  fused 
in  a  small  platinum  crucible,  together  with  which  they  were  to  be 
dropped  into  the  calorimeter.  Two  of  these  charged  crucibles  were  in 
hand  and  used  alternately.  Afber  removing  the  (cold)  crucible  from  the 
water  into  which  it  had  been  dropped  at  red  or  white  heat,  the  surface 
of  the  glass  usually  shows  a  smooth  unfissured  gloss.  This,  however, 
is  only  apparent,  for  after  dr3dng  and  weighing,  the  mass  is  often  found 
to  have  increased  in  weight  fully  5  per  cent.  I  was  at  first  inclined  to 
believe  that  this  was  due  to  water  chemically  absorbed  by  the  viscous 
magma  ]  but  the  water  is  only  mechanically  retained,  for  it  passes  off  com- 
pletely after  twenty-four  hours'  exposure  to  the  atmosphere,  or  by  drying 
at  200^  for,  say,  30  minutes.  Hence,  at  the  beginning  of  each  measure- 
ment I  weighed  the  crucibles  again,  having  thoroughly  dried  them  at 
200^.  The  solid  glass  dropped  into  water  at  low  red  heat  soon  shows 
a  rough  and  fissured  surface,  and  changes  in  color  from  black  to  brown, 
possibly  from  the  oxidation  of  the  protosilicate  to  the  sesquisilicate  of 
iron.  The  effect  of  this  change  (if  it  be  a  chemical  change  and  not  a  mere 
change  of  the  optical  character  of  the  surface)  is  inappreciable,  at  least 
by  the  following  calorimetric  method. 

Throughout  the  course  of  the  work  the  charge  was  neither  changed 
nor  replenished. 

44.  Thermal  capacity  of  platinum. — Since  the  charge  of  molten  rock 
and  the  crucible  are  submerged  together,  it  is  necessary  to  know  the 
heat  given  out  by  the  known  weight  of  the  platinum.  Data  for  this 
purpose  have  been  published  by  Violle.^  In  these  the  high  tempera- 
ture specific  heat  at  P  is  given  as  -0317  -f '000012t,  whence  the  increase 
of  thermal  capacity  from  zero  to  the  same  temperature  is  ('0317  + 
•000006^)  t.    This  is  the  allowance  I  made  per  gram  of  platinum  crucible. 

45.  Furnace. — Inasmuch  as  heat  is  rapidly  lost  by  radiation  from  the 
white  hot  slag,  it  is  necessary  to  transfer  the  crucible  from  the  furnace 
into  the  water  swiftly.  Trap-door  and  false-bottom  arrangements, 
which  at  first  suggested  themselves,  were  discarded,  because  the 
mechanism  clogs  the  furnace,  interferes  with  constancy  of  temperature, 
and  is  too  liable  to  get  out  of  order. 

The  furnace  adopted  is  shown  in  PI.  YII,  Figs.  1  and  2,  in  sectional 
elevation  and  plan.  The  body  consists  of  two  similar  but  independent 
half  cylinders  AA  and  BB  of  fire  clay,  properly  jacketed  and  closed 
below,  which  come  apart  along  the  vertical  plane  cccc.  The  lid  LL^ 
however,  is  a  single  piece,  fixed  in  position  by  an  adjustable  arm  (not 
shown).  Each  of  the  halves  of  the  body  of  the  furnace  is  protected  by  a 
thick  coating  of  asbestos  (7(7,  DD^  and  by  a  rigid  case  of  thick  sheet 
iron,  EEj  FF;  clamp  screws  ^,  g^  g^  g^  pass  through  this  in  such  a  way  as 

1  VioUe :  C.  R.,  vol  85  1877,  p.  543 ;  vol  87, 1878.  p.  981 ;  vol.  89,  p.  702, 1879 ;  PhiL  Kag.,  (5)«  ly,  p.  314 
1877. 
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to  hold  the  fire  clay  and  asbestos  firmly  in  place.  The  horizontal  base  of 
tliecasing  E,  F^  is  bent  partially  around  the  two  iron  slides  G,  0,  along 
^which  the  two  halves  of  the  ftirnace  may  therefore  be  moved  at  pleasure 
^^hile  the  lid  L  is  stationary,  as  is  also  the  blast  burner  Hy  clamped  on 
tJie  outside  and  entering  the  furnace  through  a  hole  left  for  that  pur- 
pose. 

The  charged  crucible  is  shown  at  K,  and  is  held  in  position  by  two 
orutch-shaped  radial  arms,  J^T,  N,  of  fire  clay,  the  cylindrical  shafbs  of 
"which  fit  the  iron  tubes  P,  P  snugly  and  are  actuated  by  two  set 
screws,  iJ,  B.  The  two  tubes  P,  P,  moreover,  are  covered  with  a  non» 
<^nductor,  and  thus  subserve  the  purposes  of  handles,  by  grasping 
"Which  the  two  halves  of  the  furnace  may  be  rapidly  jerked  apart.  It 
is  by  this  means  that  the  crucible  is  suddenly  dropped  out  of  the  fur- 
:iiace  into  the  calorimeter  below.  Care  must  be  taken  to  have  the  arms 
£:ee  from  slag,  as  otherwise  the  crucible  is  not  at  once  released. 

46.  Temperature, — As  in  a  former  case,  the  temperature  of  the  fur- 
nace is  regulated  at  pleasure  by  forcing  the  same  quantity  of  air  through 
it  at  all  times,  but  lading  this  air  with  more  or  less  gas  supplied  by  a 
graduated  stop  cock.  The  amount  of  gas  necessary  in  any  case  is 
determined  by  trial,  and  observations  are  only  to  be  taken  after  fifteen 
or  twenty  minutes'  waiting,  when  the  distribution  of  temperature  is 
found  to  be  nearly  stationary.  It  would  have  been  better  to  have  curved 
the  bottom  of  the  furnace  cylindrically,  so  as  to  surround  the  crucible 
with  a  whorl  of  flame.  The  temperature  of  the  crucible  is  never  quite 
constant  from  point  to  point.  I  therefore  measured  this  datum  at  three 
points,  near  the  bottom,  middle,  and  top  of  the  charge.  For  this  purpose 
the  fire  clay  insulator  1 1  of  the  platinum  platinum-iridium  thermocouple 
db  passing  through  a  hole  in  the  lid  is  adjustable  along  the  vertical. 
Before  dropping  the  crucible  the  thermocouple  is  withdrawn  from  the 
charge  and  suspended  above  it.  The  cold  junction  communicates  with 
the  teiminals  of  the  zero  method  submerged  in  a  bath  of  petroleum  and 
provided  with  a  thermometer. 

When  the  charge  is  solid,  a  small  platinum  tube  which  has  been  pre- 
viously sunk  into  the  molten  glass  before  solidification  (see  PI.  VII,  Fig, 
3),  enables  the  observer  to  make  the  three  temperature  measurements, 
as  before.  In  later  measurements  I  also  incased  the  insulator  of  the 
thermocouple  in  a  platinum  tube,  closed  below  (see  PI.  VII,  Fig.  1),  when 
making  the  temperature  measurements  for  the  molten  charge.  Slag 
at  high  temperature  being  a  good  conductor,  it  is  not  impossible  that 
hydro-electromotive  forces  may  enter,  slightly  distorting  the  thermo- 
electric data. 

When  constancy  of  temperature  is  being  approached  the  hole  in  the 
lid  ii  ii  is  closed  with  asbestos,  and  the  products  of  combustion  escape 
by  the  seam  in  the  side.  This  facilitates  manipulation  above  the  fur- 
nace.   The  crucible  is  visible  in  part  through  the  seam  in  question. 


48  FUSION  AND   PRESSURE.  [Butt-K 

47,  Calorimeter. — This  was  a*  yessel  of  thin  tinned  sheet  iron,  28  cei 
timeters  long  and  8  centimeters  in  diameter,  having  a  water  valne  o^^  i 
19  g.  cal.  and  holding  a  charge  of  about  1,200  grams  of  water.    Thi 
inside  of  the  calorimeter  was  provided  with  a  helical  strip  mnniD] 
nearly  from  top  to  bottom.    The  vessel,  contained  within  a  soitabh 
environment,  was  supported  on  a  hard  rubber  stem,  which  could 
grasped  below,  and  served  as  an  axle  around  which  the  calorimeter  eoul< 
be  rotated  from  without.    In  this  way  the  water  within  was  churned  ^.. 
Three  small,  hard-rubber  rowels  near  the  top  gave  steadiness  to  the> 
motion.    They  were  fixed  to  the  hollow  cylindrical  vessel  (environment^ 
provided  with  a  hollow  hinged  lid,  through  both  of  which  a  current  cf 
cold  water,  at  constant  temperature,  continually  circulated.    Thus  th^ 
temperature  surrounding  the  calorimeter  was  at  all  times  graven,  and  th^ 
correction,for  cooling  could  be  found  and  applied  with  accuracy.    I  pafts> 
by  the  description  of  this  apparatus  rapidly  here,  inasmuch  as  I  shall, 
recur  to  it  in  connection  with  other  calorimetric  work.    The  box  of  th^ 
calorimeter  with  its  projecting  stem  ^as  movable  on  a  small  tramwajr^ 
the  tracks  of  which  lay  at  right  angles  to  the  slides  O  O,    (PL  YII,  Figs. 

1  and  2.)  Thus  when  the  measurements  showed  a  sufficiently  constaa'ti 
temperature  in  the  Airnace,  the  lid  of  the  box  was  opened  and  th^ 
calorimeter  rolled  directly  under  the  furnaee.  After  receiving  tk^ 
crucible,  the  calorimeter  was  again  rolled  away  and  the  lid  of  the  bo 
closed,  whereupon  the  temperature  measurements  were  made  by  aid 
a  sensitive  thermometer  inserted  through  a  hole  in  the  lid. 

I  may  add  here  that  should  I  have  occasion  to  extend  the  work 
other  substances,  I  would  have  a  bullet-shaped  platinum  crucible  prc^^ 
vided  with  a  central  tube  similar  to  Fig.  3,  made  at  the  outset, 
this  way  splashing  during  the  drop  of  the  crucible  into  water  would 
to  a  great  extent  obviated. 

RESULTS. 

48,  Method  of  work, — While  waiting  for  the  temperature  of  the  furnace-^ 
to  become  stationary,  I  made  the  initial  measurements  for  the  coolinp^ 
of  the  calorimeter,  in  time  series.    Knowing,  therefore,  the  time  at^ 
which  the  body  was  dropped,  I  also  knew  accurately  the  temperatures 
of  the  water  into  which  it  was  dropped.    Just  before  this  the  three- 
mea>sui*ements  for  temperature  of  the  charge  had  also  been  made  in 
time  series.    The  experiments  showed  that  ten  minutes  after  submer- 
gence, the  crucible  and  charge  might  be  safely  considered  cold,  for  the 
minimum  temperature  of  the  calorimeter  was  reached  after  about  five 
minutes.    Hence  the  time  from  10  minutes  to  15  minutes  after  submerg- 
ing could  be  utilized  for  making  the  final  measurements  for  cooling. 
Knowing  these,  I  interpolated  the  rates  of  cooling  for  any  intermediate 
times. 

Thus  while  the  calorimeter  was  being  constantly  stirred,  its  tempera- 
ture was  measured  at  the  end  of  every  minute.    Hence  I  knew  the 
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3an  excess  of  its  temperature  above  that  of  its  environment  during 
e  course  of  every  minute,  and  was  able  to  add  the  corresponding 
[owance  for  radiation  at  once.  How  important  this  is  the  tables  be- 
w  will  fully  show.  It  may  amount  to  10  per  cent  of  the  total  tem- 
rature  increment.  The  only  drawback  against  obtaining  sharp 
.lues  for  the  consecutive  rates  of  cooling  is  to  be  found  in  the  lag 
ror  of  the  thermometer;  but  this  is  eliminated  in  a  long  series. 
The  calorimeter  was  always  weighed  before  and  after  the  work,  but 
e  latter  datum  was  taken.  Similarly,  as  has  been  stated,  the  cruci- 
e  was  weighed  before  and  after  heating  and  the  latter  datum  taken, 
une  charge  is  always  removed  or  added  by  the  thermocouple. 
49.  Arrangement  of  the  tables, — There  being  two  crucibles  and  two 
bes  (PI.  VII,  Fig.  3),  they  are  distinguished  by  J  and  IL  In  all  cases 
18  the  temperature  of  the  environment,  m  the  mass  of  the  charge,  M 
e  water  value  of  the  calorimeter  (corrected  for  temperature).  0  is 
e  temperature  at  the  bottom,  middle,  and  top  of  the  charge  at  the 
ne  of  submergence,  for  which  a  mean  value  is  also  given.  The  tem- 
irature  observed  in  the  calorimeter  at  the  time  specified  is  given  under 
and  a  parallel  column  shows  the  correction  of  6  for  radiation.  Finally, 
e  computed  thermal  capacity  of  the  platinum  crucible  and  appur- 
nances  (correction  h)j  and  the  thermal  capacity  h  of  the  charge  given 
i^  each  of  the  consecutive  times,  are  found  in  the  last  columns.  A 
W' obvious  remarks  follow.  All  data  are  referred  to  gram  calories. 
30,  Tables. — In  the  data  of  the  first  series  (Table  16)  only  one  value  of 
occurs  for  the  liquid  state.  Moreover,  the  construction  of  the  fur- 
ce  was  somewhat  faulty,  not  being  flat-bottomed.  Hence  these  results 
*  of  inferior  accuracy,  and  their  chief  purpose  is  to  bear  out  the 
Ults  of  Table  17,  which  are  the  best  I  could  obtain. 

Tablk  16. — Thermal  capacity  of  diabase.    First  series, 

Platinnm  crucible   /,  11'169k;  platinum  tube    /,  •985c. 
Platinum  crucible  II,  11*271  >;  platinum  tube  II,  •654  k. 
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Table  16. — Thermal  capaeity  of  diabtue.    First  aeries — Continued. 
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Tabus  17. — Thermal  capacity  of  diabase.    Second  series. 


Platinmn  cracible   JT  11-169K;  : 
PUtiniim  cracible  //,  11*271  k; 

Platinam  tabe    /,  -965 1. 
Platinnm  tnbe  II,  654*. 
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Table  17. — Thermal  capacity  of  diabaae.    Second  aeries — Continued. 
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n 

I 

oC. 

1204 
1195 

1109 

1194« 

1195* 

25-90C 

1171* 

11921 

32-20* 

1096* 

1195* 

32-21* 

1248" 

1191c 

25-49* 

1218« 

1188* 

29-43* 

1215'' 

1185* 

25-57* 

miDut«e. 
8-5 
10 
11 
12 
14 
17 
20 
23 

8 

9 
10 
11 
13 
16 
19 
22 

0 

1 

2 

3 

5 

8 
11 
14 

1 

2 

3 

4 

6 

9 
12 
15 

8 

9 
10 
11 
13 
10 
19 
22 

5 

6 

7 

8 
10 
13 
16 
19 



°C. 
14-54 
21-00 
21-70 
21-70 
21-63 
21-49 
21-36 
21-22 
19-88 
25-20 
28-20 
28-30 
28-07 
27-95 
27-62 
27-37 
16-28 
22-70 
23-60 
23-75 
23-69 
23-54 
23-39 
23  24 
19-72 
25-90 
26-60 
27-20 
2711 
26-92 
26-73 
26-55 
13-67 
20-60 
21-40 
22-00 
22-05 
21-90 
21-75 
21-60 
19-73 
25-20 
26-40 
20-90 
26-90 
26-68 
26-49 
26-27 

OC. 

g.  cal. 
.......... 

g.cal. 

Immersion 
Liquid. 

S  317-9 

Immersion 
SoUd. 

S  301-6 

Immersioa 
Solid. 

>  2682 

Immersion 
Liquid. 

i  338-8 

Immersion 
Liquid. 

>  8303 

•03 
-08 
-13 
•23 
-37 
-51 
•66 

19-9 

307 
314 
316 
318 
318 
318 
318 

1 

10 

11 
11 
11 

1177 
1170 
1166 

1106 
1091 
1088 

1262 
1244 
1238 

1237 
1216 
1202 

1224 
1215 
1205 

•05 
•13 
•21 
•37 
-62 
•86 
110 

16-7 

182 
296 
303 
300 
304 
302 
301 

•03 
•08 
•13 
-23 
•39 
•54 
•68 

155 

224 
259 
266 
268 
268 
268 
268 

•05 
•11 
•17 
•31 
•50 
•70 
•89 

211 

270 
305 
336 
338 
339 
339 
339 

•02 
•07 
-12 
-23 
•28 
•54 
•69 

17-7 

263 
297 
324 
330 
330 
330 
330 

II  i  11 

1 

I 

r 

S                        1 

Immersion 
Liquid. 

•04 
•11 
-19 
•32 
•54 
•75 
•95 

20-4 

235 
293 
320 
326 
326 
327 
326 

) 

S  32Q-6 

1 

For  brevity  the  last  observations  have  been  averaged  per  three  min- 
utes, and  under  h  the  mean  for  the  last  11  minutes  is  usually  given. 

Thus  in  Series  i  the  difference  of  temperature  from  top  to  bottom  of 
the  crucible  is  as  large  as  61°  at  1200o,  but  falls  off  pretty  regularly  to 
6o  at  8290,  In  Series  ii  the  corresponding  mean  difference  is  about  25^ 
at  1300O,  20O  at  1200o,  14o  at  llOOo  and  lOOOo,  and  10°  at  900o  and 
800°.  The  error  thus*  involved  can  not  be  greater  than  2  per  cent  in 
the  extreme  case;  but  since  the  distribution  of  temperatures  is  actually 
measured,  the  error  is  probably  negligible  except  at  very  high  tempera- 
tures. I  was  inclined  to  infer  that  the  greater  constancy  of  the  solid 
distribution  as  compared  with  the  liquid  was  due  to  better  conductivity 
in  the  former  case  (solid) ;  but  it  may  result  as  an  equalizing  effect  of 
the  tube,  PI.  VII,  Fig.  3. 

Considering  the  observational  work  as  whole,  the  data  are  quite  satis- 
factory, seeing  that  an  error  of  ^^  0.  in  the  initial  temperature  of  the 
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<^orimeter  must  vitiate  the  result  as  far  as  at  least  1  percent.  Hence 
"the  great  care  taken  in  finding  this  temperature.  It  is  probable,  how- 
ever, that  the  real  source  of  error  is  accidental  and  is  encountered  when 
the  body  falls  out  of  the  furnace  into  the  water,  particularly  during 
the  latter  phase.  Splashing,  generation  of  steam,  etc.,  then  involve 
actual  losses  which  can  not  be  accounted  for. 


INFEBENGES. 

51.  Digest  and  charts. — In  Tables  18  and  19  I  have  summarized  the 
chief  data  on  a  scale  of  temperature.  The  results  are  graphically  given 
in  the  charts,  Pis.  YIII  and  IX,  in  which  thermal  capacity  in  gramme 
calories  is  constructed  as  a  function  of  temperature.  Straight  lines  are 
drawn  through  the  points,  showing  the  mean  specific  heats  for  the  in- 
tervals of  observation,  solid  and  liquid.  The  letter  a  marks  the  region 
of  fusion. 

It  will  be  seen  that  both  in  the  cases  of  PI.  VIII  and  PI.  IX  the  solid 
points  lie  on  lines  which,  if  reasonably  curved,  would  be  nicely  tangent 
to  an  initial  specific  heat  of  about  .2  at  0^  G.  The  grouping,  in  other 
words,  is  so  thoroughly  regular  as  quite  to  exclude  the  probability  of  any 
anomalous  feature  in  the  observed  or  the  unobserved  parts  of  the  locus. 
In  both  charts  the  solid  point  near  a  alone  lies  markedly  above  the 
corresponding  curve;  but  inasmuch  as  in  my  former  work  I  found 
solidification  to  set  in  at  1,100^  it  is  altogether  probable  that  the  occur- 
rence at  1,170°  is  incipient  fusion. 

Table  18. — Thermal  capacity  of  diabaae,    S&riee  I.    Digest. 

Mean  speciflc  heat,  liquid,  1200<3  to  1400^,  -350. 
Mean  specific  beat,  solid,  800<^  to  1100<^,  -304. 
Latent  beat  of  fusion,  at  1200o,  24r^;  at  1100<^,  16<c>i. 


Solid. 

Liquid. 

Tempera- 
ture. 

Thennal 
capacity. 

Tempera- 
ture. 

Thermal 
capacity. 

829 

880 

1001 

1025 

1078 

*106fl 

191 
204 
242 
253 
263 
311 

1274 
1306 
1337 
1367 
1878 

358 
364 
873 
370 
385 

*  Incipient  fusion  f    Tube  sustained  in  the  crucible. 
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Table  19. ^Thermal  capacity  of  diabase,    8eri§s  II.    Digui. 

Mean  speclflo  heat,  solid,  800°  to  llOOo,  -290 
Mean  speclflo  heat,  liquid,  1100°  to  1400°,  -360. 
Latent  heat  of  fusion,  1200o,  2ic«>;  at  I100<^,  16i»>. 


[BUILlOI. 


Solid. 

Liquid. 

Tempera- 

Thermal 

Tempera- 

Thermal 

ture. 

capacity. 

ture. 

capacity. 

•C. 

goaL 

•C. 

gcal. 

781 

180 

1166 

309 

873 

202 

1194 

318 

948 

227 

1197 

318 

993 

238 

1215 

327 

1096 

268 

1218 

330 

•1171 

802 

1248 

339 

1251 

340 

1251 

342 

1334 

377 

1352 

367 

•Probably  incipient  fusion  at  the  base  of  crucible  (1177°). 

Quite  the  same  regularity  is  observable  in  the  liquid  loci,  remember- 
ing that  in  PL  VIII  only  a  single  datum  was  taken  for  temperature,  and 
that  in  PI.  IX  the  high-temperature  discrepancies  above  ISOO^  are 
within  the  range  given  in  §  50,  and  due  to  distribution  of  temperature. 

52.  Specific  heat. — ^As  regards  the  mean  specific  heat  between  800^ 
and  lOOO^,  in  Tables  18  and  19,  it  will  be  seen  that  the  intermediate 
datum  (•304+'290)/2  would  satisfy  both  groups  of  points  about  equally 
well.  A  tracing  of  one  group  of  points  nearly  covers  the  other,  while 
it  is  to  be  remembered  that  the  true  locus  must  be  slightly  curved. 
The  same  remarks  may  be  made  for  the  liquid  state.  I  have  discarded 
elaborate  modes  of  reduction,  since  the  equation  of  the  locus  would  be 
arbitrary,  and  since  the  values  for  specific  heat  are  of  no  immediate 
bearing  on  the  present  inquiry. 

53.  Hysteresis. — Recurring  to  the  suggestion  of  the  preceding  para- 
graph, it  appears,  since  in  my  volume  experiments  I  was  able  to  cool 
down  the  rock  to  1095°  before  solidification  definitely  set  in,  whereas, 
now,  evidences  for  fusion  do  not  occur  before  1170o  (at  a.  Pis.  VIII  and 
IX)  that  rock  fusion  must  be  accompanied  by  hysteresis^  of  the  same 
nature  as  that  which  I  observed  with  naphthaline,  §  37.  The  magnitude 
of  the  lag  is  apparently  70^^  and  its  pressure  equivalent  may  be  esti- 
mated as  500  atmospheres. 

54.  Latent  heat. — In  virtue  of  the  fact  that  the  upper  end  of  the  solid 
locus  can  be  carried  so  near  the  beginning  of  the  liquid  locus,  the  datum 
for  latent  heat  is  determinable  with  some  accuracy.  A  difficulty,  how- 
ever, presents  itself  in  the  determination  of  the  true  melting  point,  a 
datum  which  can  only  be  sharply  defined  while  the  temperature  of  the 
crucible  is  quite  constant  throughout.  I,  therefore,  state  the  conditions 
at  1200O  and  at  1100^,  where  the  latent  heats  would  be  24  and  16 
gramme  calories  respectively,  in  both  of  the  independent  constructionB 
of  PI.  VIII  and  PI.  IX.    This  coincidence  is  in  a  measure  accidental. 

1  Am.  Journal,  xui,  p.  140,  1891. 
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It  may  be  noticed  that  a  transitional  temperature  surprisingly  near 
±lie  region  of  fusion  is  apparently  indicated. 

55.  The  relation  of  melting  point  to  pressure. — ^Tha  first  and  second 
laws  of  thermodynamics  lead  to  the  equivalent  of  James  Thomson's  fu- 
sion equation,  which  in  the  notation  of  Glausius^  is 

dT_  T{cfj^r) 
dp~    Er'     ' 

^here  Tis  the  absolute  melting  point,  <y—r  the  difference  of  specific 
^olusnes  solid  and  liquid  at  T,  r*  the  latent  heat  of  fusion,  and  £  Joule's 
equivalent.  Combining  the  present  series,  J,  with  the  former  series,  111^ 
of  volume  measurements,*  I  obtain  at  1200°,  since  T=  1470°,  <r— t  =: 
-0394/2*72  (where  2*72  is  the  density  of  the  solid  magma  at  zero)  and 
r'  =  24, 

dT\ 


c 


,^  1      =K)21; 


and  at  1100°,  since  r=1370o,  <r-r  =  •0386/2-72,  and  r'=16, 

dT 


029, 


Similarly  combining  the  present  series,  JJ,  with  the  former  seriesof  vol- 
ume measurements,^  IV,  at  1200O,  since  <y—T  =  •0352/2*72  and  r'=24:j 

and  at  llOOo,  since  (r—r= •0341/2-72  and  r'=16 

Hence  the  probable  silicate  value  of  dT/dp  may  be  taken  as  '025,  and 
falls  nicely  within  the  margin  (-020  to  '036)  of  corresponding  data  for 
organic  substances  (wax,  spermaceti,  paraffin,  naphthaline,  thymol). 
I  may  therefore  justifiably  infer  that  the  relation  of  melting  point  to 
pressure,  in  case  of  the  normal  type  of  fusion,  is  nearly  constant,  irre- 
spective of  the  substance  operated  on,  and  in  spite  of  enormous  differ- 
ences of  thermal  expansibility  and  (probably)  of  compressibility.  And 
in  the  measure  in  which  this  is  true  in  passing  from  carbon  compound 
to  the  thoroughly  different  silicon  compound,  it  is  more  probably  true 
for  the  same  substance  changed  only  as  to  pressure  and  temperature. 
In  other  words  the  relation  of  melting  point  to  pressure  is  presumably 
linear.* 

1  ClaasiiiB:  Wttrmetheorie,  I,  p.  172,  1876.    This  is  frequently  caUed  Clapejron's  equation. 
*  Chapter  ii,  $  34. 
■  Chapter  ii,  $  35. 

<  See  my  work  on  the  continaity  of  solid  and  liqnid  (Am.  Jonm.  Sci.,  Vol.  zlii,  p.  lU,  1801),  in  which 
^ese  relations  are  tested  for  naphthaline  within  an  interval  of  2,000  atmospheres. 
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Sib  :  I  have  the  honor  to  transmit  herewith  a  paper  by  Mr.  Walter 
H.  Weed,  entitled  <<The  Glaciation  of  the  Yellowstone  Valley  north 
«f  the  Park." 

During  glacial  times  the  broad  elevated  region  of  the  Yellowstone 
Park  was  deeply  covered  by  ice,  sending  out  its  glaciers  both  to  the 
north  and  south.  The  northern  glacier,  after  emerging  from  the  park, 
entered  the  broad  valley  below,  near  the  junction  of  the  Gardiner  and 
Yellowstone  rivers.  In  the  present  paper  Mr.  Weed  presents  the  re* 
suits  of  his  investigations  of  the  glacial  phenomena  of  the  valley.  It 
is  a  valuable  contribution  to  glacial  geology,  and,  so  fiEur  as  I  am  aware, 
is  the  first  detailed  study  of  such  phenomena  in  an  inclosed  mountain 
valley  in  the  Booky  mountains. 

I  take  pleasure  in  recommending  Mr.  Weed's  paper  for  publication 

as  a  bulletin  of  the  IT.  8.  Geological  Survey. 

Yours,  very  resi>ectftilly, 

Abnolb  HAauB, 

Oeologut  in  ekarge. 
Hon.  J.  W.  Powell, 

Director  U.  8.  Oeologicai  Survey. 
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OUTLINE  OF  THIS  PAPER. 


Hie  present  paper  gires  a  detailed  acconnt  of  the  glaciation  of  the  Snowy  moon- 
tains  and  of  the  upper  valleys  of  the  TeUowstone,  whose  deposits  show  an  onosnal 
phase  of  alpine  glaciation. 

The  eYidence  thns  far  gathered  shows  that  a  large  hody  of  ice,  originating  in  the 
ioe  sheets  of  the  Yellowstone  National  Park,  pushed  northward,  filling  the  upper 
ralleys  of  the  Yellowstone  and  extending  down  that  stream  36  miles  north  of  the 
park  houndary. 

The  high  mountainous  area  east  of  the  Yellowstone  rirer,  a  large  part  of  which  is 
ahore  9,000  feet  in  elevation,  was  largely  mantled  by  great  snow  fields  and  n^v^, 
above  which  the  sharper  summits  projected  as  spires  of  rock,  giving  rise  to  great 
glaciers  moving  outwards  down  the  valleys  in  all  directions,  forming  the  Boulder 
glacier  and  many  small  streams  flowing  toward  the  valley  of  the  Stillwater,  while 
other  glaciers  filled  the  valleys  south  and  east  and  became  tributary  to  the  Yellow- 
stone glacier.  The  high  country  about  Haystack  peak  and  Mount  Douglas  was  the 
eenter  of  dispersion  for  this  great  ice  field. 

This  evidence  shows  conclusively  that  there  was  no  general  system  of  confluent 
glaciers  covering  all  the  mountain  ranges,  but  that  even  the  greatest  of  these 
glaciers  extended  down  the  valleys  a  comparatively  short  distance  and  did  not 
reach  the  general  foothill  country,  while  such  considerable  mountain  masses  as  the 
Gallatin  range  and  the  high  and  rugged  peaks  east  of  the  Lower  canyon  of  the 
Yellowstone,  held  only  local  glaciers  which  nestled  in  the  cirques  about  the  crest  of 
the  range  or  rarely  extended  a  short  distance  down  the  valleys.  The  area  covered 
by  glacial  deposits  is  indicated  upon  the  accompanying  map. 

These  glaciers  were  all  of  the  alpine  type  and  present  many  resemblances  to 
those  now  existing  in  the  Mount  St.  Elias  alps.  The  largest  valleys — the  Yellow- 
stone and  Boulder— were  occupied  by  trunk  glaciers,  completely  filling  them  and 
overriding  their  flanks,  and  receiving  tribute  from  the  lateral  valleys  where  the  ice 
bodies  occupying  them  were  large  enough  to  reach  the  main  valley.  Throughout 
the  entire  field  the  higher  mountain  peaks  rose  above  the  n^v^  fields,  though  the 
high  plateaux  and  broader  mountain  summits  show  considerable  glacial  abrasion 
and  were  unquestionably  covered  by  moving  ice. 

The  evidence  establishing  the  former  existence  of  these  glaciers  consists  of  the 
varied  forms  of  glacial  sculpturing :  Roche  moutondes,  oanyon-broadening,  rock- 
scoring  and  polishing,  and  the  formation  of  rock  basins;  and  the  various  types  of 
glacial  deposits,  bowlder  trains,  blocs  perche,  the  transportation  of  boulders  from 
lower  to  higher  elevations,  moraines  and  kames,  and  the  associated  trains  of  gravel 
forming  the  system  of  river  terraces,  the  formation  of  benches  and  terraces  upon 
hillsides,  and  the  cutting  of  canyons  transverse  to  the  mountain  slopes  and  drainages 
in  front  of  the  glacier's  termination.  The  striking  contrast  between  glacial  and  non- 
glaoial  topography  is  splendidly  exhibited  in  this  field. 

U 


tlie  terraces  and  canyons  cat  across  the  foot  slopes  of  the  Gallatin  range  deserve 
special  mention  as  striking  examples  of  erosion  performed  by  streams  marginal  to 
the  ice  sheet. 
12 


u 

X 


n 

3 


9 


THE  GLACIATION  OF  THE  YELLOWSTONE  VALLEY 

NORTH  OF  THE  PARK. 


By  Waltee  Haevey  Weed. 


INTRODUCTION. 

The  local  glaciers  of  Qnatemary  times,  of  which  evidences  abound 
thronghout  the  highest  portions  of  the  Bocky  mountain  cordillera,  at- 
tained an  unusually  extensive  development  in  that  broad  elevated 
region  known  as  the  Yellowstone  Park.  It  was  indeed  the  center  of  a 
considerable  ice  sheet  whose  glaciers  spread  out  and  down  the  valleys 
leading  from  this  mountain  region  in  all  directions.^  In  the  northern 
part  of  the  park  two  streams  of  ice  found  an  outlet  for  their  united 
flow  northward  down  the  valley  of  the  Yellowstone,  and  they  have 
left  impressive  memorials  of  the  power  and  size  of  this  stream  that  at 
once  attract  the  attention  of  the  observant  traveler  on  the  way  to  the 
famous  geyser  basins  of  the  park.  The  number  and  size  of  the  erratic 
bowlders  scattered  so  abundantly  over  the  valley  floor  and  perched 
high  up  on  the  mountain  slopes,  can  not  fail  to  impress  the  beholder, 
while  the  second  canyon  of  the  Yellowstone,  known  as  Yankee  Jim 
canyon,  through  which  the  river  has  cut  its  way  to  the  broad  moun- 
tain encircled  lower  valley,  is  a  grand  and  perfect  piece  of  ice  sculpture 
that  affords  striking  proof  of  the  power  and  magnitude  of  the  glacier 
which  once  filled  the  valley. 

While  studying  and  mapping  the  geology  of  a  portion  of  the  country 
north  of  the  Yellowstone  Park,  under  the  direction  of  Mr.  Arnold 
Hague,  and  for  the  United  States  Geological  Survey,  I  found  a  long 
desired  opportunity  to  study  the  glaciation  of  this  interesting  region. 

iSee  GaoL  Hltt.  of  YdlowtUnu  NaUoiuI  Paik,  by  Arnold  Hagoo:    Tnna.  Am.  Inst.  Min.  Bngr  ■. 
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14  OLACIATION  OF   THE   YELLOWSTONE  VALLEY.         [bullIM. 

GENERAL  DESCRIPTION  OP  THE  REGION. 

The  region  herein  discussed  is  a  mountainous  tract  lying  immediately 
north  of  the  Yellowsttme  National  Park,  and  drained  by  the  Boulder 
and  the  Yellowstone  rivers  and  luany  lesser  tributaiy  streams.  The 
Yellowstone^  rising  far  to  the  south,  is  here  a  noble  stream  of  beryl 
green  water  which  is  joined  by  the  Oardiner  as  it  leaves  the  border 
of  the  park  and  flows  northward  through  Cinnabar  valley  into  a  nar- 
row gorge  cut  in  Archean  gneisses.  From  this  canyon  it  darts  oat 
into  a  broad  mountain  flanked  valley  that  is  30  miles  long  and  fix>m  3 
to  6  miles  wide,  fancifully  christened  <<  Paradise  valley/'  which  it  leaves 
through  the  lower  canyon,  or  gate  of  the  mountains,  a  narrow  cut  in 
the  steeply  upturned  and  folded  Paleozoic  rocks,  to  emerge  into  the 
great  terraced  valley  that  is  the  beginning  of  its  long  course  through 
the  Cretaceous  rocks.  The  Boulder  river,  on  the^  other  hand,  is  a 
much  smaller  stream  that  heads  in  the  snow  banks  about  Haystack 
peak,  and  joined  by  numerous  mountain  torrents  from  the  neighbor 
ing  summits  flows  northward  through  a  narrow  canyon  with  walls 
3,000  feet  high,  to  join  the  Yellowstone  in  its  great  terraced  valley 
about  Big  Timber. 

THE  YELLOV\^STONE  GLACIER. 

The  glacier  occupying  the  mountain  valleys  of  the  Yellowstone  has 
for  convenience  of  reference  been  called  the  Yellowstone  glacier.  The 
ice  stream  had  its  source  in  the  confluent  ice  sheets  that  covered  the 
northwest  portion  of  the  National  Park,  and  flowing  northward  over- 
rode the  lesser  peaks  about  the  boundary  of  that  reservation  and  sent  a 
great  ice  stream  down  the  valley  of  the  Yellowstone.  This  glacier,  re- 
enforced  by  a  confluent  stream  from  Bear  gulch,  completely  filled  the 
upper  valley  and  exendod  far  up  on  the  mountain  sides,  completely 
covering  such  minor  elevations  as  Cinnabar,  Sphinx,  and  Dome  moun- 
tains as  it  flowed  northward  to  the  low  and  broad  valley  below  Yankee 
Jim  canyon.  This  valley  it  occupied  as  far  north  as  Mill  creek,  a  total 
length  of  36  miles  from  the  park  boundary.  The  width  varied  from 
3  to  6  miles,  and  the  depth  in  Yankee  Jim  canyon  and  the  valley 
above  it  was  3,000  feet.  As  the  n6v6  fields  of  this  great  glacier  were 
within  the  Yellowstone  Park  they  will  not  be  discussed  in  this  paper. 

In  both  the  upper  and  lower  of  these  two  valleys  this  trunk  glacier 
received  tributary  streams  of  ice.  In  the  upper  valley  an  ice  sheet 
crept  down  from  the  mountainous  region  to  the  east,  coalescing  with 
another  stream  of  ice  from  the  park  that  pushed  northward  between 
Sepulchre  mountain  and  Electric  peak  and  filled  the  valley  of  Eeese 
creek.  In  the  lower  valley  the  main  glacier  was  reen forced  by  numerous 
tributary  glaciers  flowing  westward  down  the  great  mountain  valleys 
of  Sixmile,  Emigrant,  and  Mill  creeks,  whose  united  force  deflected  the 
northern  end  of  the  Yellowstone  glacier  westward  against  the  foot- 
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liillB  of  the  Gallatin  range.  The  n6v^  fieldfi  of  these  eastern  tributary 
glaciers  were  the  broad  and  high  mountain  summits  of  the  Snowy 
range,  each  of  the  larger  mountain  gorges  penetrating  this  rugged 
region,  having  been  the  bed  of  a  glacier.  The  evidence  shows  that  the 
n6y6  fields  of  these  tributary  glaciers  were  of  considerable  extent  and 
were  confluent  with  those  forming  the  head  of  the  Boulder  glaciers* 

LIMITS  OF  aLAOIATION. 

In  mapping  the  areas  occupied  by  these  ancient  ice  streams  it  has 
been  ibund  difficult  to  define  the  exact  limits  of  the  ice  upon  the  moun- 
tains east  of  the  Yellowstone,  owing  to  the  number  of  tributary  gla- 
ciers and  the  gradual  change  from  glacial  to  nonglacial  topography, 
while  the  drift  is  generally  of  the  same  material  as  the  rock  upon  which 
it  rests.  On  the  other  hand,  the  drift  deposits  of  the  valley  are  readily 
studied,  and  the  western  limit  of  the  drift  is  sharply  outlined  by  the 
bowlders  of  gneiss  and  granite  resting  upon  the  rocky  slopes  of  vol- 
canic breccias.  The  gradually  decreasing  altitude  at  which  this  mar- 
ginal drift  occurs  as  we  go  northward  from  the  park  shows  a  rapid 
thinning  of  the  glacier  north  of  Yankee  Jim  canyon. 

OINNASAB  VALLEY. 

Both  the  Oinnabar  valley  and  the  surrounding  mountain  slopes  pre- 
sent many  interesting  evidences  of  glacial  occupancy. 

Bear  gulch  and  Sheep  mountain. — On  the  east  the  tributary  glacier 
of  Bear  gulch  has  left  a  trail  of  rhyolite  blocks  from  a  hill  some  8 
miles  above  its  mouth,  showing  that  the  ice  crowded  around  this 
corner  of  the  mountain,  occupied  what  is  now  the  head  of  Eagle  creek 
and  merged  into  the  main  stream  as  it  overrode  the  flanks  of  Sheep 
mountain.  It  is  a  noticeable  fact  that  the  slopes  of  this  mountain  are 
abundantly  strewn  with  erratics,  particularly  about  the  base,  where 
the  slopes  merge  into  the  bench  made  by  the  basalt  and  travertine 
sheets.  The  foot  of  these  slopes  is  somewhat  heavily  mantled  with 
drift,  the  bowlders  being  of  moderate  size  and  consisting  chiefly  of 
gneiss  and  granite,  with  many  of  rhyolite  from  Bear  gulch ;  this  detri- 
tus is  arranged  in  cresceutric  loops  with  small  alluvial  flats  behind 
them.  The  bench  at  the  base  of  the  mountain  slope  is  but  mildly  gla- 
cial and  free  from  bowlders.  A  till-like  material  is  found  in  spots, 
mantled  by  gravels,  and  alluvium  from  the  mountain  slopes  has  largely 
covered  the  original  glacial  deposits  if  any  were  present.  Owing  to  the 
frequency  of  the  small  recent  faults  which  have  broken  and  disturbed 
the  bench  glacial  evidences  are  largely  obscured.  Ehyolite  drift  from 
theblufb  of  Bear  gulch  forms  a  train  encountered  between  the  blufis 
and  the  ranches  of  Eagle  creek,  and  none  was  found  south  of  this  road 
(L  e.,  between  the  wagon-road  and  Bear  gulch).  The  erratics  generally 
•are  gneissic,  occurring  in  clusters,  and  very  abundant  between  Eagle 
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creek  and  Bear  golcli.  A  very  considerable  aocnmulation  of  massive 
bowlders  upon  the  basalt  bench  north  of  the  month  of  Bear  golch  is 
supposed  to  be  the  work  of  the  receding  glacier. 

Sepulcher  mountain. — The  west  side  of  the  valley  evidences  the  con- 
flict of  the  ice  streams  from  the  Yellowstone  canyon  and  the  Grardiner 
with  the  lesser  stream  coming  down  Beese  creek,  which  by  their  union 
formed  the  trunk  glacier  of  this  valley.  The  upx>er  slopes  of  Sepulcher 
mountain  are  Uttered  with  numerous  erratics,  the  lower  slopes  in  places 
mantled  with  glacial  gravels  and  sands  or  carved  into  typical  glacial 
hillocks  by  the  abrasion  of  the  ice.  The  drift  accumulations  of  the 
mountain  flanks  are  most  conspicuous  within  the  borders  of  the  park. 
West  of  Gardiner  the  slopes  attract  attention  by  their  rounded,  mam- 
miliary  forms,  which,  upon  examination,  are  seen  to  be  the  result  of  ero- 
sion and  not  due  to  a  covering  of  drift.  The  stage  road  from  Gardiner 
to  Oinnabar  crosses  a  typical  portion  of  this  area  in  which  the  volcanic 
breccia  composing  the  hilly  slope  is  but  scantily  covered  by  drift,  yet 
the  toi)Ography  is  strongly  morainal  in  its  contours. 

The  valley  bottom. — ^The  immediate  valley  bottom  contains  much  drifl;, 
which  in  the  lower  levels  is  of  course  terraced  by  alluvial  action.  The 
town  of  Gardiner  is  built  upon  such  a  bowlder-covered  terrace,  the 
erratics  being  chiefly  gneiss.  Ohadbom's  ranch  to  the  north  is  built 
ux>on  a  weU-defined  moraine  of  great  granite  bowlders  that  outline  the 
northern  limit  of  the  Sepulcher  mountain  mouton6e  forms.  The  valley 
bottom  in  this  vicinity  evidences  various  stages  in  the  retreat  of  the 
ice  sheet.  Korth  of  Hoppe  creek  the  stage  road  follows  a  depression 
with  a  level  bottom  some  125  yards  wide  between  two  ridges  of  bowlder 
drift. 

In  general  the  valley  has  been  subject  to  considerable  glacial  erosion 
during  the  maximum  extension  of  the  ice,  and  the  deiK)sits  of  drift  mark 
phases  in  the  retreat  of  the  ice.  Mention  should  be  made  of  the  large 
deposits  of  glacial  gravels  forming  kame-hills  about  the  debouchure  of 
Eeese  creek.  The  drift  is  all  from  the  head  of  this  lateral  valley  and 
brought  by  a  branch  ice  stream  pouring  down  the  valley  from  the  Sep- 
ulcher-Electric  divide.  From  Cinnabar  station  to  Oinnabar  moan- 
tain  the  valley  bottom  on  the  west  is  wholly  alluvial. 

Cinnabar  mountain. — ^The  Cretaceous  spur  of  coal-bearing  rocks  that 
terminates  in  the  upheaved  beds  of  Cinnabar  mountain  presents  no 
special  features  of  interest,  though  drift-covered  hills  of  glacial  gravels 
that  accumulated  at  the  base  of  Cinnabar  mountain  while  the  ice  was 
crowding  over  its  summit  seem  to  prove  that  stagnant  portions  of  the 
ice  filled  this  place  while  the  main  current  pushed  through  the  gorge 
to  the  north  or  over  the  mountain  top.  Bowlders  of  gneiss  and  andes^ 
ite  resting  upon  the  stratified  beds  prove  that  the  ice  passed  over  the 
summit. 

From  Cinnabar  mountain  to  Yankee  Jim  canyon  the  course  of  the  Tel- 
lowstone  is  northwestward,  and  that  the  northward-pushing  glacier  was 
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deflected  by  the  high  mountains  northeast  of  the  river  is  evidenced 
by  the  drift  carried  from  the  Cinnabar  mountain.  The  mountain  slopes 
on  the  east  side  of  the  river  show  considerable  evidences  of  glacial 
abrasion,  benching,  and  the  usual  erratic  blocks,  but  were  not  studied 
with  the  same  detail  as  those  to  the  west,  which  promised  more  defi- 
nite and  important  results,  but  the  drift  shows  that  the  ice  overrode  the 
slopes  to  a  height  of  about  3,000  feet  above  the  present  stream. 

The  western  side  of  the  canyon,  north  of  Cinnabar,  to  the  gorge 
called  Yankee  Jim  canyon,  presents  a  different  type  of  glacial  erosion. 

The  present  canyon  of  Cinnabar  creek  is  a  postglacial  cut  in  a  bench 
of  granite  whose  surface  presents  fine  examples  of  glacial  x>olishing 
and  scoring.  A  short  distance  northward  the  lower  slopes  are  formed 
of  the  breccias  which  have  been  eroded  by  the  ice.  Seen  from  the 
slopes  of  Dome  mountain  this  hilly  area  presents  a  peculiarly  mam- 
milated  appearance.  The  hills  formed  of  dark  volcanic  breccia  of 
augitic  rocks  which  when  traversed  is  found  to  form  rough  craggy 
masses  with  a  generally  hummocky  topography,  there  being  no  drainage 
and  sharp  basins  lying  between.  It  is  a  combination  of  glacial  topog- 
raphy with  post-glacial  settling  or  land  slides.  Olacial  gravels  cap 
many  of  the  knobs,  especially  east  of  the  road,  but  erratics  are  rare. 
A  peculiar  feature  of  the  northern  end  of  this  area  where  it  runs  into 
the  basin  at  the  south  end  of  Yankee  Jim  canyon,  is  the  &ct  that  these 
bills  run  into  ridges  which  are  prolonged  by  glacial  gravel.  This 
gravelly  drift  shows  blue  quartzite,  granite,  and  many  varieties  of  andes* 
ite,  but  no  basalt  or  rhyoUte  could  be  found. 

A  peculiar,  tarn-like  lake  occupies  one  of  the  peculiar  depressions 
in  this  foothill  area,  but  is  not  dammed  by  glacial  gravels.  The  slopes 
above  these  hills  form  the  flank  of  a  small  elevation  known  as  Sphinx 
mountain,  whose  glaciated  summit,  capped  by  numerous  erratics,  is 
2,400  feet  above  the  river.  The  andesitic  breccias  and  basaltic  flows 
forming  the  southern  slopes  of  the  mountain  have  been  eroded  by  the 
ice  into  the  characteristic  knob  and  sink  contours  with  very  little  small 
drift,  though  bowlders  of  granite  with  rarer  erratics  of  sedimentary 
origin  are  abundant  on  flanks  and  summit.  The  eastern  slopes  are 
somewhat  benched,  and  the  northern  slope  shows  a  considerable  ae- 
cumulation  of  detritus  forming  glacial  hummocks  resting  uiK>n  the 
rocky  flanks. 

Cinnabar  hoMn. — Cinnabar  basin  is  an  elevated  mountain  park  drained 
by  the  northern  fork  of  Cinnabar  creek.  The  valley  of  the  main  creek 
is  a  narrow  cut  with  rocky  waUs  and  presents  no  points  of  interest  in 
this  connection,  though  evidencing  the  extent  of  post-glacial  erosion  in 
the  walls  of  its  inner  gorge.  The  basin  on  the  other  hand  is  a  pre- 
glacial  valley  greatly  modified  by  its  occupancy  by  ice  and  filled  by 
glacial  detritus.  Looking  down  upon  it  from  the  surrounding  moun« 
tain  walls  its  smooth  contours,  pockets,  hammocks,  and  rounded  knolls 
and  sinks  show  very  clearly  the  work  of  the  glacier  in  producing  the 
Bull.  104 2 
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present  conditioTi.  Of  the  two  streams  which  drain  it  the  larger  heads 
in  a  glacial  amphitheater  under  the  bold  walls  of  the  main  summit  of 
the  range,  and  flows  through  a  trenched  channel;  the  other  heading  in 
a  smaller  mountain  amphitheater,  filled  with  hummocks  of  drift, 
meanders  through  a  broad  marshy  area  flanked  by  drift  hills  and  gravel 
flats,  and  has  not  cut  through  the  alluvium  and  drift  which  fill  the 
valley  bottom.  These  streams  uniting  form  the  north  fork  of  Oinnabar 
ereek.  A  transverse  moraine  has  deflected  this  stream,  where  it  joins 
Cinnabar  creek,  and  forced  the  waters  to  cut  a  channel  through  gneiss, 
thus  retarding  the  down-cutting  of  the  stream  above. 

Transportation  of  bowlders  to  a  higher  level. — The  high  mountain  ridge 
that  forms  the  western  wall  of  Oinnabar  basin  was  covered  by  the  ice 
to  a  height  of  8,000  feet,  the  drift  terminating  abruptly  at  that  eleva- 
tion. The  bowlders  of  this  locality  evidence  an  interesting  example  of 
the  transportation  of  material  from  a  lower  to  a  higher  levoL  At  7,400 
feet  the  bowlder  drift  contains,  besides  the  usual  types  of  granite, 
^eisses,  etc.,  many  blocks  of  limestone  and  Dakota  conglomerate, 
-whose  only  source  is  Cinnabar  mountain.  None  of  these  bowlders  occai 
at  lower  levels,  and  as  there  is  but  one  source  it  proves  a  movement  of 
the  ice  over  Cinnabar  mountain  westward.  These  bowlders  are  five 
and  a  half  miles  west  of  and  350  feet  above  their  highest  possible 
source.  Bowlders  of  pink  quartzite  and  shaly  Cretaceous  sandstone 
occur  on  these  same  slopes  at  a  higher  level.  These  bowlders  fiimish 
absolute  evidence  of  the  crowding  of  the  glacier  westward  by  the  bend 
in  the  valley.  As  the  constricted  river  gorge  could  hold  but  a  small 
part  of  the  glacier,  the  ice  was  forced  to  override  Cinnabar  and  Sphinx 
mountains  and  filled  Cinnabar  basin,  leaving  a  record  of  its  margin  as 
high  as  8,000  feet  on  the  western  slopes.  These  western  slopes  which 
were  not  ice  covered  in  turn  deflected  the  ice  stream,  which  in  its  course 
northward  gouged  out  the  beautiful  little  glacial  valley  followed  by  the 
trail  from  Cinnabar  basin  to  the  lower  Yellowstone.  At  the  south  end 
of  this  cut  the  hammocks  are  of  glacial  drift.  Two  lakelets  occupy  de- 
pressions in  its  bottom,  being  confined  by  drift,  but  detritus  is  not 
abundant,  consisting  of  scattered  erratics,  mostly  of  gneiss,  with  a  few 
of  andesite  upon  the  adjacent  slopes  of  volcanic  breccia.  The  northern 
end  of  the  cut  is  occupied  by  a  small  stream  called  Teepee  creek,  head- 
ing in  a  lakelet  fed  by  a  clear  spring  of  water.  The  creek  is  actively 
cutting  down  a  gorge  in  the  mountain  side,  but  does  not  follow  the  old 
course  of  the  ice,  which  here  crowded  around  the  shoulder  of  the  lidge 
separating  Cinnabar  basin  fi*om  Tom  Minor. 

YANKEE  JIM  CANYON. 

Yankee  Jim  canyon  presents  a  very  perfect  and  striking  example  of 
the  eroding  power  of  ice  and  of  glacial  sculpture.^  It  is  a  narrow  gorge 
cut  by  the  Yellowstone  in  metamorphic  gneisses,  through  which  the 

I A  ohArming  dMoription  is  giv^en  by  Sir  ArohibaU  GMUe;  sm  Ctoologietl  BketoliM. 
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river  rashes  in  a  torrent  of  beryl  green  quite  unlike  the  placid  stream 
ibove.  The  glacier  which  once  filled  this  canyon  and  overflowed  its 
rails  has  broadened  it  and  rounded,  planed,  and  polished  its  sides 
rom  bottom  to  top.  The  eastern  wall,  formed  by  the  sides  of  a  low, 
onnded  knob  known  as  Dome  mountain,  shows  striated  surfaces  and 
ce-worn  bosses,  dotted  with  erratics  almost  to  its  summit.  On  the 
vest  the  slopes  above  the  polished  surfaces  of  the  immediate  canyon 
rail  are  ice  worn  and  are  carved  into  typical  glacial  ridges  and  mou* 
onuses,  with  a  general  bench  structure  to  a  height  of  8,000  feet,  or 
►,000  feet  above  the  river.  Indeed,  knowing  the  activity  of  disinte- 
grating agencies  in  a  climate  where  frost  is  an  almost  nightly  visitor 
inring  the  summer  months  and  the  winters  are  long  and  rigorous,  it  is 
lurprising  to  find  these  evidences  so  fresh. 

Srratics  of  gneiss  are  conspicuous  wherever  the  surfaces  have  per- 
oitted  their  lodgment,  and  dot  the  ice- worn  bosses  at  every  altitude, 
(o  that  it  is  certain  that  the  glacier  was  3,000  feet  thick  at  this  place 
ind  proves  that  this  ancient  glacier  of  the  Yellowstone  was  of  greater 
nagnitude  than  has  been  ordinarily  supposed. 

The  extreme  erosion  at  this  point  of  its  course  by  the  old  glacier  was 
Ine  no  doubt  to  a  considerable  contraction  in  its  width,  coincident  with 
I  narrowing  of  the  valley  bottom  more  than  one-half,  whereby  a  large 
)art  of  the  ice  was  forced  to  rise  upward  and  override  the  higher 
dopes. 

The  morainal  ridges  of  drift,  the  ice- worn  bosses,  and  the  erratics 
n  the  sag  east  of  Dome  mountain  prove  that  a  considerable  portion 
yf  the  ice,  unable  to  crowd  through  the  gorge,  found  an  independent 
mtrance  into  the  broad  lower  valley  of  the  Yellowstone.  The  sag 
tself  shows  considerable  accumulations  of  detritus,  forming  benches 
md  elongated  ridges  running  north  and  south.  Erratics  were  observed 
18  high  as  8,100  feet  upon  the  spur  east  of  this  sag.  Their  absence 
ibove  proves  this  to  be  the  limit  of  glaciation. 

EMIGBANT  VALLEY. 

Before  passing  through  the  lower  canyon,  the  so-called  gate  of  the 
nountains,  to  the  broad  and  low  valleys  of  the  lower  course,  the  Yel* 
lowstone  flows  through  a  broad  valley,  encompassed  by  mountains  ui)oii 
3very  side,  a  grand  and  beautiful  intermountain  basin,  30  miles  long 
iyid  from  3  to  6  miles  wide.  On  the  west  the  slopes  rise  gradually  to 
bhe  castellated  crests  of  the  Gallatin  range;  on  the  east  the  high  pin* 
aacle  of  Emigrant  peak  overshadows  the  valley,  while  the  spires  of 
Blount  Oowen  and  its  neighbors  form  a  serrated  wall,  shutting  in  the 
Qortheastem  part  of  the  valley.  Broad  alluvial  bottoms,  with  inter- 
osculating  channels  and  islands  bright  with  cottonwoods,  mark  the 
river's  course.  The  broad  terraces  on  either  side  are  cut  by  numerous 
tributary  streams  issuing  from  their  mountain  gorges,  suppljring  occa- 
sional farmsj  whose  bright  stretches  of  grain  and  tilled  fields  intensiJ^ 
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tlie  contrast  between  the  fertile  valley  and  the  barren  wilderness  of  th.^ 
surrounding  mountain  slopes. 

The  geological  observations  hitlierto  made  in  this  vaUey  led  the  earUecP 
geologists  to  suppose  it  to  be  the  bed  of  an  extinct  lake,  and  the  lak^3 
beds  preserved  beneath  a  protecting  sheet  of  basalt  show  that  such  wa<^ 
once  the  case.  A  later  episode  in  the  history  of  the  valley,  and  on^3 
that  has  given  it  its  present  surface,  was  the  extension  of  tiie  Yellow^ — 
stone  glacier  northward,  filling  the  southern  half  of  the  valley  and  d< 
XK)siting  the  glacial  detritus,  covering  the  higher  levels  and  the  gravel 
of  which  the  great  alluvial  terraces  are  built. 

The  glacial  stream  confined  within  the  narrow  gorge  of  Yankee  Jiix:*. 
canyon  and  the  adjacent  mountain  slopes  spread  out  and  filled  th^ 
broad  bottom  of  this  valley,  depositing  much  of  the  detritus  which  th^ 
ice  had  transi)orted  from  the  mountains.  These  morainal  accumuh^-* 
tions  are  most  interesting  ux)on  the  eastern  side  of  the  valley,  wher^ 
considerable  areas  are  covered  by  drift  hills  and  kames,  with  abandonees- 
channels  of  subglacial  streams,  and  a  chain  of  morainal  lakelets  ad<3- 
their  charm  to  this  peculiar  scenery. 

Upon  the  west  side  the  immediate  valley  bottom  is  formed  of  alluvial 
terraces  and  the  detritus  of  streams  from  the  mountains,  while  th^ 
adjacent  slopes  are  bowlder  strewn  and  marked  by  a  very  striking  arxA 
X>eculiar  system  of  terrace  lines. 

Motmtain  oanyons. — As  the  structural  geology  of  the  mountainous  re^ 
gion  to  the  east  of  this  broad  valley  was  studied  by  Mr.  J.  P.  Idding»9 
I  am  indebted  to  him  for  notes  upon  the  glaciation  of  the  deep  gorgei^ 
which  held  large  ice  streams  tributary  to  the  trunk  glacier  of  the  Yei^ 
lowstone.  These  glaciers  pushing  out  and  across  the  valley  left  thei^ 
drift  upon  the  extreme  western  margin  of  the  glaciated  area  near  Frid^ 
ley's.  All  these  mountain  valleys  show  in  their  rounded  slopes  and  ice^ 
worn  rocks  and  their  general  broadening  that  they  have  been  sculj^- 
tured  by  the  ice  streams  they  once  held.  (See  PI.  m.)  That  these  stream^ 
were  of  considerable  size  and  thickness,  is  proven  by  the  height  to  whicls- 
the  ice-worn  bosses  and  ice-borne  erratics  have  been  found  upon  th^ 
tnountain  slopes.  At  the  head  of  Sixmile  creek  a  granite  bowlder  wa^ 
found  resting  upon  volcanic  rocks  at  a  height  of  9,500  feet,  thus  proving 
that  the  glacier  not  only  filled  the  great  amphitheater  at  the  head  oC 
this  stream,  but  overrode  its  high  encircling  walls. 

Moradnal  heapings. — ^The  southern  part  of  this  great  intermountaim 
valley  is  covered  with  a  superficial  deposit  of  glacial  drift  that  marks 
the  area  occupied  by  the  ice.  On  the  east  side  of  the  Yellowstone  these 
morainal  accumulations  extend  fh>m  the  mouth  of  Yankee  Jim  canyon 
northward  beyond  the  debouchure  of  Mill  creek,  interrupted  only  by 
the  terraced  drainage  cuttings  made  by  Sixmile  and  Emigrant  creeks. 
As  a  whole  this  material  is  heaped  into  a  tumultuous  assemblage  of 
knobby  or  mammiUary  hillocks  with  correspondingly  sharp  depressions, 
and  the  material  is  both  unassorted  and  of  kame-like  staratibficafci(»L 
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Morainal  lakes. — A  noticeable  feature  of  the  topography  of  tiiis  part 
of  the  valley  is  a  chain  of  lakelets  lying  in  a  well  defined  depression  be- 
tween the  base  of  the  mountains  and  the  drift-strewn  summit  of  the 
basalt  table.  The  largest  of  these  bodies  of  water  is  known  as  Duck 
lake  (see  PI.  n),  and,  with  its  companion  lakelets,  belongs  to  the 
type  of  lakes  due  to  dams  of  morainal  material.  This  is  perhaps  most 
plainly  shown  in  the  case  of  the  middle  lakelet  whose  scalloped  lobate 
form  is  due  to  the  fact  that  the  lake  fills  several  adjacent  morainal  hol- 
lows. The  drift  is  mainly  small  and  partially  assorted,  forming  typical 
kames. 

East  of  these  lakes  a  lateral  moraine  composed  of  quite  large  bowl- 
ders and  more  angular  debris,  largely  of  blocks  2  to  10  feet  across, 
forms  a  prominent  ridge  running  northward  along  the  mountain  side 
west  of  the  stream  tributary  to  Duck  lake.  It  is  the  work  of  the  ice  as 
it  spread  out  intiO  the  valley  from  the  narrow  bed  of  the  canyon  above 
and  consists  of  fragments  from  the  walls  and  slopes  of  Yankee  Jim 
canyon. 

Duck  lake  itself  is  a  i)leasing  sheet  of  dark  blue  water,  oval  in  out- 
line, and  forming  an  agreeable  change  to  the  eye  after  traveling  over 
the  monotonous  moraine.  The  water  is  somewhat  opaline  at  the  wind- 
ward side,  the  northern  shores  being  gravelly  beaches,  showing  a  high 
water  line  some  2J  or  3  feet  above  the  i)resent  level  of  the  lake  (in 
September).  At  the  south  end  the  shores  are  muddy  and  form  the  ter- 
mination of  a  somewhat  extensive  marshy  bottom  that  fills  the  de- 
pression between  this  lake  and  the  smaller  body  of  water  to  the  south. 
The  large  drift  is  much  more  abundant  immediately  north  of  Duck 
lake  than  it  is  farther  away. 

North  of  Duck  lake  the  wagon  road  follows  a  shallow,  alluvial  flat, 
separated  from  the  bed  of  Duck  lake  by  a  train  of  detritus  brought  down 
by  small  streams  from  the  adjacent  mountain  slope.  Beyond  this  flat 
the  kames  attain  their  most  characteristic  development,  consisting  of 
gravels  and  sand  rudely  assorted  and  forming  hillocks  15  to  20  feet 
high,  capped  by  cobbles  and  bowlderlets  chiefly  of  gniess  and  separated 
by  sharp  sinks  and  kettle  holes.  The  road  follows  a  gentle  grassy 
depression  formed  by  a  glacial  stream  running  to  the  northwest.  This 
channel  once  held  a  good  sized  stream  whose  waters  were  burdened 
with  silt  and  sand,  with  which  it  built  up  the  terraced  sides  of  the  pres- 
ent grassy  draw.  That  it  is  not  an  old  channel  of  Sixmile  creek  is 
evident  from  its  situation  and  the  fact  that  such  a  stream  would  not 
desert  so  well  formed  a  channel,  and,  furthermore,  by  the  presence  of 
an  area  of  hummocky  drift  hills  separating  this  old  creek  bed  from 
the  present  drainage  channels  of  Sixmile  creek. 

Sixmile  creek  at  present  flows  in  its  old  bed.  A  newer  channel,  now 
dry,  being  found  on  a  terrace  above  the  present  creek  marked  by  a  line 
of  cott4>nwood8  and  evidently  occupied  for  many  years.  The  broad 
gravel  flat  which  now  carries  the  water  has  been  made  by  a  stream 
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much  larger  than  the  present  creek,  being  in  feust  large  enough 
accommodate  the  Yellowstone  itselfl    Between  this  channel  and  thi 
basalt  table  to  the  west  there  is  an  area  of  morainal  drift  of  some  inter^ — 
est.    A  terrace  about  a  quarter  of  a  mile  wide  separates  these  moraina^^ 
hills  from  the  immediate  gravelly  flat  of  the  creek,  and  the  moraln^tj 
terminates  in  the  rear  of  this  terrace  in  a  steep  bowlder  slope  very  di^. 
flcult  to  climb.     The  summit  of  the  moraine  is  fairly  level,  thickly 
strewn  with  basalt  bowlders  from  the  basalt  sheet  to  the  west,  witA 
occasional  erratics  of  gneiss  and  limestone.    The  bowlders  average  2 
to  3  feet  in  diameter  and  some  2  or  3  feet  apart,  resting  upon  smaller 
cobbly  material.    Small  sandy  benches  occur  occasionally,  marking 
the  site  of  small  marginal  streams.    The  north  slope  of  this  moraine  Ib 
gently  undulatory  and  knobby,  while  the  southern  slope  is  free  from 
knobs  and  sinks,  being  a  fairly  level  surfstce  falling  gently  to  the  south- 
west, toward  the  old  glacial  stream  channel  heading  in  the  moraine 
near  Duck  lake  and  holding  a  small  alkaline  lakelet.   There  is  a  notice- 
able decrease  in  the  size  of  the  bowlders  as  we  go  westward  over  this 
moraine.    Between  Sixmile  and  Emigrant  creeks  the  moraine  is  a  very 
gently  accentuated  knobby  area,  the  hummocks  rising  but  a  few  feet 
high,  with  many  sandy  level  areas  and  a  general  inclination  to  the  weat 
of  the  entire  area. 

North  of  Emigrant  creek  the  country  is  nearly  similar  to  that  jiut 
described,  being  but  mildly  morainal,  the  drift  mainly  under  12  inches 
in  diameter  and  the  larger  bowlders  being  half  buried  in  the  smaller 
gravelly  debris.  ^  Large  bowlders  are,  however,  frequently  seen,  with 
typical  erratic  form,  striated  sides,  and  beautifully  polished,  glistening 
surfaces.    One  fine  intermorainic  hollow  was  crossed  that  evidently 
served  at  one  time  as  a  temporary  channel  for  a  subglacial  stream. 
This  channel  is  75  yards  wide  and  heads  in  the  drift  hills.    Beyond 
this  channel  the  hummocks  to  the  north  are  very  rough  and  form  a 
strip  of  country  extending  northward  to  a  second  subglacial  channel 
heading  in  these  hummocks  and  but  25  to  50  yards  wide.    Beyond 
here  the  hills  are  gently  contoured,  but  typical  in  form  and  extend  to 
the  broad  depression  holding  the  lakelet  shown  upon  the  map.    Thia 
depression  is  part  of  the  glacial  flood  plain.    Beyond  the  lakelet  ^ 
narrow  strip  of  moraine  extends  parallel  to  the  river,  nearly  to  th^ 
mouth  of  Eightmile  creek,  being  separated  by  a  broad,  sandy  terrae^ 
firom  another  area  of  morainal  debris,  forming  the  hummocky  land^ 
lying  at  the  base  of  the  mountain  slopes  just  south  of  the  deboudiur^ 
of  Mill  creek. 

Basalt  tables. — ^The  central  part  of  the  valley  is  occupied  by  a  mes^ 
of  lake  beds  capped  by  basalt.  This  forms  two  separate  areas,  o^ 
which  the  largest  is  on  the  east  side  of  the  river  and  extends  froni^ 
Point  of  Eocks  northward  to  the  mouth  of  Sixmile  creek.  The  tabled 
is  about  6  miles  long  and  3  miles  wide,  its  summit  being  about  250  feet^ 
above  the  surface  of  the  river.    The  top  of  this  mesa  shows  occasional^ 
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bare  surfaces  of  the  basalt  generally  as  low  domes  of  rock,  10  to  50 
feet  wide  and  50  to  100  feet  long,  the  basalt  being  smoothed  and  stri- 
ated, the  groovings  rnnning  parallel  to  the  river.  These  domes  of 
rock  are  generally  scantily  scattered  with  bowlders.  The  summit  of 
this  basalt  table  shows  in  its  striated  and  polished  surfaces  and  its 

» 

low  moutonn^e  contour  that  it  has  been  subjected  to  considerable  gla- 
cial erosion.  The  retreating  ice  sheet  has  strewn  its  surface  with 
bowlders  and  smaller  glacial  drifb. 

A  thin  mantle  of  drift,  however,  generally  conceals  the  surface  of 
the  basalt.  At  the  northern  end  the  slopes  are  thickly  scattered 
with  bowlders  of  granite,  black  mica  schist  (rare)  and  occasional  blocks- 
of  creamy  white  limestone,  while  a  lai^ge  proportion  of  the  drift 
consists  of  basalt  bowlders.  The  northern  and  western  edges  of  the 
mesa  are  surmounted  by  sharp  ridges  of  drift  that  rise  15  to  20  feet 
above  the  undulating  sinks  and  swells  of  the  general  surface.  A  train 
of  bowlders  forms  a  ridge  crossing  the  table  to  the  southeast,  and  the 
general  sur£Ei>ce  is  paved  with  cobbles,  the  space  between  filled  with 
small  drift.  In  the  central  part  of  the  table  the  bowlder  ridges  are 
well  defined,  running  north  and  south  with  long  narrow  grassy  depres- 
sions between.  These  hollows  form  a  conspicuous  feature  of  the  sum- 
mit; being  filled  with  sand  and  alluvium  and  well  grassed  they  form 
excellent  pasture  grounds  that  extend  for  a  mile  or  two  south,  running 
into  a  confused  heaping  of  drift  with  knobs  and  with  small  and  dis- 
connected sandy  flats  between. 

The  character  of  the  drift  covering  the  basalt  table  has  already  been 
indicated  in  the  preceding  paragraphs.  The  large  bowlders  which  are 
particularly  abundant  upon  the  northern  portion  of  the  table  contain 
a  considerable  variety  of  material  in  which  basalt,  identical  in  all  re- 
spects with  the  rock  beneath  the  drift,  predominates.  Bowlders  of 
gneiss  and  schists  are  abundant,  and  occasional  blocks  of  white  quartz- 
ite  and  of  pitted  paleozoic  limestone  are  very  conspicuous.  The  glacial 
strisB  show  a  movement  down  the  main  valley. 

Glacial  stream  channels, — ^The  existence  of  considerable  streams  flow- 
ing from  the  ice  front  is  established  by  the  many  channels  and  sandy 
terraces  associated  with  them,  which  cut  across  the  drift  hills  or 
head  within  the  moraiual  area.  Besides  these  channels,  formed  by 
temporary  streams  flowing  from  the  ice  front,  the  streams  from  the 
east,  notably  from  Sixmile  and  Emigrant  gulches,  have  not  always 
occupied  their  present  beds,  but  in  glacial  times  flowed  in  channels 
subsequently  abandoned  upon  a  recession  of  the  ice  or  its  complete 
disappearance.  Thus  the  x^resent  wagon  road  from  Findley  to  Ghico 
follows  a  well  defined  and  broad  water  course,  cut  in  the  sandy  mo- 
raine and  heading  in  a  broad  sandy  plain  at  a  level  with  the  summit 
of  the  moraine  and  some  75  feet  or  so  above  the  present  bed  of  Emi- 
grant creek.    All  traces  of  the  stream  channel  end  in  this  sandy 
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terrace,  which  was  the  flood  plain  of  the  creek  at  the  time  the  Emi- 
grant gulch  glacier  had  retired  within  the  walls  of  the  gulch.  This 
channel  was  subsequently  abandoned  because  silting  up  afforded  an 
easier  outlet  for  the  water  in  the  present  course  which  has  been  cat 
down  and  forms  the  present  channel  of  the  creek. 

Two  small  channels  produced  by  subglacial  streams  have  already 
been  noted  in  describing  the  moraine  north  of  Emigrant  creek,  but 
such  channels  are  numerous.  One  of  the  largest,  a  rather  shaUoir 
waterway  with  sandy  terraces  cutting  the  glacial  flood  plain  and  ran- 
ning  north  parallel  to  the  road  from  Chico  to  Mill  creek.  Two  cut 
deeply  in  the  moraine  south  of  Elbow  creek,  and  others  occur  in  the 
moraine  area  south  of  Sixmile  creek.  The  deflection  of  Sixmile  creek 
to  the  northward  into  the  valley  is  caused  by  the  accumulations  of 
drift. 

The  largest  of  these  glacial  stream  channels  is  probably  that  which 
lies  back  of  the  basalt  table,  a  broad  river  bed  heading  in  a  low  divide 
in  the  moraine  above  Duck  lake,  and  extending  down  to  the  Yellow- 
stone opposite  Boettlers.  It  opens  out  into  the  great  alluvial  or  gravel 
flat  of  Sixmile  and  Emigrant  oreeks,  above  which  the  moraine  ridges 
rise  with  steep  scarp  slopes. 

Another  very  marked  channel  lies  east  of  this  last  and  runs  parallel 
to  it,  heading  in  a  sandy  terrace  flat  some  75  feet  above  and  near  the 
north  end  of  Duck  lake.  This  glacial  (or  subglacial)  stream  diannel  is 
one-third  of  a  mile  wide  in  its  broadest  part,  with  flat  sandy  bottom 
showing  no  water  channeling.  Near  Duck  lake  the  side  wi^s  of  the 
coulee  show  longitudinal  ridges  or  embankment-like  heapings  of  bowl- 
ders. The  floor  of  the  depression  is  usually  entirely  of  sand,  but  as  the 
head  of  the  ancient  channel  is  approached  the  sand  becomes  coarser 
and  grades  into  fine  gravel  which  in  turn  becomes  lai'ger  nearer  Duck 
lake.  In  the  lower  part  of  the  coulee  bowlders  are  quite  rare,  but  be- 
come more  plentiAil  near  the  head.  As  is  the  case  with  the  other 
ancient  channels  noted  this  one  heads  in  sandy  flat  or  plain  in  the 
moraine. 

Drift  deposxU. — Upon  the  western  edge  of  the  river  there  is  only  a 
narrow  strip  of  valley  between  the  river  and  the  foothill  slopes,  and 
this  is  entirely  occupied  by  alluvial  terraces  from  Tom  Minor  creek  to 
Big  creek.  fYom  Daileys  to  the  northern  limit  of  the  drift,  near  Eight- 
mile  creek,  the  moraine  covers  the  higher  portion  of  the  valley  bottom 
above  the  alluvial  terraces,  presenting  the  usual  types  of  conical  hills 
of  drift  with  an  abundance  of  bowlders,  many  sandy  flats  and  deserted 
subglacial  stream  channels.  As  already  stated,  the  margin  of  the  diift 
is  readily  traced  upon  the  volcanic  breccias  forming  the  bare  rocky 
hillsides  which  inclose  the  valley  on  the  west.  On  the  ridge  north  <rf 
Bock  creek  there  is  a  well  deflned  drift-covered  bench  at  7,740  feet 
On  both  sides  of  Big  creek  the  upper  limit  of  the  glacial  detritus  is 
about  6,800  feet     North  of  here  the  elevation  rapidly  declines  until 
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west  of  Fridleys  the  drift  covers  the  low  triangnlation  hill,  beyond 
which  it  is  limited  to  the  valley  bottom. 

Terraees.-^ln  the  southern  part  of  the  valley  these  drift-strewn  hill- 
sides are  characterized  by  a  remarkable  terracing  of  the  slopes  par- 
ticularly prominent  about  the  debouchure  of  Dry  creek.  The  great  ter- 
races of  Tom  Minor  basin  and  the  equally  definite  terraces  of  Rock  creek 
and  Big  creek,  also  lie  within  the  limits  of  the  drift  and  are  coincident 
with  the  occupancy  of  the  vaUey  by  the  Yellowstone  glacier.  Several 
signiUcant  facts  lead  to  this  belief:  These  great  benches  are  best  marked 
where  tributary  valleys  join  the  Yellowstone;  they  occur  only  upon  the 
western  side  of  the  ohl  glacier,  and  near  its  margin;  they  always  occur 
within  the  bowlder-strewn  area,  and  never  above  the  limit  of  the  drift, 
and  they  are  cut  in  horizontally  bedded  volcanic  breccias.  The  size  of 
these  benches  will  be  appreciated  by  a  look  at  the  map  showing  their 
development  about  Big  creek — a  locality  where  they  attain  a  very  promi- 
nent development.  On  the  north  side  of  Big  creek  such  a  terrace  forms 
a  beautiful  flat-topped  grassy  open  bench,  a  mile  wide.  The  surface 
has  a  slight  gradient  toward  Big  creek,  and  also  to  the  east,  passing 
imi>erceptibly  upward  into  the  mountain  slopes  in  the  rear.  Bowlders 
are  very  abundant  upon  the  eastern  portion  of  this  bench,  and  on  the 
slopes  immediately  above  it,  but  are  rare  west  of  the  first  fork  of  Big 
creek.  This  fork  and  the  one  to  the  west,  have  cut  deep  trenches  in  the 
bench,  exposing  sections  showing  that  it  is  formed  of  andesitic  breccia 
covered  by  drift,  the  latter  being  seen  to  be  as  much  as  100  feet  thick  in 
certain  places.  The  bench  is  continuous  eastward  to  the  valley  of  the 
Yellowstone;  seen  from  the  higher  slopes  to  the  south  it  is  a  broad  flat, 
with  the  slox>e  above  it  faintly  lined  by  two  narrow  terrace-like  mark- 
ings, of  which  the  uppermost  corresponds  to  the  upper  limit  of  the  glacial 
drift.  'So  such  bench  was  detected  upon  the  spur  south  of  Big  creek; 
but  granite  bowlders  resting  upon  the  basaltic  volcanic  breccia  show 
tbat  the  upper  limit  of  the  drift  has  about  the  same  elevation. 

Similar  benches  are  extremely  prominent  in  the  basin  of  Tom  Minor 
creek,  and  occur,  though  of  much  less  extent,  in  the  sides  of  the  valleys 
of  Bock,  Dry,  and  Stricklin  creeks.  The  Bock  creek  benches,  though 
less  extensive  than  those  of  Big  creek,  bear  a  similar  relation  to  the 
drift  At  this  place  the  uppermost  bench  is  the  best  defined,  and  cor- 
responds to  the  upper  limit  of  glacial  detritus.  The  surface  is  fairly 
level,  with  pit-like  hollows  and  occasional  knobby  hillocks  rising  above 
it,  the  general  surface  being  covered  with  fine  gravel  and  sands  and 
occasional  bowlders,  in  marked  contrast  to  the  bare,  driftless  slopes 
above.  Below  this  bench  the  slopes  show  rugged  steeps  of  breccia, 
proving  considerable  post-glacial  erosion,  though  drift  is  abundant, 
both  as  bowlders  upon  well  defined  rocky  benches  and  as  ridges  and 
groui>s  of  hills  formed  of  glada]  gravels.  On  the  south  side  of  Bock 
Greek  there  is  a  narrow  bench  scoring  the  mountain  slope  and  con- 
tinues for  several  miles,  though  cut  by  drainage  channels.   This  bench 
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marks  the  upper  limit  of  glacial  drift,  7,800  feet,  and  is  generally  em- 
phasized by  a  channel-like  depression  on  its  rear  sorface. 

Striated  valley  slopes, — ^Associated  with  the  great  terraces  just  men- 
tioned is  a  wonderfully  fine  series  of  terrace  lines  scoring  the  slopes 
below  the  limits  of  the  drift.  BiSrck  of  Dailey's  thirteen  beantifally 
marked  steps  can  be  counted  on  the  slopes  west  of  the  valley  as  shown 
in  Fig.  1.  It  is  at  once  apparent  that  these  terrace  lines  are  not  partof 
a  system  of  lake  terraces.  Their  lack  of  horizontality,  their  lack  of  relfr- 
lation  to  other  terraces  puts  this  beyond  doubt,  and  shows  that  they  owe 
their  origin  to  some  other  agency,  either  the  ice  sheet  itself  or  marginal 
streams.  These  benches  occur  about  the  debouchure  of  Stricklin  creek, 
where  the  higher  lines  form  prominent  scorings  upon  the  slopes.  They 
are  all  grassed  and  show  no  precipitous  scarp.    Their  connection  with 


Fia.  1.— Glacial  terraoea  of  marginal  area,  yalley  of  the  YellowBtone  (Geikie). 

the  great  benches  of  Tom  Minor,  Big  creek,  etc.,  was  a  subject  of  inquiry, 
and  it  was  found  that  the  higher  terrace  lines  about  Dry  creek  follow 
the  slopes  around  and  run  into  the  great  benches  of  Big  creek.  Sucb 
at  least  appears  to  be  the  case  when  seen  from  the  edge  of  the  basalt 
table  east  of  the  river.  The  lower  terrace  lines  do  not  show  in  the 
Big  creek  canyon,  in  fact  would  not  be  expected  to,  but  the  sloped 
about  the  debouchure  of  Big  creek  show  definite  and  well  marked  ter- 
race lines,  only  less  prominent  than  those  of  Dry  creek.  To  the  south 
the  higher  bench  lines  show  very  markedly  on  the  slopes  south  of  Big 
creek,  though  uneven  and  lacking  the  beautiful  uniformity  of  the  Big 
creek  benches.  The  slopes  up  to  400  feet  above  the  river  are  generally 
hummocky  hills,  of  breccia,  with  intervening  sinks,  resembling  in  a  gen- 
eral and  distant  view  a  mammiUated  surface,  in  which  the  hummocks 
are  quite  large.  Granite  bowlders  are  abundant,  and  occur  up  to  10  feet 
in  diameter.  North  of  Dry  creek  the  lower  benches  fade  out  in  these 
slopes,  the  higher  lines,  corresponding  to  the  faint  Unes  seen  on  the  slope 
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north  of  Big  creek,  forming  a  prominent  grassy  bench  above  the  mam- 
millated  contours  of  the  breccia  foothills  and  below  the  steep  mountain 
slopes.  This  bench  expands  into  a  ^shaped  area  on  the  south  side  of 
Strieklin  creek. 

These  strongly  marked  terraces,  which  form  such  prominent  feautures 
of  the  slopes  inclosing  the  valley  on  the  west,  have  no  counterpart  on 
the  east  side,  where  the  moraines  show  an  entirely  different  phase  of 
glacial  activity. 

While  these  terraced  slopes  characterize  the  southern  portion  of  the 
moralnal  area  west  of  the  river,  where  the  valley  bottom  is  low  and 
occupied  by  alluvial  terraces,  the  valley  widens  out  north  of  Dailey's, 
and  the  morainal  drift  covers  a  gradually  lessening  portion  of  the  fooV 
hill  slopes,  until  west  of  Fridley  the  margin  of  the  drift  lies  at  the  foot 
of  the  slopes. 

In  general,  the  morainal  areas  of  the  valley  bottom  are  similar  to 
those  found  upon  the  eastern  side  of  the  valley.  Boiling  hummocks  of 
unassorted  drift  predominate,  while  there  are  many  ridges  of  morainal 
gravel  having  a  north  and  south  trend  with  channel  depressions 
between.  There  is  a  considerable  variety  of  bowlder  drift  largely 
gneissic,  but  containing  also  some  sedimentary  material. 

The  basalt  table  of  the  eastern  portion  of  the  valley  is  represented 
here  by  much  smaller  and  detached  portions  of  the  same  sheet,  also 
covering  lake  beds  which,  in  this  case,  are  shore  deposits.  This  uoi  th- 
em portion  of  the  basalt  sheet  forms  a  narrow  table  north  of  Yan 
Horn's,  a  mesa  whose  summit  is  a  quarter  of  a  mile  broad,  extending 
from  Sheep  creek  north  to  the  marsh  back  of  Fridley.  The  level  top 
is  scantily  strewn  with  drift,  usually  all  small,  only  two  large  erratics 
being  found,  both  at  the  extreme  northern  end.  The  drift  is  mainly 
andesitic,  though  white  quartzite  is  prominent  in  the  detritus  covering 
the  south  end  of  the  table. 

The  northern  part  of  the  morainal  area  shows  a  somewhat  prominent 
terracing  of  the  surface  in  general,  though  the  upper  benches  are  quite 
rolling.  Large  erratics  are  not  very  abundant,  and  are  generally, 
though  not  always,  found  on  knolls  formed  of  smaller  bowlders.  There 
are  many  sandy  alluvial  flats  and  shallow  basin  areas,  having  no  con- 
nection whatever  with  existing  drainages.  About  a  mile  north  of 
Pridley's  the  terrace  bluff  is  cut  by  an  old  river  channel,  a  distinctly 
marked  waterway,  with  general  northerly  course  and  an  elevation  of 
170  feet  above  the  present  wagon  road.  A  morainal  ridge  with  rolling 
surface  lies  between  it  and  the  terrace  scarp  to  the  east.  Westward  a 
bank  of  water-assorted  gravel  marks  its  borders.  The  surface  of  a 
higher  terrace  230  feet  above  the  river  shows  a  drift  moraine  modified 
by  water. 

Foothill  canyons. — ^A  most  curiously  interesting  feature  of  the  drift* 
covered  area  is  the  presence  of  transverse  canyons  cut  in  the  breccias 
directly  across  the  slopes  of  the  foothills.    Their  constant  relation  to 
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the  ice  margin  suggests  that  they  had  their  origin  daring  the  period 
of  glacial  occnpany  of  the  valley.  They  are  of  considerable  length, 
sometimes  presenting  several  miles  of  unbroken  walls.  Their  general 
direction  is  a  most  striking  anomaly  in  the  general  stmctnre  and  topog- 
raphy of  the  neighborhood,  for  the  canyons  cat  across  the  slopes 
sometimes  in  apparent  indifference  to  deeply  trenched  drains  and  rocky 
spurs  alike. 

In  descending,  the  foothills  which  lie  at  the  base  of  the  Gallatm 
range  west  of  Fridley  and  form  the  western  boundary  of  this  beauti- 
ftil  mountain  valley,  a  remarkable  tranverse  cut  or  gorge  is  encountered 
just  before  reaching  the  hummocky  surface  of  the  valley  bottom.  This 
gorge  is  cut  directly  across  the  slope  in  the  rudely  bedded  volcanic  brec- 
cias with  their  Intervening  sheets  of  basic  lavas.  The  walls  are  generally 
sharply  defined,  vertical,  or  nearly  so,  and  show  fine  exposures  of  the 
rocks  above  a  sloping  pediment  of  talus  blocks.  In  height  the  wall 
varies  considerably,  but  frequently  rises  over  100  feet  above  the  bottom  of 
the  canyon.  The  width  varies  also,  but  is  usually  from  50  to  200  yards 
from  wall  to  wall,  the  bottom  being  more  or  less  nai*rowed  by  the  tains 
slopes  which  encroach  upon  it,  and  in  places  completely  cover  it.  One 
more  or  less  continuous  cut  was  followed  from  the  mouth  of  the  second 
gulch  south  of  Eightmile  creek,  south  about  5  miles  to  Stricklin  creeL 
Sometimes  there  are  two  or  even  three  parallel  canyons,  in  which  case 
the  highest  is  the  largest  and  longest. 

A  peculiarity  of  these  canyons  is  that  they  can  not  be  seen  from  tiie 
valley,  and  when  approaching  the  foothill  slopes  would  not  be  noticed 
even  upon  close  inspection  until  actually  encountered.  They  form  ad- 
mirably sheltered  refuges  for  the  cattle  pastured  upon  the  neighbor- 
ing hills,  and  have  in  the  past  served  the  same  purpose  for  bands  of 
bighorn  and  buffalo,  both  of  which  have  been  slaughtered  here  in  great 
numbers,  as  is  proven  by  the  numerous  skulls. 

Only  the  very  largest  of  the  foothill  stream  channels  cut  across  the 
upper  canyon,  while  the  smaller  gulches  open  into  it,  the  opposite  wall 
being  unbroken  or  marked  by  a  slight  depression.  This  peculiarity  is 
best  illustrated  by  giving  my  notes  upon  a  portion  of  this  canyon, 
which  was  followed  for  the  purpose  of  ascertaining  its  extent  and  its 
origin* 

Entering  the  north  end  of  the  gorge,  at  the  mouth  of  the  gulch  south 
of  Eightmile  creek,  it  is  at  once  evident  that  we  are  in  a  cut  of  most 
unusual  structure.  It  is  about  100  yards  wide  from  wall  to  wall,  the 
rocky  ledges  being  40  to  50  yards  above  its  bottom,  with  sloping  bases 
of  talus  loosened  by  frost  from  the  vertical  faces  above. 

The  canyon  bottom  is  fairly  level  between  these  talus  8lox>e8,  and 
generally  soiled  and  grassed,  but  varies  much  in  width;  at  fiirst  it  is 
narrow,  some  25  to  30  yards  across,  but  farther  south  it  widens  to  100 
yards  or  more,  extending  as  far  as  the  mouth  of  the  first  gulch,  cutting 
the  slopes  and  western  wall.    This  gulch  is  the  bed  of  a  stream,  now 
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dry,  belonging  to  the  normal  drainage  system  of  the  foothills,  and  is 
the  trank  of  a  ramifying  system  of  deeply  trenched  little  channels 
draining  the  slopes  to  the  west,  but  all  dry  at  this  time  of  the  year. 
The  stream  channel  opens  into  the  transverse  canyon  we  have  followed, 
but  does  not  cross  it,  and  in  time  of  flood  its  stream  mnst  of  necessity 
find  its  outlet  through  the  canyon  northward.  Opposite  the  debouchure 
of  this  dry  drainage  way  the  east  wall  is  unbroken,  and  about  100  feet 
high,  a  little  less  than  it  is  farther  north. 

South  of  the  lateral  gulch  just  noted  the  canyon  continues  unbroken, 
but  the  walls  approach  nearer  together,  the  bottom  is  filled  with 
talus,  and  progress  is  difficult.  The  walls  are  here  neither  so  high  nor 
BO  precipitous  as  to  the  north.  Half  a  mile  to  the  south  the  walls 
recede,  and  the  canyon  bottom  widens  out  to  150  yards,  having  a  flat 
alluvium  bottom,  in  the  middle  of  which  a  rocky  butte  stands  up  some 
15  feet  high,  like  an  island,  in  the  flat.  A  sag  in  the  eastern  waU,  some 
10  feet  above  the  alluvial  flat,  has  at  some  time  permitted  the  escape 
of  the  pent-up  waters  poured  into  this  part  of  the  canyon  by  a  consid- 
erable gulch  cutting  the  slopes  a  short  distance  west.  It  is  this  gulch 
which  contributed  the  alluvial  material  forming  the  flat.  The  main 
canyon  cutting  extends  up  to  and  runs  into  the  mouth  of  this  gulch — a 
signiflcant  fact,  if  the  drainage  marginal  to  the  ice  sheet  had  anything 
to  do  with  the  cutting  of  this  transverse  canyon. 

Following  around  this  deflection  of  the  canyon  we  observe  that  the 
foothill  drain  has  not  cut  across  the  transverse  canyon,  its  east  wall 
being  here  200  feet  high,  but  has  deflected  it. 

South  of  this  gulch  the  canyon,  though  continued  the  same  direction, 
is  detached  from  the  part  already  followed,  and  opens  out  to  the  main 
valley  by  a  sag  in  the  east  wall.  To  the  south  the  talus  has  flUed 
up  the  canyon  bottom,  so  that  there  is  a  rise  of  50  feet.  The  walls 
are  here  only  about  40  yards  apart,  and  the  talus  forms  inclosed  basins 
of  the  canyon  bottom.  The  west  wall  is  a  sheer  face  of  breccia  and 
basalt  125  feet  high,  with  talus  slopes  overgrown  with  grass;  the  east 
wall  is  not  so  high,  but  as  usually  the  case  forms  the  highest  part 
of  a  slope  running  gradually,  often  steeply  down  to  the  general  slope 
of  the  morainal  area.  Here  this  slope  was  found  to  be  cut  by  a  smaller 
canyon  parallel  to  and  quite  like  the  larger  one  which  was  followed, 
though  it  is  but  25  feet  deep  and  runs  out  in  the  knobby  drift  area  to 
the  north. 

Throughout  the  length  of  the  canyon  so  far  examined,  some  three 
miles,  there  is  a  noticeable  absence  of  stream  gravel  in  the  canyon 
bottom,  except  where  quite  clearly  brought  down  by  lateral  gulches. 
Glacial  drift  is  often  entirely  absent;  sometimes  occurs  scantily  in  the 
canyon  bottom,  and  very  rarely  was  found  on  the  immediate  slopes 
west  of  the  canyon.  The  next  gulch  to  the  south  is  the  third  thus  far 
anoountered,  and  the  channel  of  a  stream  draining  a  considerable  area 
of  the  slopes  to  the  west  for  several  miles  back,  in  which  it  has  cut  a 
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gorge  300  to  400  feet  deep.  At  the  mouth  of  this  gulch  the  east  wall 
of  the  transverse  canyon  is  breached  by  a  broad  depression  opening 
into  the  valley.  To  the  south  the  canyon  continues,  but  is  rather  nar- 
row, and  the  walls,  100  feet  or  so  in  height,  are  flanked  by  much  debris, 
often  completely  filling  up  the  bottom  of  the  gorge.  About  a  mile  to 
the  south  the  canyon  opens  out  into  a  flat  some  200  yards,  more  or  less, 
in  diameter,  the  basin  being  separated  firom  the  main  valley  by  a  low 
sag  in  the  east  wall  some  15  feet  above  the  flat.  South  of  this  flat  tlie 
canyon  divides  about  a  pillar  of  rock  some  25  feet  high  and  uniting 
continues,  with  walls  somewhat  diminished  in  height,  to  the  flrst  creek 
channel  north  of  Stricklin  creek,  where  it  opens  out  into  a  gravel  terrace 
with  steep  bowldery  scarp  135  feet  high.  This  dry  creek  is  the  largest 
drain  thus  far  encountered,  and  it  ox)ens  out  into  a  well-deflned  alluvial 
cone,  sloping  gently  to  the  east,  and  running  into  a  flat  that  is  part  of 
an  old  river  channel,  and  confined  by  morainal  hills  of  drift,  25  to  30 
feet  high,  on  the  east.  Curious  to  see  if  the  transverse  canyon  con- 
tinued farther  south,  the  alluvial  flat  was  crossed  and  a  continuation 
of  the  same  canyon  found  and  followed  to  Stricklin  creek. 

Relations  of  canyons  to  drift. — ^The  relation  of  this  transverse  canyon 
to  the  glacial  drift  is  most  pertinent.    It  was  noted — 

First.  That  the  slopes  west  of  the  canyon  were  bare  of  drift,  and 
had  not  been  covered  by  ice — this  was  positively  established;  in  only 
one  instance  was  any  drift,  observed  west  of  the  cutting^  and  the 
bowlders  formed  a  strip  but  a  few  yards  wide. 

Second.  Drift  is  generally  absent  from  the  canyon  itself  and,  if  pres- 
ent, only  in  small  amount. 

Third.  The  slopes  east  of  the  canyon  are  heavily  mantled  with  drift, 
both  in  the  form  of  bowlders  and  as  smaller  material. 

Fourth.  This  drift  comes  from  the  east,  being  gneiss  and  white  tal- 
cose  rock  ftom  the  Snowy  range,  hornblende  andesites,  and  sedimen- 
taries. 

Observations  of  the  slopes  east  of  the  canyon  \t«re  made  at  various 
points,  and  always  showed  the  drift  extending  up  to  the  very  edge  of 
the  east  wall  of  the  canyon. 

The  larger  drift  was  often  found  to  be  arranged  in  morainal  ridges, 
running  parallel  to  the  canyon  walls,  and  passing  gradually  into  tbe 
more  common  knobs  and  sinks.  As  already  stated,  the  slope  east  of 
the  canyon  is  frequently  trenched  by  shorter  and  smaller  parallel  de- 
pressions cut  in  the  breccia.  The  morainal  drift  of  the  valley  gener- 
ally forms  typical  drift  hills,  rarely  25  to  40  feet  in  height. 

Origin  of  transverse  canyons, — ^After  a  careful  study  of  these  cuttings 
in  the  fleld  I  am  still  in  doubt  as  to  their  origin.  A  recent  faulting  at 
first  seemed  most  probable,  and  a  resemblance  to  the  fEiult  fissures  in 
the  travertine  and  underlying  basalt  east  of  the  river  about  Gardiner 
made  this  seem  probable.  Yet  this  type  of  canyon  would  not  result 
from  normal  faulting,  which  would  produce  a  single  £ault  scarp.    Tbe 
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bottom  is,  moreover,  filled  in  a  manner  rather  incompatible  with  this 
theory. 

On  the  other  hand  the  temporary  character  of  streams  flowing  about 
the  margin  of  ice  sheet,  scarcely  warrants  the  belief  that  the  canyon 
has  been  cut  by  such  streams,  even  if  aided  by  the  drainages  of  the 
adjacent  slope.  The  work  necessary  to  cut  down  100  or  more  feet 
across  these  transverse  slopes,  and  through  hard  basalts  and  indu* 
rated,  though  easily  eroded  breccias,  is  not  very  onerous,  and  is  easily 
performed  to-day  even  by  very  small  streams,  but  seems  nevertheless 
to  require  more  time  than  the  existence  of  marginal  streams  could 
supply. 

Olacial  flood  plain. — North  of  the  limits  of  then  drift^  the  valley  bottom 
is  filled  with  the  glacial  flood  plain,  largely  terraced  by  the  Yellow- 
stone, but  still  retaining  areas  of  its  original  surface.  This  plain  has 
an  elevation  of  150  feet  above  the  Yellowstone  and  opposite  the  mouth 
of  Eightmile  creek  is  an  almost  absolute  level,  the  upward  slope 
toward  the  moraine  being  very  faint,  as  shown  by  a  hand  level,  which 
gave  a  rise  of  only  8  feet  or  so  in  a  mile.  This  is  perhaps  the  most 
typical  part  of  the  morainal  apron  to  be  found  in  the  valley.  It  is 
a  flat  extending  from  Mill  creek  to  the  Yellowstone  opposite  Chicory, 
An  old  glacial  channel  runs  into  it  from  the  south,  and  the  plain  ex- 
tends as  far  as  the  hot  spring  near  Ghico.  On  the  west  side  of  the 
river  the  alluvial  gravels  of  Eightmile  and  of  Trail  creeks  have  ob- 
scured in  part  the  great  morainal  apron,  but  its  level  surface  appears 
north  of  Chicory,  forming  the  great  bench  crossed  by  the  wagon  road 
and  above  the  railroad  terrace.  The  most  striking  view  of  the  termi- 
nation of  the  moraine  is  obtained  from  this  plain,  near  Hayden — ^the 
foreground,  of  level  hay  fields,  with  water  courses  intensified  by  low 
groves  of  willow;  a  plain  beyond,  extending  to  the  abrupt  slope  of  the 
moraine  front,  whose  sharp  crested  line  of  hills  forms  the  background. 
Approaching  the  moraine,  the  surface  of  the  plain  is  seen  to  be  covered 
with  rounded  and  smooth  cobblestones,  evenly  distributed  at  some  dis-- 
tance  from  the  moraine,  but  arranged  in  channels  near  the  hummock 
hills. 

The  moraine  front  rises  abruptly  as  steep  hills,  with  bowlder  strewn 
fronts,  no  bowlders  being  seen  on  the  overwash  plain.  No  sand  is 
seen  on  the  surface  of  these  moraine  hummocks.  The  wagon  road  up 
the  valley  enters  the  moraine  before  crossing  the  middle  branch  of 
Eightmile  creek,  and  passes  an  intermorainic  hollow  or  channel,  250 
yards  wide,  between  the  two  ranges  of  terminal  moraine  hills,  a  second 
chain  of  hills  being  crossed  by  the  road  before  reaching  the  modem 
channel  of  Eightmile  creek. 

Alluvial  terrrace%. — ^North  of  the  moraine  of  the  Yellowstone  valley, 
and  beyond  the  immediate  apron  forming  the  moraine  front,  the  valley 
is  filled  with  morainal  gravels,  in  which  the  river  has  cut  well  defined 
terraces.    The  best  examples  of  river  terracing  occur  within  the  morainal 
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drift  area^  especially  about  Fridley.  Immediately  back  and  west  of  tbat 
settlement  the  valley  presents  series  of  allayial  terraces,  the  highest 
160  feet  or  so  above  the  river,  but  the  moraine  forms  well  defined  ter- 
races, with  rolling  hummocky  surface  at  170, 190,  and  230  to  240  feet 
above  the  town. 

Opposite  the  railroad  station  called  Chicory  there  are  three  well 
marked  river  terraces  at  26,-  50,  and  150  feet,  respectively,  the  upper- 
most being  the  morainal  apron  or  flood  plain.  The  same  terrace  ap- 
pears on  the  west  side  of  the  river,  to  the  north  of  Eightmile  creek. 

In  the  lower  vaUey,  local  ice  streams  from  Elbow,  Barney,  Pine,  and 
Deep  creeks  formed  moraines  extending  down  their  canyons  and  forming 
prominent  ridges  about  the  debouchure  of  the  creeks,  particularly  Pine 
creek,  where  the  moraine  conies  down  to  the  road.  As  a  whole,  how- 
ever, this  eo^stern  side  of  the  valley  shows  no  terracing,  but  is  an 
apparently  gentle,  continuous  slope  from  the  base  of  the  mountain 
down  to  the  river  edge. 

This  lower  valley  is  really  very  beautiful,  with  grand  mountains  on 
the  east,  fertile  farms,  and  abundant  water  supply.  Seen  from  a  lime- 
stone knob  standing  up  from  the  plain  near  the  mouth  of  Deep  creek, 
the  valley  to  the  south  is  a  flat,  alluvial  plain,  a  few  groves  of  cotton- 
woods  marking  the  river's  meandering  course,  and  lines  of  trees  show- 
ing where  the  plain  is  crossed  by  tributary  streams  from  the  mountains. 
The  valley  bottom  slopes  up  from  the  river  on  the  east  side  almost  imper- 
ceptibly, till  1,000  to  1,200  feet  above  the  Yellowstone,  the  slope  really 
being  formed  by  adjacent  alluvial  cones.  At  the  foot  of  the  mountains 
a  heavy  growth  of  pine  timber  darkens  the  slopes,  extending  up  the 
mountain  sides  as  far  as  the  trees  can  obtain  foothold,  and  dotting  the 
rugged  buttresses  and  crags  of  the  lower  part  of  this  '< Bough-enough" 
range. 

The  alluvial  cones  or  foothill  slopes  show  no  benches  nor  definite 
morainal  ridges  save  that  already  noted  at  Pine  creek.  They  are  with- 
out doubt  largely  formed  of  morainal  gravels  washed  down  when  small 
local  glaciers  occupied  the  mountain  gorges.  Betweeu  Pine  and  Deep 
creeks  these  alluvial  trains  with  definite  morainal  ridges  reach  far  up 
into  the  mouths  of  the  canyons.  Where  Deep  creek  debouches  from 
the  mountains  the  slopes  show  several  well  defined  benches  formed  of 
great  granite  bowlders;  but  the  benches  do  not  extend  more  than  one- 
sixth  ot  a  mile  beyond  the  canyon,  running  out  in  the  uppermost  part 
of  a  perfect  alluvial  cone. 

The  high  mountains  east  of  the  lower  valley  are  deeply  trenched  by 
narrow  canyons  that  are  almost  free  from  glacial  detritus.  This  is 
easily  explained  by  the  torrential  character  of  the  drainages  which 
carried  the  debris  down  and  banked  it  up  at  the  mouths  of  the  oanyons 
in  the  high  bowlder  benches  just  noted.  These  fade  rapidly  into  the 
heads  of  steeply  sloping  broad  cones  of  alluvial  gravels  and  long  wash 
slopes. 
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On  the  west  side  of  the  river  the  valley  bottom  is  well  terraced  and 
bounded  by  gentle  hills  in  which  there  are  no  large  streams.  These 
slopes  are  generally  bare  and  grassy,  occasional  pines  emphasizing  a 
rocky  outcrop  or  defining  the  basin  at  the  head  of  some  small  dry 
drainage  way. 

Below  the  valley  the  river  flows  between  steep  rocky  walls  of  nj)- 
tumed  sedimentary  rock,  showing  a  most  beautifcd  section  of  the 
Paleozoic  beds.  The  river  is  cutting  down  its  bed  slowly  at  present^ 
and  flows  in  a  number  of  interosculating  channels,  separated  by  numer- 
ous islands  green  with  grain  or  covered  by  groves  of  stately  cotton- 
woods. 

Discussion  of  evidence. — ^It  is  apparent  from  an  inspection  of  the 
accompanying  map,  upon  which  the  outline  of  the  drift  has  been  indi- 
cated, that  the  glacier  which  occupied  the  valley  bottom,  great  as  it 
was,  and  coming  from  that  great  center  of  dispersion,  the  Yellowstone 
park,  was  a  very  local  ice  stream.  Yet  its  influence  upon  the  topog- 
raphy, and,  to  some  extent,  the  scenery  of  the  area  covered  by  it,  war- 
rants this  extended  account  of  its  work. 

In  the  upper  •mountain  valley  the  glacial  detritus  is  very  small  in 
amount,  in  fact  only  insignificant  deposits  have  been  left  in  certain 
sheltered  positions,  though  the  retreating  ice  dropped  bowlders  pretty 
generally  over  the  entire  area  covered.  The  work  of  the  ice  in  this 
part  of  the  field  was  mainly  that  of  erosion.  The  amount  of  this 
erosion  it  is  impossible  to  telL  Upon  the  granites  and  gneisses  the 
ice  has  left  an  unmistakable  record  of  its  power  to  plane  and  polish, 
but  the  volcanic  breccias  show  only  the  broader  features  of  the  erosion 
performed  by  ice,  the  rock  not  being  suitable  for  the  preservation 
of  the  finer  features  of  such  work,  but  probably  yielding  somewhat 
readily  to  the  plucking  action  of  the  ice. 

In  the  lower  valley  we  have  direct  evidence  of  an  advance  of  the 
trunk  glacier  as  far  north  as  Fridley,  in  the  glacially  planed  surfaces 
of  the  basalt  sheets  found  in  the  center  of  the  valley.  It  is  supposed 
that  horizontal  rock  layers,  such  as  these,  do  not  present  the  most 
favorable  conditions  for  glacial  erosion  and  striation,  yet  these  surfaces 
afford  well  preserved  evidences  of  both  in  their  low,  rounded,  and 
polished  domes  of  rock,  and  their  north  and  south  striae,  which  must 
have  been  formed  by  a  somewhat  thick  sheet  of  ice  moving  northward. 
In  support  of  this  we  have  the  presence  of  basalt  bowlders^  undoubt- 
edly from  this  valley  sheet,  in  great  abundance,  north  of  the  eastern 
table.  These  bowlders  are  generally  well  glaciated,  for  the  rock  being 
very  hard  and  resisting  weathering  well,  preserves  such  traces  in  an 
excellent  condition. 

As  these  bowlders  occur  for  several  miles  northward  from  the  basalt 

table,  and  at  elevations  almost  equal  to  that  from  which  they  come,  it 

is  evident  they  have  been  plucked  and  carried  forward  beneath  the  ic^, 

and  they  form  frirther  and  confirmatory  evidence  that  the  ice  stream. 
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thinned  as  it  must  have  been  at  this  x)oint,  was  still  capable  of  doing  a 
considerable  work.  It  is  evident  that  these  basalt  bowlders,  like  those 
torn  and  transported  from  Oinnabar  mountain,  originated  and  were 
transported  wholly  beneath  the  ice,  and  were  not  frost-riven  frag- 
m^its  from  peaks  and  aretes  projecting  above  the  ice.  They  thus 
afford  a  demonstration  of  the  efSciency  of  the  ice  stream  as  an  erosive 
agent.  It  should  be  remembered  in  this  connection  that  the  Ml  of 
the  valley  is  only  some  200  feet  from  the  mouth  of  Yankee  Jim  canyon 
to  the  extreme  border  of  the  drift,  some  18  miles,  and  that  the  glacier, 
crowded  between  the  mountain  slopes  and  in  the  gorge  of  Yankee  Jim 
canyon,  expanded  out  to  at  least  twice  that  width  in  this  broad  valley. 
The  quartzite  drift  and  limestone  bowlders  found  on  the  basalt  tables, 
may  evidence  a  pushing  westward  of  the  tributary  glacier  of  Emigrant 
creek,  following  a  recession  of  the  valley  glacier.  At  any  rate  the  ab- 
sence of  these  forms  of  drift  south  of  this  part  of  the  valley  is  certainly 
significant.  It  is  to  such  an  advanee  that  we  must  ascribe  the  nio- 
rainal  heaping  on  the  eastern  basalt  table,  though  the  ridges  and  ac- 
companying intervening  channel-like  vales  may  conform  indirection  to 
the  movement  of  the  ice  stream,  as  has  been  in  the  ci&se  in  the  ridge 
moraine  of  the  Boulder  glacier.  It  is  believed  that  the  great  benches 
or  terraces  of  Big  creek,  Bock  creek  and  Tom  Minor  creek  are  not  of 
glacial  origin,  and  that  the  coincidence  of  the  drift  limit  wildi  their 
borders  possesses  no  especial  significance.  The  narrow  bench  lines 
striating  the  slopes  about  the  mouths  of  Stricklin  and  Dry  creeks,  are 
in  part  at  least  (see  Fig.  1)  the  work  of  streams  marginal  to  the  ice. 

THE  BOULDER  OLACIBR8. 

Oeneral  deseription, — The  mountainous  area  immediately  north  of  the 
Yellowstone  Park  and  bounded  by  the  Yellowstone  river  on  the  west 
and  north  is  an  alpine  region  abounding  in  grandly  beautiful  sceneiy. 
It  is  characterized  by  a  great  plateau  of  Archean  gneisses,  deeply 
trenched  by  the  many  streams  which  have  their  sources  in  the  suow 
banks  and  lakes  of  their  summits,  and  by  high  peaks  of  volcanic  rocks 
whose  peculiar  erosion  adds  pleasing  variety  to  the  types  of  mountain 
scenery  afforded  by  the  limestones  to  the  north  and  the  Archean  masses 
on  which  they  rest. 

This  block  of  mountains  was  very  generally  covered  by  ice  during 
the  period  of  glaciation,  which  sent  ice  streams  down  the  principal 
gorges  and  mountain  valleys.  Both  the  plateau  sunmiitB  and  these 
mountain  canyons  present  undoubted  evidences  of  the  work  of  the  ice 
in  producing  the  present  configuration  of  the  surface. 

To  the  northward  there  are  two  ice  streams  occupying  the  principal 
valleys,  those  of  the  Boulder  and  its  tributary,  the  West  Boulder.  The 
path  of  these  glaciers  and  the  mountain  area  in  which  they  originated 
present  us  with  very  interesting  and  typical  examples  of  alpine  glaci- 
ation. 
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The  pri  Dcipal  stxeam  draining  this  alpine  area  is  the  Bonlder  river. 
Heading  in  the  many  lakelets  which  lie  nestled  in  the  mountain  basins 
about  Haystack  peak,  the  stream  flows  rapidly  through  a  narrow  gorge 
which  it  has  cut  through  the  grainites  in  past  glacial  times  to  the  point 
where  its  volume  is  augmented  by  a  considerable  stream  called  Bridge 
creek.  From  here  northward  it  flows  in  a  bowlder-choked  channel 
through  the  great  canyon  of  the  Boulder,  whose  glistening  walls  of  pol- 
ished gneiss  rise  3,000  feet  high  on  either  side.  For  the  last  few  miles  of 
its  course  through  this  impressive  gorge  the  stream  meanders  somewhat 
slowly  through  a  network  of  channels  bordered  by  dense  growths  of 
spruce  and  fir,  with  thickets  of  brushwood;  then  quietly  glides  through 
boggy  meadows  past  the  cottonwood-covered  islands  at  the  gate  of 
the  mountains.  Immediately  above  the  ^Natural  Bridge  the  stream 
flows  in  a  limestone  bed,  in  which  it  soou  cuts  a  rapidly  deepening 
gorge  as  it  flows  northward  in  a  series  of  rapids  and  cascades  to 
disappear  in  a  snowy  white  feathery  fall  of  25  feet  into  the  tunnel 
of  which  the  l^atural  Bridge  forms  the  portal.  Emerging  a  hundred 
yards  to  the  north  and  100  feet  below,  the  stream  falls  into  a  tran- 
quil i>ool  at  the  head  of  a  gorge  that  is  a  mile  or  so  long  and  has  lime- 
stone walls  100  feet  high.  The  roof  of  the  first  short  tunnel  is  a  dry 
river  bed,  the  floor  of  a  gorge  that  is  a  continuation  of  the  picturesque 
cutting  above  the  Natural  Bridge.  The  numerous  potholes  and  water- 
worn  ledges  show  that  the  river  must  flow  over  this  channel  in  time  of 
flood,  to  fall  over  a  vertical  wall  into  the  pool  100  feet  below.  The 
beautiful  canyon  cut  in  a  low  limestone  anticlinal  north  of  this  is,  how- 
ever, immediately  deserted  by  the  river,  which  at  once  enters  a  tunnel 
in  the  western  wall,  only  to  emerge  at  the  northern  end  of  the  canyon. 
That  this  gorge  is  occasionally  occupied  by  the  river  is  attested  by  the 
driftwood  and  gravel  in  its  bottom;  but  the  great  slopes  of  talus,  where 
firs  60  feet  higti  are  growing,  show  that  such  occupancy  is  but  tem- 
porary. 

The  valley  of  the  Boulder  begins  at  the  north  end  of  this  deserted 
river  canyon,  and  is  cut  in  the  Cretaceous  sandstones  and  shales,  rest- 
ing upon  the  steeply  upturned  Paleozoic  limestones  which  flauK  the 
Archean  gneisses,  and  whose  upturned  ledges  form  the  end  of  the 
canyon.  This  valley  is  about  three-fourths  of  a  mile  wide,  and  flanked 
by  walls  of  Cretaceous  rocks,  a  few  hundred  feet  higli  on  either  side. 
In  this  upper  valley  the  river  peacefdlly  meanders  in  graceful  curves 
and  ox-bow  loops,  through  broad  alluvial  flats  covered  by  cottonwoods, 
until  it  is  joined  by  the  West  Boulder.  Here  as  it  leaves  the  morainal 
drift  the  valley  immediately  broadens  out  to  a  nearly  uniform  width 
of  a  nule,  and  the  bottom  lands  and  terrace  flats  are  of  greater  extent 
and  generally  occupied  as  farms.  In  this  part  of  its  course  the  river 
flows  more  rapidly,  dashing  against  the  many  great  bowlders  which  All 
its  channel,  or  cutting  the  bluffs  of  volcanic  breccia  out  of  which  the  val- 
ley lias  been  carved  farther  northward. 
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This  lower  valley  is  extremely  beautifiil  and  picturesque;  its  softer 
contours  and  bright  green  slopes  being  in  pleasing  contrast  to  the  wilder 
and  grander  scenery  of  the  upper  part  of  the  river's  course.  The  walls 
to  the  west  are  often  picturesquely  pinnacled  and  buttressed  by  the 
erosion  of  the  breccia,  while  on  the  east  of  the  stream  are  broad  and 
charming  alluvial  terraces.  A  broad  and  distinctly  cut  bench  scores 
the  slopes  of  the  east,  and  runs  into  a  broad  gravel  covered  terrace, 
which  at  the  mouth  of  Cherry  creek  is  250  feet  above  the  river.  It 
forms  the  beginning  of  the  terrace  system  of  the  Yellowstone  through 
which  the  Boulder  has  cut  its  way  to  join  that  stream  in  the  valley 
about  Big  Timber,  In  this  lower  part  of  its  course  the  stream  is  bor- 
dered by  a  great  terrace  formed  of  flats  of  bowlders  and  gravel,  brought 
down  by  the  stream  from  the  morainal  drift  of  its  upper  course. 

Like  most  mountain  streams  the  river  has  a  descent  so  great  that  it 
has  removed  and  carried  down  the  greater  part  of  the  morainal  debris 
which  choked  its  course,  a  work  that  is  still  in  progress. 

N6v6  fields. — It  is  impossible  to  define  the  n6v6  fields  of  this  region 
because  the  summits  of  the  high  plateau,  over  10,000  feet  above  the  sea, 
show  gla<^iated  surfaces  which  can  not  be  differentiated  fix>m  those  found 
at  lower  elevations  where  there  is  undoubted  evidence  of  true  glacial 
movement  in  the  general  topographic  relations,  and  where  the  sum- 
mits and  mountain  basins  show  morainal  accumulations  in  sheltered 
nooks  that  have  undoubtedly  been  left  by  the  shrunken  remnants  of 
the  greater  glaciers.  These  summits  are  characterized  by  an  abund- 
ance of  lakelets  occupying  rock  basins,  or  occasionally  held  by  dams  of 
morainal  material. 

The  gorges  which  head  in  these  basins  and  amphitheaters,  are  typi- 
cally glacial  in  form  and  show  good  examples  of  ice  scoring  when  they 
are  cut  in  the  gneisses.  Upon  the  divides  and  ridges  ^t  the  heads  of 
the  gorges,  bowlders  are  frequently  found  as  instanced  at  the  head  of 
Sixmile  creek,  where  a  gneiss  erratic,  a  foot  in  diameter^  rested  upon 
volcanic  breccia,  at  9,400  feet  in  a  position  which  it  could  only  have 
reached  by  transportation  a<iross  an  intervening  valley  several  hun- 
dred feet  deep.  It  is  significant  as  evidencing  a  general  movement 
northward  of  the  ice  sheet  covering  the  central  portion  of  the  range  as 
well  as  the  more  common  movements  down  the  mountain  gorges. 

The  observations  of  Mr.  Tddings,  by  whom  the  general  geology  of  this 
mountain  tract  was  studied,  showed  that  glaciated  surfaces  prevail 
about  the  heads  of  all  the  more  important  drainages  the  slopes  being 
characterized  by  glacial  striae,  running  away  from  the  divide  and  down 
the  valleys. 

My  own  observations  show  similar  glaciated  areas  at  the  head  of  the 
Boulder  about  Haystack  peak.  Haystack  basin,  a  mountain-top  ter- 
race, shows  beautifully  glaciated  surfaces  of  diorite  with  local  drift 
deposits  and  occasional  erratics  from  the  neighboring  peaks.  Two 
glaciated  lakelets  make  this  basin  an  attractive  camp.    The  slopes 
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of  Haystack,  crossed  by  the  trail  from  the  gold  mines,  show  good  ex- 
amples of  glaciated  ledges  roughened  by  placking. 

Canyons. — ^From  the  Haystack  mines  northward  to  Bridge  creek,  the 
canyon  is  decidedly  ragged,  with  a  terraced  bottom  such  as  is  common 
in  the  glaciated  canyons  of  the  Sierra  Nevada.  The  adjacent  slopes 
are  ragged,  and  though  showing  well  glaciated  surfaces  lack  the  general 
rounding  so  prominent  in  the  canyon  farther  northward,  and  are  defi- 
nitely though  irregularly  benched.  These  surfaces  are  barer  than  those 
to  the  north,  and  apparently  more  freshly  glaciated.  The  slopes  have 
been  bared  by  avalanches,  whose  paths  are  plainly  marked  by  areas 
of  devastation,  in  desolate  contrast  to  the  flower-covered  opens  or  the 
picturesque  pine  groves  of  the  neighboring  slopes.  The  stream  flows 
through  a  channel,  very  narrow,  steep  and  rocky;  there  are  no  alluvial 
flats,  though  well- wooded  benches  covered  with  talus  extend  along  the 
canyon  bottom. 

The  first  and  in  fact  the  largest  open  or  park  of  the  canyon,  called 
Hicks  park,  is  situated  about  ten  miles  below  the  mines.  The  stream 
leaves  its  rocky  bed  a  few  miles  below  this  and  fiows  thereafter  over  a 
bed  of  bowlders  and  morainal  debris  filling  the  valley  bottom.  In  fact 
the  quantity  of  debris  left  by  the  retreating  glacier  is  so  great  that  the 
stream,  notwithstanding  its  steep  descent,  has  been  unable  as  yet  to 
dear  it  out.  Below  Hicks  park  the  canyon  walls  are  much  nearer 
together  than  farther  north  and  show  beautifully  glaciated  moutonn^ed 
suriaces.  (See  Plate  iv.)  Considerable  morainal  accumulations  fill  the 
canyon  bottom  at  the  mouth  of  a  large  stream  from  the  west,  the  open 
hills  being  known  as  Lick  park.  Two  lakelets  fill  hollows  in  an  old 
river  channel  in  this  moraine,  and  sharp  ridges  of  debris  fill  the  bottom. 
Below  this  point  the  canyon  walls  recede,  and  the  glacial  U  shape  is 
very  prominent. 

This  canyon  of  the  Boulder  is  extremely  disappointing  to  the  trav- 
eler. The  walls  below  Lick  park,  though  rising  to  great  altitudes, 
3,000  feet  and  more  above  the  stream,  are  receding,  generally  wooded, 
and  do  not  fulfill  the  promise  of  rugged  beauty  given  by  the  entrance 
to  this  great  gorge.  This  is  no  doubt  largely  due  to  the  general  round- 
ness caused  by  glacial  erosion.  The  bosses  of  rock  in  the  canyon 
bottom  and  the  upper  walls  alike  show  glacial  rounding  and  polishing 
shown  in  Plate  IV,  and  the  resulting  smoothness  is  a  disappointment  so 
far  as  scenic  beauty  is  concerned.  The  limestx)ne  slopes  at  the  mouth 
of  the  canyon  and  about  the  Natural  Bridge  show  the  result  of  the 
glacial  erosion  of  sedimentary  rocks.  From  here  northward  the  ice 
has  filled  the  valley  trough  and  overflowed  the  walls  covering  the 
a^acent  slopes.  Its  margin  is  easily  defined  by  the  rather  heavy 
deposits  of  drift  and  debris,  but  it  is  evident  t\iat  there  was  little,  if 
any,  erosion  of  these  surfaces,  for  the  ledges  of  limestone  show  no 
abraded  surfaces,  nor  does  the  drift  farther  north  contain  fragments  of 
these  rocks.    This  failure  to  erode  the  sedimentary  rocks  is  the  more 
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remarkable  since  the  ledges  dip  at  an  angle  of  some  30^  ia,  the  diieo* 
tiou  of  the  movement  and  the  alterations  of  shale  and  sandstones  have 
brought  the  ledges  of  harder  rock  into  bold  relief  as  hogback  ridges. 

Moraines. — In  this  lower  part  of  its  course  the  river  has  amoved 
most  of  the  morainal  debris  from  the  valley  bottom,  and  it  is  only  nx>on 
the  surfaces  above  the  valley  wall  that  the  glacial  debris  forms  notice- 
able morainal  heapings.  These  extend  northward  to  the  mouth  of  the 
west  fork  of  the  river. 

Rotable  morainal  heapings  occur  on  the  East  Boulder  in  its  upper 
mountain  valley,  but  present  no  claims  to  novelty.  A  high  monoclinal 
wall  prevented  their  extension  northward  into  a  basin  filled  by  glacial 
gravel  sands,  an  attractive  area,  upon  which  the  white  settlers  look 
covetously.  It  is  a  broad,  open  basin,  the  center  being  a  nearly  level 
gravel  terrace  through  which  the  streams  heading  in  the  mountains  to 
the  east  have  cut  down  some  100  feet  without  reaching  bed  rock.  To 
the  south  the  slopes  are  not  glacial,  the  limit  of  the  drifb  being  about  the 
edge  of  this  alluvial  basin.  From  here  to  the  mouth  of  the  east  fork  the 
drift  covers  the  lower  slopes  east  of  the  stream,  but  does  not  surmount 
to  rocky  ledges  of  Cretaceous  sandstone  outcropping  above.  The  area 
between  the  East  fork  and  the  Boulder  is  alow  triangular  doab  heavily 
covered  by  drift.  A  scar  made  by  the  river  shows  in  one  place  a  thick- 
ness of  50  feet  of  stratified  sand  and  gravel,  overlaid  by  drift,  bat 
erratics  are  rare. 

The  glacier  that  occupied  the  valley  of  the  West  Boulder  did  not  ex- 
tend as  far  northward  as  that  of  the  main  stream,  and  ends  just  north 
of  the  point  where  the  McLeod  wagon  road  crosses  the  stream. 

The  ice  stream  which  filled  the  valley  of  the  West  Boulder  over- 
flowed the  walls  of  this  valley,  and  left  its  morainal  debris  to  mark  its 
limits  on  the  ad^iacent  slopes.  This  drift  forms  a  narrow  belt,  in  gen- 
eral parallel  to  the  stream,  resting  upon  the  eroded  surfaces  of  the  up- 
turned and  flexed  beds  of  the  upper  Cretaceous.  Where  it  is  crossed 
by  the  McLeod  road  near  its  northern  termination,  it  shows  the  usual 
knob  and  sink  topography  of  these  moraines,  the  hillocks  of  the  large 
drift,  the  sinks,  often  the  beds  of  dried  ponds.  The  bowlders  average 
3  to  5  feet  in  diameter.  This  part  of  the  moraine  shows  water  channels, 
a  feature  that  is  absent  from  the  moraine  on  top  of  the  blufb  upstream* 
On  the  east  side  of  the  river  the  moraine  terminates  in  a  considerable 
accumulation  of  debris  forming  a  tumultuous  assemblage  of  hummockf 
knobs  and  sinks,  the  material  being  quite  coarse  and  but  little  rounded, 
and  manifestly  largely  from  the  surfa.ce  of  the  ice.  The  summit  of  this 
moraine  is  formed  of  some  ten  parallel  bowlder  ridges,  with  grassy, 
bowlderless  troughs  between,  some  25  to  30  feet  wide. 

The  moraine  upon  the  west  side  of  the  river  presents  few  points  of 
interest.  Back  of  the  ^'  Blue  Eim"  cliffs  it  forms  a  considerable  lake- 
let by  damming  the  natural  slopes,  and  its  margin  is  very  sharply  de* 
fined  upon  the  Laramie  sandstones.    As  a  rule  the  surface  of  this 
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moraine  is  very  rougli,  the  drift  varying  greatly  in  size,  and  including 
many  large  blocks  principally  of  granite,  gneiss,  and  schist.  Kear  the 
month  of  Davis  creek  the  drift  contains  abundant  bowlders  of  lime- 
stone and  of  conglomerate,  but  these  rocks  do  not  extend  more  than  a 
mile  north  of  their  outcrops.  Immediately  back  of  the  "Blue  Rim'' 
cliffs  there  is  a  moraine  flat  200  yards  wide  at  the  top  of  the  bluff,  and 
back  of  this  the  usual  hummocks  prevail. 

The  country  east  of  the  river  is  very  generally  heavily  mantled  by 
morainal  debris  for  some  distance  back  Ixom  the  edge  of  the  bluffs. 
The  table-land  south  of  the  McLeod  road  shows  a  fine  alluvial  area 
that  is  very  fertile,  owing  to  the  damming  back  of  the  drainage  by  the 
moraine.  The  moraiue  itself  is  here  very  rough,  and  dotted  with 
eight  lakelets.  Further  south  this  character  is  preserved  to  the  mouth 
of  the  mountain  canyon,  corresponding  to  the  outcrops  of  the  Car- 
boniferous rocks.  At  the  mouth  of  this  grandly  picturesque  mountain 
gorge  the  canyon  bottom  is  choked  with  drift  and  the  stream  is  yet 
cutting  down  through  the  drift,  and  has  at  some  late  date  formed  a  lake 
immediately  above  the  mouth  of  Davis  creek,  whose  grassy  flats  form 
a  flne  hay  ranch. 

Terraces. — Although  it  will  be  seen  from  this  account  of  the  morainal 
accumulations  of  the  Boulder,  and  its  branches  that  the  amount  of 
debris  is  considerable,  yet  it  is  small  compared  with  the  erosion  which 
the  ice  has  accomplished.  In  fisust,  the  accumulations  of  the  West 
Boulder,  though  not  extending  so  far  northward,  are  greater  than 
those  of  the  main  stream.  The  question  at  once  arises  what  has 
become  of  the  eroded  material  t 

Although  these  glaciers  had  a  length  of  10  to  20  miles,  there  are  no 
great  morainal  embankments  to  show  their  former  magnitude,  such  as 
abound  in  the  Wind  Biver  mountains  and  the  Hoback  ranges  south 
of  the  park.  The  reason  is  perhaps  to  be  found  in  the  great  terraces 
of  gravel  that  border  the  Yellowstone.  The  lower  course  of  the 
Boulder  river  is  marked  by  terraces  of  assorted  drift,  but  the  narrow- 
ness of  the  valley  has  not  favored  the  preservation  of  the  great  trains 
of  debris  which  undoubtedly  were  carried  down  the  valley  from  the 
termination  of  the  glacier.  The  larger  part  of  this  material  was 
probably  swept  northward  by  the  flooded  stream,  and  helped  to  build 
the  broad  and  extensive  terraces  of  the  Yellowstone.  It  should  be 
noted,  however,  that  there  is  a  considerable  terrace  on  the  east  side 
of  the  Boulder,  corresponding  in  level  to  the  great  upper  terrace  of 
the  Yellowstone,  south  of  Big  Timber.  It  is  a  very  level  area  about 
a  mile  across,  in  greatest  extent,  sloping  to  the  north  downstream, 
covered  by  well  rounded  cobbles  and  gravel  of  gneiss,  limestone,  shale, 
conglomerate,  and  other  rocks  found  to  the  south.  This  terrace  is, 
however,  but  part  oi  the  great  system  that  forms  so  prominent  a  feature 
of  the  piedmont  country  of  this  region  and  record  an  elevation  and 
erosion,  subsequent  to  the  maximum  of  glaciation. 
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The  Boulder  glacier  was  the  nsnal  tjrpe  of  mountain  ice  stream, 
common  in  the  Bocky  Mountain  region  south  of  the  limit  of  the  great 
Cordillera  glacier  described  by  Dawson.  It  differs  but  slightly  from 
those  that  streamed  outward  from  the  deep-cut  gorges  of  the  Crazy 
mountains,  where  the  source  of  supply  was  small  and  local. 

Further  studies  are  in  pi-ogress  in  other  parts  of  the  Cordillera,  from 
the  Canadian  line  southward,  and  also  of  the  isolated  groups  of  moun- 
tains, the  Crazies,  Highwood,  and  others  that  form  such  striking  fea- 
tures of  the  plains  country  east  of  the  main  ranges.  It  is  believed  that 
the  results  will  contribute  much  of  value  to  the  history  of  the  Pleisto- 
cene in  this  region  and  throw  light  upon  some  of  the  little  understood 
problems  that  confront  the  geologist. 
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5.  A  Dictionary  of  Altitudes  in  the  United  States,  compiled  by  Henry  Gannett  1884.  8°.  825  pp- 
Price  20  cents. 

6.  Elevations  in  the  Dominion  of  Canada,  by  J.  W.  Spencer.    1884.    8^.   43  pp.    Price  5  cents. 

7.  Mapoteca  Geologica  Americana.  A  Catalogue  of  Geological  Maps  of  America  (North  and  South). 
1752-1881,  in  geographic  and  chronologic  order,  by  Jules  Marcou  and  John  Belknap  Marcou.  188i< 
8^.    184  pp.    Price  10  cents. 

8.  On  Secondary  Enlargements  of  Mineral  Fragments  in  Certain  Bocks,  by  B.  D.  Irving  and  C.  B. 
Van  Hise.    1884.    BP.    56  pp.    6  pi.    Prioe  10  cents. 

0.  A  report  of  work  done  in  the  Washington  Laboratory  during  the  fiscal  year  1883-*84.  F.  W.  Clark0k 
chief  chemist.    T.  M.  Chatard,  assistant  chemist    1884.    8^.    40  pp.    Price  6  cents. 
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10.  On  tiiA  Cambtian  Wmaiam  oi  North  Amerloft.   PzeUmliiAry  studies,  by  Chirlet  Doolitlle  Walooti. 

1884.  9P.    74  pp.    10  pL    Price  5  cents. 

11.  On  the  Qnetemary  and  Beoent  HoUnec*  of  the  Orest  Basin;  with  Dosorlptloos  of  Kew  Forms, 
hy  B.  Ellsworth  CalL  Introdaced  by  a  sketch  of  the  Qnstamary  Lakes  of  the  Qieat  Basin,  by  O.  X. 
Gilbert.    1884.    SP.    eCpp.    6pL    PriceS cents. 

12.  A  Crystallographio  Study  of  the  Thinolite  of  Lake  Lahontan,  by  Xdwaid  &  IHauk  1884.  8». 
84  pp.    8  pi.    Price  6  cents. 

13.  Boondariee  of  the  United  Btatsa  sad  of  the  seTsral  Statea  and  Territories,  with  *  Historisal 
Sketch  of  the  Territorial  Changes,  by  Henry  Gsnnett.    188S.    9P.    135  pp.    Price  10  cents. 

14.  The  Blectrical  and  Magnetio  Properties  of  the  Iron-Csrbaxets,  by  Gazl  Baroa  and  Vineeint 
Stroohsl.    1886.    99,    238  pp.    Price  Ifi  cents. 

15.  On  the  MesoBoiosndCenoaolo  Paleontology  of  California,  by  Charles  A.  White.  1888.  8^.  83pp. 
PrioeSoents. 

10.  On  the  Higher  Devonian  Eaonas  of  Ontario  Goimty,  Vow  York,  by  John  H.  Clarke.  1885.  8». 
80  pp.    8  pL    Price  5  cents. 

17.  On  the  Development  of  CrystalliBation  in  the  Igneous  Books  of  Washoe,  Kevadn,  with  notes  on 
the  Geology  of  the  District,  by  Arnold  Hagae  and  Joaeph  P.  Iddings.  1888.  8^.  44  pp.  Pzloe  8 
cents. 

18.  On  Marine  Eocene^  Fresh- water  Miocene,  and  other  Fossil  Mollnsca  of  Western  Korth  Amerioi^ 
by  Cbsrles  A  White.    1886.    8P,    26  pp.    8pL    Price  5  cents. 

10.  Xotes  on  the  Stratigraphy  of  California,  by  George  F.  Becker.    1886.    8^.    28  pp.    Price  5  cents. 
30.  Contribntions  to  the  Mineralogy  of  the  Booky  Mountains,  by  Whitman  Croaa  and  W.  F.  Hille- 
brand.    1885.    89,    114  pp.    IpL    Price  10  cents. 

21.  The  Lignites  of  the  Great  Sioux  Beservation.  A  Beport  on  the  Begion  between  the  Grand  and 
Moreau  Bivers,  Dakota,  by  Bailey  Willis.    1885.    99,    16  pp.    5pL    Prioe5centa. 

22.  On  liew  Cretaceous  Fossils  from  Callfomia,  by  Charlea  A.  White.  1885.  99,  25  pp.  5  pL 
Price  5  cents. 

23.  Observations  on  the  Junction  between  the  Eastern  Sandstone  and  the  Keweenaw  Series  on  EJe* 
weenaw  Point,  Lake  Superior,  by  B.  D.  Irving  and  T.  C.  Chamberlin.  1885.  99,  124  pp.  17  pL 
Price  15  oenta. 

24.  List  of  Marine  Mollusc*,  comprising  the  Quaternary  Fossils  and  recent  forms  from  American 
Localities  between  Cape  Hatteras  and  Cape  Boque,  including  the  Bermudas,  by  William  Healy  Dall. 

1885.  8°.    336  pp.    Price  25  cents. 

25.  The  Present  Technical  Condition  of  the  Steel  Industry  of  the  United  States,  by  Phiness  Bamea. 
1885.    99.    85  pp.    Price  10  cents. 

26.  Copper  Smelting,  by  Henry  M.  Howe.    1885.    99.    107  pp.    Price  10  cents. 

27.  Beport  of  work  done  in  the  Division  of  Chemistry  and  Physios,  mainly  during  the  fiscal  year 
lS84-'85.    1886.    99.    80  pp.    Price  10  cents. 

28.  The  Gabbros  and  Associated  Hornblende  Books  occurring  in  the  neighborhood  of  Baltimora, 
Maryland,  by  G^rge  Huntington  Williams.    1886.    99,    78  pp.    4  pi.    Price  10  cents. 

20.  On  the  Fresh- water  Invertebrates  of  the  North  American  Jurassic,  by  Chsrles  A.  White.  1886. 
99.    41  pp.    4  pi.    Price  5  cents. 

80.  Second  Contribution  to  the  Studies  on  the  Cambrian  Faunas  of  North  America,  by  Charles  Doo* 
little  Waloott.    1886.    99.    360  pp.    38  pi.    Price  25  cents. 

3L  Systematio  Beviewof  our  Present  Knowledge  of  FoasU  Insects,  including  Myriapods  and  Arach- 
nids, by  Ssmuel  Hubbard  Scudder.    1886.    99,    128  pp.    Price  15  cents. 

32.  Lists  and  Analyses  of  the  Mineral  Springs  of  the  United  States ;  a  Preliminary  Study,  by  Albert 
C-Pesle.    1886.    99.    235  pp.    Price  20  cents. 

33.  Notes  on  the  Gieology  of  Northern  Califomia,  by  J.  S.  Diller.    1886.    99.    23  pp.    Price  5  cents. 
84.  On  the  relation  of  the  Laramie  Molluscan  Fauna  to  that  of  the  succeeding  Fresh- water  Eocene 

end  other  groups,  by  Charles  A.  White.    1886.    99.    54  pp.    5  pi.    Price  10  cents. 

35.  Physical  Properties  of  the  Iron-Carburets,  by  Carl  Barus  and  Vincent  StrouhaL  1886.  99.  62 
pp.    Price  10  cents. 

36.  Subsidence  of  Fine  Solid  Particles  in  Liquids,  by  Carl  Barus.    1886.    99,    58  pp.    Price  10  cents. 

37.  T>-pe8  of  the  Laramie  Flora,  by  Lester  F.  Ward.    1887.    8^.    354  pp.    57  pi.    Price  25  cents. 

3&  Peridotite  of  Elliott  County,  Kentucky,  by  J.  S.  Diller.    1887.    99.    81  pp.    1  pL    Price  5  cents. 

89.  The  Upper  Beaches  and  Deltas  of  the  Glacial  Lake  Agassis,  by  Warren  Upham.  1887.  99,  84 
pp.    1  pi.    Price  10  cents. 

40.  Changes  in  Biver  Courses  in  Washington  Territory  due  to  Glaciation,  by  Bailey  Willis.  1887. 
99,    10  pp.    4pL    Price  5  cents. 

4L  On  the  Foesil  Faunas  of  the  Upper  Devonian— the  Genesee  Section,  New  York,  by  Henry  8. 
Williams.    1887.    8o.    121pp.    4pL    Price  15  cents. 

42.  Beport  of  work  done  in  the  Division  of  Chemistry  and  Physics,  mainly  during  the  fiscal  year 
1885-'86.    F.W.Clarke,  chief  chemist.    1887.    8^.    152  pp.    1  pi.    Price  15  cents. 

43.  Tertiary  and  Cretaceoas  Strata  of  the  Tuscaloosa,  Tomhlgbeo,  and  Alabama  Bivers,  by  Eugena 
A.  Smith  and  Lawrence  C.  Johnson.    1887.    8o.    189  pp.    21  pi.    Price  15  cents. 

44.  Bibliography  of  North  American  Geology  for  1886,  by  Nelson  H.  Dszton.  1887.  99.  85  pp. 
Price  5  cents. 
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45.  The  Present  Condition  of  Knowledge  of  the  Geology  of  TexM,  by  Bobert  T.  HilL  1887.  6^.  M 
pp.    Price  10  cents. 

46.  Katare  and  Origin  of  Deposits  of  Phosphate  of  Lime,  by  B.  A.  F.  Penrose,  Jr.,  with  an  Intro- 
auction  by  N.  S.  Shaler.    1888.    8^.    148  pp.    Price  15  cents. 

47.  Analyses  of  Waters  of  the  Yellowstone  Ifational  Park,  with  an  Aoconnt  of  the  Methods  of 
Analysis  employed^  by  Frank  Austin  Goooh  snd  James  Edward  Whitfield.  1888.  8^.  84  pp.  Friw 
10  cents. 

48.  On  the  Form  and  Position  of  the  Sea  Level,  by  Bobert  Simpson  Woodward.  1888.  9>.  88  pp. 
Price  10  cents. 

40.  Latitudes  and  Longitudes  of  Certain  Points  in  Missonri,  Elansas,  and  Kew  Mexico,  by  Bobert 
Simpson  Woodward.    1889.    8o.    133  pp.     Price  15  cents. 

60.  Formulas  snd  Tables  to  facilitate  the  Constraction  and  Use  of  Maps,  by  Bobert  Simpson  Wood- 
ward.    1889.    BP.    124  pp.    Price  15  cents. 

51.  On  Inyertebrate  Foesils  from  the  Padfio  Coast,  by  Chsrles  Abiathar  Whiteu  1889.  dP.  102 
pp.    14  pL    Price  15  cents. 

52.  SnbaSrial  Decay  of  Bocks  and  Origin  of  the  Bed  Color  of  Certain  Formationa,  by  Israel  Cook 
Kossell.     1889.    80.     66  pp.     5  pL     Price  10  cents. 

53.  The  Geology  of  Nantucket,  by  If  athanielSonthgate  Shaler.  1889.  8P,  55  pp.  10  pL  Price  10 
cents. 

64.  On  the  Thermo-Electric  Measnrement  of  High  Temperatures,  by  Carl  Barus.  1889.  8^.  313  pp. 
incl.  1  pL     11  pi.    Price  25  cents. 

65.  Bepoi-t  of  work  done  in  the  Division  of  Chemistry  and  Physics,  mainly  during  the  fiscal  year 
1886-'87.     Frank  Wigglcsworth  Clarke,  chief  chemist     1889.    8P.    96  pp.    Price  10  cenU. 

56.  Fossil  Wood  snd  Lignite  of  the  Potomac  Formation,  by  Frank  Hall  Knowlton.  1889.  8^.  72 
pp.     7  pL     Price  10  cents. 

57.  A  Geological  Beconnaissance  in  Southwestern  Kangas,  by  Bobert  Hay.  1890.  9P.  49  pp.  2  pL 
Price  5  cents. 

68.  The  Glacial  Bonndary  in  Western  Pennsylvania,  Ohio,  Kentucky,  Indinna.  and  Illinois,  by  George 
Frederick  Wright,  with  an  introduction  by  Thomas  Chrowder  Chamberlin.  1890.  8^.  112  pp.  incL 
1  pL     8  pL     Price  15  cents. 

59.  The  Gabbros  aad  Associated  Bocks  in  Delaware,  by  Frederick  D.  Chester.  1890.  9P.  46  pp. 
1  pi.     Price  10  cents. 

60.  Beport  of  work  done  in  the  Division  of  Chemistry  and  Physics,  mainly  during  th6  fiscal  year 
1887-'88.     F.  W.  Clarke,  chief  chemist.     1890.     89,     174  pp.     Price  15  cenU. 

61.  Contributions  to  the  Mineralogy  of  the  Pacific  Coast,  by  William  Harlowe  Melville  and  Waldemar 
Lindgren.     1890.     8°.     40  pp.     3  pL     Price  5  cents. 

62.  The  Greenstone  Schist  Areas  of  the  Menominee  and  Marquette  Begions  of  Michigan :  a  contri* 
bntion  to  the  subject  of  dynamic  metamotphirtm  in  eruptive  rocks,  by  George  Huntington  Willisau ; 
with  an  introduction  by  Boland  Duer  Irving.    1800.    89.    211  pp.     16  pi.    Price  30  cents. 

63.  A  Bibliography  of  Paleozoic  Crustacea  from  1698  to  1889,  including  a  list  of  North  American 
species  and  a  systematio  arrangement  of  genera,  by  Anthony  W.  Vogdes.  1890.  8°.  177  pp.  Price 
15  cents. 

64.  A  report  of  work  done  in  the  Division  of  Chemistry  and  Physics,  mainly  during  the  fiscal  year 
1888-'89.    F.  W.  Clarke,  chief  chemist    1890.    8°.    60  pp.    Price  10  cents. 

65.  Stratigraphy  of  the  Bituminous  Coal  Field  of  Pennsylvania,  Ohio,  and  West  Virginia,  by  I«nel 
C.  White.    1891.    8«>.    212  pp.    11  pi.    Price  20  cents. 

66.  On  a  Group  of  Volcanic  Bocks  from  the  Tewan  Mountains,  New  Mexico,  and  on  the  occurrence 
of  Primary  Quartz  in  certain  Basalts,  by  Joseph  Paxson  Iddings.    1890.    8^.    34  pp.    Price  5  cents. 

67.  The  Belations  of  the  Traps  of  the  Newark  System  in  the  New  Jersey  Begion,  by  Nelson  Horatio 
Darton.    1890.    8<'.    82  pp.    Price  10  cents. 

68.  Earthquakes  in  California  in  1889,  by  James  Edward  Keoler.    1890.    S^.    25  pp.    Price  5  centi. 

69.  A  Classed  and  Annotated  Bibliography  of  Fosbil  Insects,  by  Samuel  Hubbard  Scudder.  l&^' 
99.    101  pp.    Price  15  cents. 

70.  Beport  on  Astronomical  Work  of  1889  and  1890,  by  Bobert  Simpson  WoodwartL  1890.  80.  79  pp* 
Price  10  cents. 

71.  Index  to  the  Known  Fossil  Insects  of  the  World,  including  Myrlapods  and  Arachnids,  by  Saoin^^ 
Hubbard  Scudder.    1891.    89.    744  pp.    Price  50  cents. 

72.  Altitudes  between  Lake  Superior  and  the  Bocky  Mountains,  by  Warren  Upham.  1891.  ^' 
229  pp.    Price  20  cents. 

73.  The  Viscosity  of  Solids,  by  Carl  Barus.    1891.    8°.    xii,  139  pp.    6  pi.    Price  15  cenU. 

74.  The  Minerals  of  North  Carolina,  by  Frederick  Augustus  Genth.  1891.  8^.  119  pp.  Price  1^ 
oents. 

76.  Beoord  of  North  American  Geology  for  1887  to  1889,  inclusive,  by  Nelson  Horatio  Darton.  IS^I* 
99.    173  pp.    Price  15  cents. 

76.  A  Dictionary  of  Altitudes  in  the  United  States  (second  edition),  compiled  by  Henry  Gannetti 
chief  topographer.    1891.    8°.    303  pp.    Price  25  cents. 

77.  The  Texan  Permian  and  its  Mesosoic  Types  of  Fossils,  by  Charles  A.  White.  189L  99.  61  pIH 
4pL    Price  10  cents. 
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78.  Aveport  of  work  done  In  the  D^tUIoii  of  Chemietry  sad  Pbyriot,  mainly  duzlng  the  flaeal  year 
1880^*90.    F.W.Clarke,  chief  chemist.    1891.    9>.    181pp.    Price  15  cents. 

79.  A  Late  YolcaaicBniption  in  Northern  Califomia  and  its  Peculiar  Lava,  by  J.  S-DUler.  180L  8P. 
BSprp.    17 pL    Price  10  cent*. 

90.  Oonelationpi^en—DeToniaiiaiidC^KrbonifeionSibyHenzyShalerWiUiama.  1891.  8P.  179  pp. 
Price  99  eenta. 

8L  OonelatioB  papon— Cambrian,  by  Charies  BooUttle  Walcott.  189L  9P.  4A7pp.  9pL  Priet 
96centa. 

82.  Corrdatloapapen—Ccetaoeona,  by  Charles  A.  White.    1891.   8^.   STB  pp.    8pL    Price  90  oenta. 

88.  CoirelAtion  piqtera—Eocenei  by  William  Bollock  dark.   180L  8p.   178  pp.   2  pL   Price  15  cents., 

84.  Canelitianp^ers— Neocene,  by  W.H.Dall  and  Q.  D.Hairia.  1892.  8P.  849  pp.  8pL  Ptica 
2ft  cents. 

85.  Correlation  piqters— The  Newark  System,  by  Israel  Cook  Bnsiell.  1892.  8P.  844  pp.  18  pL 
Prioe  25  cents. 

88.  Correlatton  papers— Avohean  and  Algonkian,  by  C.  S.  Van  Hise.  1802.  9*.  549  pp.  12  pL 
Prioe  26  cents. 

90.  A  report  of  work  done  in  the  Division  of  Chemistry  and  Physios,  mainly  during  the  fiscal  year 
189a.*91.    F.W.Ckrke,  chief  chemist.      1882.    9>.    77  pp.      Price  10  cents. 

9L  Beoord  of  North  American  GedogyfiDr  1890,  by  Nelson  Horatio  Darton.  189L  8^.  88pp.  Pzloe 
lOoents. 

92.  The  Compressfbflity  of  Liquids,  by  Carl  Bsms.    1892.    »>,    98  pp.    29  pi.    Price  10  cents. 

98.  Some  insects  of  special  Interest  from  Florissant,  Colorado,  and  other  points  in  the  Tertiaries  of 
Colorado  and  Utah,  by  Samnel  Hnbbard  Scndder.    1892.    8^.    85  pp.    8  pi.    Price  5  cents. 

94.  The  Mechanism  of  Solid  Viscosity,  by  Csrl  Baros.    1892.    8p.    188  pp.    Price  15  cents. 

9&  Esrthqnakes  in  Cslifomia  in  1890  and  1891,  by  Edward  Singleton  Holden.  1892.  8o.  81  pp. 
Price  5  cents. 

ML  The  YohuneTheeniodynsmios  of  Liquids,  by  Csrl  Bsros.    1892.    9P,    100  pp.    Price  10  centa. 

97.  TheMeeoaolo  Sohinodermata  of  the  United  States,  by  W.  B.  Clark.  1888.  9>.  207pp.  60pL 
Price  20  cents. 

98.  Flora  of  the  Outlying  Carboniftrooa  Basins  of  Southwestern  Missouri,byDaTidWhltei  1888.  8*. 
189  pp.    5  pi.    Price  15  cents. 

99.  Becord  of  North  American  Geology  fbr  1891,  by  Nelson  Horatto  Darton.  1892.  8o.  78  pp. 
Price  15  cents. 

100.  Bibliography  and  Index  of  the  pnblicattons  of  the  U.  &  Geologioal  Sorvey,  1878.1892,  by  Philip 
GrereUng  Warman.    8^.    495  pp.    Price  25  cents. 

101.  Insect  Faona  of  the  Bhodeliland  Coal  Field,  by  Samuel  Hubbard  Seudder.  1898.  8^.  ft  pp. 
2  pL    Price  5  cents. 

104.  Gladatlon  of  the  TeUowstone  Ysll^  north  of  the  Psrk,  by  W.  H.  Weed.  1898.  8».  41  pp. 
4  pL    Price  5  cents. 

105.  The  Laramie  and  the  oreriying  liTingston  Formation  in  Montana,  hj  Walter  Harr^  Weed, 
with  Beport  on  Flora,  by  Ftenk  HaU  Xnowlton.    1898.    8^.   68  pp.    8pL    Prioe^O  cents. 

108.  A  Geological  Beconnoiiasnee  in  Central  Waahington,  by  larael  Cook  BusseH  1898.  8».  108  pp. 
18  pL    Price  15  cents. 

In  press: 

102.  A  Cstslogoe  and  Bibliography  of  North  American  Mesosoio  luTortebrata,  by  C.  B.  Boyle. 

103.  High  Temperature  Work  in  Igneoos  Fusion  and  Ebullition,  chiefly  in  relation  to  preasure^  ^ 
Carl  Bams. 

108.  The  Colorado  Formation  and  its  Inrertebrate  Fauna,  by  T.  W.  Stanton. 

107.  The  Trap  Bikes  of  Lake  Champlain  Valley  and  the  Eastern  Adirondaoks,  by  J.  F.  Kemp. 

109.  The  EmptiTe  and  Sedimentary  Bocks  on  Pigeon  Point,  Hinnesota,  and  their  contact  phenoi- 
Bna,  by  W.  S.  Bayley. 

110.  The  Paleosoic  Section  in  the  Tidnity  of  Three  Forks,  Montsna,  by  A.  C.  Peale. 

b  preparation: 

—  The  Moraines  of  the  Missouri  Coteau,  and  their  attendant  deposits,  by  James  Edward  Todd. 

—  On  the  Stmctore  of  the  Bidge  between  the  Taconlo  and  the  Green  Mountain  Banges  in  Yev* 
nont;  and  On  the  Structure  of  Monument  Mountain  in  Great  Barrington,  Maas.,  by  T.  Nelson  Dais. 

—  A  Bibliography  of  Paleobotany,  by  David  White. 

STATISTICAL  PAPEBS. 

Mineral  Beaonroes  of  the  United  States,  1882,  by  Albert  WilUama,  Jr.  1888.  8o.  xril,  818  pp.  PriM 
SO  cents. 

Mineral  Besoorcee  of  the  United  States,  1888  and  1884,  by  Albert  Williams,  Jr.  1885.  V>,  sir,  1018 
pp.    Price  60  cents. 

Mineral  Besonroes  of  the  United  States,  1885.  Dtviaion  of  Mining  Statistios  snd  Teehnology.  1888. 
P,    Til,  578  pp.    Price  40  cents. 


TI  ADYEBTISEHENT. 

HineralBaioiizoeBof«iieUiiited8talM,IB88,kyD»TldT.D»y.  1887.  8P.  ▼iii.SUppw  FxleeSaeeBli. 
Mineral  Bmooxom  of  the  UnJlted  States,  1887,  by  David  T.Day.  1888.  8P.  Tii,882pp.  Price  50  oenta. 
JfinenaBeaouroea  of  the  United  States,  1888,  by  D»Tid  T.Day.  180a  8p.  Tii,06app.  BrioeMcenti. 
Hineral  Beaonroea  of  the  United  Statea,  1880  and  1890,  by  David  T.  Day.  1882.  9P.  viil,  071  pp. 
PMee  fiO  eenta. 
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LETTER   OF  TRANSMITTAL 


Department  op  the  Intebiob, 

United  States  Geological  Subvbt. 

Yellowstone  I^attonal  Park  Division. 

Washington^  D.  0.,  July  18, 1892. 

Sib  :  I  take  pleasure  in  transmitting,  herewith,  a  paper  by  Mr.  Walter 
H.  Weed,  entitled  "The  Laramie  and  the  overlying  Livingston  Forma- 
tion in  Montana,"  with  a  report  ni>ou  their  Flora,  by  Mr.  Frank  H. 
Knowlton. 

Li  working  out  the  geology  of  the  Cordillera  there  are  no  more  im- 
portant chapters  than  those  that  relate  to  the  physical  history  of  the 
Laramie  and  the  overlying  formation.  These  rocks  are  well  developed 
in  the  Yellowstone  valley,  between  the  Bridger,  Snowy,  and  Crazy 
monntains,  and  Mr.  Weed  has  devoted  much  time  to  their  stady,  em- 
bodying the  results  of  his  investigations  in  the  present  paper.  He 
presents  most  forcible  reasons  for  dividing  the  great  thickness  of  beds 
which  have  heretofore  been  included  in  the  Laramie  into  two  distinct 
horizons,  restricting  the  use  of  the  term  "Laramie"  to  the  sandstones 
conformable  to  the  underlying  marine  Cretaceous,  and  designating  the 
overlying  unconformable  beds  as  "the  Livingston  formation."  The 
physical  conditions  shown  in  the  Yellowstone  valley  are  strikingly  in 
accord  with  those  described  by  Mr.  Cross  along  the  Front  range  in  (3olo- 
rado.  It  is  by  such  detailed  studies  that  we  shall  finally  arrive  at  the 
true  geological  limits  of  the  Laramie  formation. 

In  the  accompanying  paper  Mr.  Knowlton  admirably  supplements 
the  work  of  Mr.  Weed.  He  discusses  the  fossil  flora  from  both  horizons 
in  the  Yellowstone  valley,  reviewing  all  the  material  obtained  since 
1871.  The  two  papers  taken  together  form  an  important  contribution 
to  our  knowledge  of  these  beds. 

I  take  pleasure  in  recommending  its  publication  as  a  Bulletin  of  the 
U.  8.  Geological  Survey. 

Yours,  very  respectfully^ 

Abnold  Haoue, 
Geologist  in  Charge. 

Hon.  J.  W.  Powell, 

Director  U.  8.  Qeological  Survey. 
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OUTLINE  OF  PAPER. 


Briefly  snmmarized,  this  paper  giyes  an  account  of  a  series  of  beds  heretofoie  em- 
braced within  the  Laramie,  and  covering  the  greater  part  of  the  state  of  Montana 
east  of  the  Bocky  mountains.  It  is  shown  that  the  thickness  of  some  13,000  feet  of 
sandstone  shales  and  conglomerates  belong  to  three  formations :  the  Laramie^  the 
overlying  Livingston,  and  the  higher  Fort  Union  beds.  The  Laramie  is  briefly  de- 
scribed, and  an  account  given  of  the  overlying  series  of  strata  composed  of  water- 
laid  and  assorted  volcanic  material,  which  are  named  the  Livingston  beds.  Obser- 
vations prove  that  these  beds  overlie  the  coal-bearing  trne  Laramie  rocks^  and  that 
they  contain  intercalated  beds  of  true  volcanic  agglomerate.  The  entire  Living- 
ston formation  is  overlain  by  a  great  thickness  of  beds  of  fresh-water  sandstonoB, 
of  which  the  Crazy  mountains  are  formed,  which  are  believed  to  be  of  Fort  Union  age. 
Stratigraphical  evidence  is  presented  to  show  that  the  Livingston  beds  are  of  post- 
Laramie  age,  yet  older  than  and  distinct  from  the  Fort  Union  Eocene.  Evidence  is 
given  showing  an  uplift  with  erosion  during  the  accumulation  of  the  Livingston 
beds,  and  after  the  formation  of  the  Laramie  coal  beds,  audit  is  shown  from  the  com- 
position of  the  conglomerates  and  their  relation  to  the  consolidated  ejectamenta  of 
explosive  volcanic  eruptions  and  from  the  nature  of  the  overlying  beds  forming  the 
Crazy  mountains,  that  we  have  undoubted  proof  of  powerful  dynamic  movements, 
accompanied  by  an  eruptive  activity  following  soon  afber  the  epoch  of  the  coal- 
bearing  Laramie,  and  marking  the  inception  of  that  long  period  of  volcanic  action 
which  continued  with  various  interruptions  into  Pleistocene  times,  and  foimed  tha 
great  volcanic  area  of  the  Yellowstone  National  park« 
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nE  km  THE  OVERLYING  LTVINi 
FORMATION  OF  MONTANA. 


By  Walter  Habvby  Weed. 


INTRODUCTION. 

The  region  of  the  Great  Plains  which  forms  the  eastern  portion  of 
Montana  and  the  Cordilleran  region  of  the  western  part  of  the  state, 
present  widely  different  types  of  scenery  and  geological  stmctnre. 
The  first  is  bnt  a  continnation  of  the  broad  trans-Mississippian  plains 
stretching  northward  along  the  eastern  front  of  the  Bocky  mountains 
far  into  Canadian  territory.  The  latter  is  a  complex  of  mountain  ranges, 
where  the  folding  and  faulting  of  the  rocks  is  both  intricate  and  ob- 
scure. It  is  with  a  portion  of  the  border  line  between  these  two  sharply 
contrasted  regions  that  the  present  paper  deals,  a  region  where  the 
slightly  folded  rocks  of  the  plains  are  warped  and  crumpled  upon  the 
flanks  of  the  mountains  that  form  the  easternmost  portion  of  the  Cor- 
dilleran area. 

In  the  foothill  country,  lying  at  the  base  of  the  mountains  south  of  the 
YeUowstone  river,  near  Livingston,  Montana,  a  series  of  water-laid 
strata,  composed  mainly  of  volcanic  detritus  and  overlying  the  coal -bear- 
ing Laramie  beds,  was  observed  by  the  writer  in  1890,  while  studying 
the  geology  of  the  region,  in  continuation  of  the  work  of  the  Yellow- 
stone park  survey.  Further  exploration  proved  that  the  series  covers 
a  large  part  of  this  region  and  is  separable  lithologically  and  by  evi- 
dences of  unconformity  into  a  distinct  formation. 

Measured  sections  of  the  strata  about  the  Crazy  mountains  show  a 
thickness  of  12,000  feet  of  fresh  water  sandstones  and  clays  referred  to 
the  Laramie.  It  is  now  possible  to  subdivide  this  great  thickness  of 
beds  into  Laramie,  a  higher  horizon  herein  named  the  Livingston,  and 
the  still  higher  beds  of  the  Crazy  mountains,  which  have  not  as  yet 
been  differentiated  into  horizons,  but  probably  represent  the  Fort  Union 
beds  of  eastern  Montana. 

These  beds  present  proof  of  a  series  of  events  following  the  epoch  of 
the  coal-making  Laramie  similar  to  those  described  by  Whitman  Cross,^ 

»The  Denver  Tertiary  Formation.    Amer.  Jonm.  Sci.,  vol.  xxxvii,  April,  1889. 

Post-Laramie  Deposits  of  Colorado.    Am.  Jour.  Sci.,  xuv.  July.  1892. 
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in  Colorado,  of  which  the  Arapahoe  and  the  Denver  beds  are  the  evi- 
dence. The  importance  of  this  post-Laramie  elevation  and  erosion  witJi 
accompanying  volcanic  activity  has  been  strongly  insisted  nx)on  by  Mr. 
Emmons,^  and  is  confirmed  by  rapidly  accomnlating  evidence  observed 
in  different  parts  of  Colorado.' 

The  strata  described  in  the  present  paper,  though  differing  in  many 
points  from  those  of  Colorado,  attest  a  somewhat  similar  period,  and 
afford  the  first  recognition  of  the  ei)0ch  outside  of  Colorado. 

In  this  part  of  Montana  the  orographic  movements  that  produced 
the  llocky  mountain  ranges  were  accompanied  by  periods  of  volcanic 
activity  prolonged  into  late  Tertiary  time,  which  resulted  in  the  accu- 
mulation of  vast  quantities  of  agglomerates,  breccia,  and  lava  flows, 
out  of  which  great  mountain  ranges  have  been  carved.  These  volcanic 
accumulations  have  been  studied  for  many  years  in  the  region  of  the 
Yellowstone  park  and  the  adjaceiit  country,  where  they  rest  upon 
Archean  gneisses,  eroded  Paleozoic  limestones,  and  Cretaceous  sand- 
stone alike,  but  no  definite  age  could  be  assigned  to  the  beginning  of 
this  long  period  of  disturbance  and  volcanic  activity. 

Examinations  of  the  Laramie  and  post-Laramie  strata  east  of  Liv- 
ingston showed  that  these  beds  were  several  thousand  feet  thick,  and 
included  an  intercalation  of  volcanic  agglomerate  that  represents,  in 
part,  the  source  of  the  sands  and  pebbles  of  the  stratified  rocks.  As 
the  water-laid  beds  of  the  series  contain  determinable  plant  remains 
and  a  scanty  fresh- water  fauna,  they  possess  decided  interest  in  the 
light  they  throw  upon  the  age  at  which  the  remarkable  series  of  volcanic 
eruptions  of  this  region  began. 

GEOGRAPHY  OF  THE  REGION. 

The  region  in  which  these  formations  have  thus  far  been  mapped 
and  studied  embraces  a  part  of  the  Eocky  mountains  and  the  country 
eastward.  Geographically  the  region  is  an  interesting  one,  embracing 
the  headwaters  of  the  Missouri  river,  and  its  great  tributary,  the  Yel- 
lowstone. The  country  north  of  the  Yellowstone  National  park,  with 
that  about  the  headwaters  of  the  Missouri,  is  a  mountainous  tract, 
through  which  the  Yellowstone  and  the  three  rivers  that  uniting  form 
the  Missouri,  have  cut  valleys  that  divide  this  elevated  area  into  north 
and  south  ranges,  known  as  the  Snowy  mountains  and  the  Gallatin, 
Madison,  and  Jefferson  ranges.  These  mountains  end  abruptly  north- 
ward in  the  Yellowstone  and  in  the  Three  Forks  valleys,  but  the  front 
range  of  the  Bocky  mountains  is  continued  north  of  the  Gallatin  range 
by  the  lesser  uplift  of  the  Bridger,  which  with  the  lower  elevations  of 
Sixteen-mile  creek  connect  the  southerly  ranges  with  the  Big  Belt  and 
Little  Belt  mountains.    The  Snowy  mountains,  which  inclose  the  park 

>  Ball.  Geol.  Soo.  Amer.,  yoI.  i,  1890,  pp.  245-280. 
•fi.  C.  Hills,  Proc.  Col.  Set.  8oo.|  1890. 


WUD.1  GENERAL  GEOLOGY.  13 

upon  the  north,  are  encircled  by  the  Yellowstone  river,  whose  broad 
valley  about  Livingston  is  typical  of  its  farther  course. 

North  of  the  Yellowstone  river  are  the  Crazy  mountains,  a  strik- 
ingly picturesque  and  rugged  group  of  peaks.  They  form  an  isolated 
mountain  mass  standing  out  prominently  by  themselves,  and  separated 
by  wide  valleys  from  the  front  ranges  of  the  Bockies  that  encircle  them 
on  three  sides.  In  the  Crazy  mountains  and  the  valleys  between  them 
and  flanks  of  the  adjacent  ranges  the  formations  herein  described  attain 
their  most  interesting  development.  The  southernmost  part  of  this 
region  has  been  called  the  Bozeman  coal  field,  as  it  is  an  area  distin- 
guished by  the  occurrence  of  the  productive  Coal-measures  of  the  Lar- 
amie lying  east  of  the  city  of  Bozeman.  The  ^^ field"  is  adjacent  to 
the  Northern  Pacific  railroad  and  is  situated  50  miles  north  of  the 
Montana  boundary  line,  embracing  the  entire  foothill  country  between 
the  Yellowstone  river  and  the  mountains  to  the  south,  from  Big  Tim- 
ber to  Livingston,  as  well  as  the  rugged  country  westward,  forming 
the  Missouri- Yellowstone  divide  and  the  foot  slopes  of  the  Bridger 
range.  The  mountains  bounding  the  field  upon  the  south  are  steep 
and  rugged  peaks  belonging  to  the  Snowy  range,  through  which  the 
larger  streams  have  cut  deep  canyons  on  their  way  to  the  lower  coun- 
try of  the  plains.  The  largest  of  these  streams  is  the  Yellowstoue 
river,  which,  after  leaving  the  Yellowstone  park^  flows  through  a  couple 
of  picturesque  mountain  valleys  and  intervening  canyons  and  emerges 
from  the  mountain  region  at  Livingston.  West  of  this  point  the  rail- 
road follows  up  a  small  stream  to  the  Muir  tunnel,  which  gives  access 
to  the  Missouri  drainage,  the  coal-bearing  strata  forming  a  belt  south 
of  the  railroad  as  far  as  Rocky  canyon,  where  they  turn  northward  and 
are  continued  along  the  base  of  the  Bridger  mountains  and  the  low 
uplifts  that  connect  this  range  with  the  Little  Belt  mountains. 

GENERAL  GEOLOGY. 

The  structural  features  of  the  region  present  several  peculiarities  of 
interest.  The  mountains  lying  between  the  National  Park  and  the  Yel- 
lowstone river,  known  as  the  Snowy  range,  consist  in  the  main  of 
Archean  rocks  and  volcanic  accumulations.  The  northern  peaks  of 
the  range  show  Paleozoic  rocks  dipping  steeply  to  the  northward 
away  from  the  Archean  plateaus.  The  canyons  cut  by  the  streams  that 
issue  from  the  mountains  show  an  S-shaped  fold  parallel  to  the  mountain 
front,  and  modified  by  a  tCDdency  to  en  Echelon  folding.  Faulting  of 
this  fold  has  brought  up  Archean  rocks,  which  form  high  and  sharp 
peaks  entirely  surrounded  by  Paleozoic  rooks.  West  of  Livingston 
the  warping  takes  the  form  of  a  succession  of  short  anticlinal  folds  ar- 
ranged en  Echelon,  with  a  northeast  trend,  their  axes  dipping  more  or 
less  steeply  in  the  same  direction.  These  folds  end  in  the  overturn 
forming  Mount  Ellis  and  the  south  end  of  the  Bridger  range.  Nowhere 
is  the  relation  between  geologic  structure  and  topographic  relief  more 
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clearly  shown,  and  the  cutting  across  of  the  anticlinal  folds  by  the 
mountain  streams  clearly  reveals  the  details  of  their  structure. 

The  Bridger  range  is  a  fold  involving  the  Livingston  and  all  earlier 
rockSj  of  which  the  eastern  side  alone  now  remains.  The  low  moun- 
tains northward  show  parallel  anticlinal  folds,  running  north  and 
south,  broken  through  in  the  Elk  mountains  by  an  extensive  intrusion 
of  quartz  porphyrite.  In  the  extensive  synclinal  basin  thus  inclosed 
upon  three  sides  by  the  uplifts  of  these  front  ranges  of  the  Bocky  moun- 
tains, the  Crazy  mountains,  form  a  magnificent  monument  of  erosion. 
The  main  mass  of  these  mountains  is  formed  by  a  synclinal  of  post- 
Laramie  strata,  in  which  the  sedimentary  rocks  have  been  baked  and 
metamorphosed  about  a  great  core  of  igneous  rock,  firom  which  dikes 
radiate  on  every  side.^ 

The  geology  of  the  OaUatin,  Madison  and  Jefferson  ranges,  defined 
by  the  three  forks  of  the  Missouri,  is  discussed  by  Dr.  A.  G.  Peale  in 
the  text  of  the  Three  Forks  Atlas  sheet  of  the  U.  S.  Geological  Survey. 

A  number  of  carefidly  measured  sections  were  made  at  different  local- 
ities, from  a  study  of  which  and  the  review  of  the  fossil  remains  thus 
far  collected,  the  different  terranes  have  been  discriminated.  The  fol- 
lowing section  represents  the  entire  stratigraphic  series  from  Oambrian 
to  post-Laramie  as  developed  in  the  region  under  discussion. 

'  Geology  of  the  Crazy  monntainB,  Montana,  J.  £•  Wolff,  BnlL  GeoL  800.  Amer.,  toI. 
3,  pp.  445-453. 
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'Limestones,  generally  massive^  with  limestone  conglom> 
erate,  alternating  with  shales. 

Soft  shales,  with  interbedded  impnre  limestones  and  basal 
quartsite. 


AlgonUan  sdhlsts. 


The  section  i^  well  exposed  in  the  canyon  of  the  Yellowstone,  4  miles 
south  of  Livingston. 


THE  MESOZOIO  SECTION. 


A  detailed  section  of  the  strata  overlying  the  Jurassic  limestones  has 
already  been  published  by  the  writer,  but  is  republished  herewith  in 
greater  detail,  in  order  that  the  nature  of  the  Laramie  and  its  relations 
to  the  underlying  Mesozoic  and  overlying  Mission  creek  beds  may  be 
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ftilly  nnderstood.    It  represents  the  series  as  exposed  near  the  town  of 
Cokedale,  some  10  miles  west  of  Livingston. 

This  section  was  measured  on  the  slopes  west  of  the  south  fork  of 
Ookedale  creek,  and  begins  at  the  point  where  this  stream  cuts  across 
the  anticline  of  Oanyon  mountain  and  exposes  the  Jurassic  shales  and 
limestones.^  A  section  of  the  strata  in  this  vicinity  was  made  for  the 
Northern  Transcontinental  Survey^  a  graphic  representation  of  which 
is  published  in  the  very  interesting  account  of  the  Bozeman  coal  Md 
written  by  Mr.  G.  H.  Eldridge.* 

« 

SeoUan  at  CokedaU,  Montana. 


Chocolate  oonglomerate,  400'  aboTo  ooal-Beam  horizon. 

Shalybeds:  cnooolate-oolored. 

Conglomerate— local  and  pasaing  into  sandatone;  Tolcanio. 

Limestone. 

Sandstone,  shaly. 

Coal  (seam  worked  at  Ookedale). 

Sandstones. 

Sandstone  ledge ;  fissile ;  crest. 

Sandstone ;  thick  beds  alternating  with  thin  seanis  of  ahals  aad  aoaL 

Bluff  sandstones;  massive,  white,  etc. 

Tombstone  sandiitones. 

/shaly  beds 175 

e  sandy  shales;  dark  gray 24ft 

dshalea  and  thin  layers  of  sandstone  .  316 

0  shaly  sandstone 40 

(  sanostone  shale 112 

ashale 262 

Sandstone,  forming  crest  ledge  of  2'-S'  (26'  near  creek).;  very  prominent ;  pitted, 
and  outcrops  marked  by  pines. 

f«     ahalea      196 

d     aaadstone   3 

Shaly  beds,  weaAliaring  down  to  brown  earth  with  intercalated  <  e     shales        60 

sandstones.  1  b     sandstone   2 

(a     shales        40 
Sandstone;  big  ledge,  bat  not  showing  on  snmmit  of  hill;  oon^omerate  at  top. 
Shales;  gray;  sandy. 
Yellow  sandstone,  fine-grained  and  fissile,  forming  striking  topographical  featon  of 

this  depresnion. 
Shales  marked  by  sharply  cnt  gnlly. 

Sandstone  ledge;  gray,  yery  fissile;  massive  crop,  and  not  generally  a  ledger 
Shales. 

Suidstonai  mleaeeons;  ftiooid  impressions;  forms  low  hogback  ridga. 
Shales. 

Qvartsite;  sopposed  to  be  summit  of  Dakota. 
Sandstones;  nssile  and  slabby. 
Bed  or  yellow  limestone  or  sandstone,  with  pebbles. 
Quartsue. 

Lilac  limestone,  magnesian,  becoming  pebbly  at  base;  passing  above  Into  red  elsyi. 
Dakota  conglomerate;  forming  hogback. 
Shales;  darK  gray;  crumbly  and  caHUy. 

Sandstones ;  indurated,  slabby,  cross-bedded {  white  quartz  grains,  and  rusty  ceamt. 
No  exposure. 

Sandstone;  flasQe  and  crumbly. 
Bed  shale. 
Dark-gray  shale. 
Limestones,  forming  lenses  in  sandstone  grit  or  conglomerate,  both  carrying  broko 

fossils. 
Sandstones. 
Myacitee  beda. 
Quartzite;  Carboniferous. 
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The  base  of  this  section  is  the  belt  of  impnre  limestone  and  shale  that 
overlies  the  heavy  bed  of  qnartzite  capping  the  Garboniferonfi.  These 
Jurassic  limestones  and  shales  contain  an  abundance  of  fossils,  among 

iBuU.  Geol.  Soo.  Amer.,  vol.  n,  pp.  849-364. 

*Beportt|  Tenth  CenBiu  U.  S.,  vol.  xv.  Mining  Industryi  p.  739. 
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whicli  G-ryphea  and  Myacites  are  the  most  plentiful.  The  rocks  are 
soft  shales  or  iinpare  limestones,  readily  weathering  down  so  that  the 
beds  most  frequently  form  a  gulch  parallel  to  the  strike,  where  mono- 
clinal  folding  prevails.  Overlying  these  beds  the  strata  are  sandy,  and 
grade  into  a  coarse  crystalline  limestone  full  of  fossil  fragments  and 
changing  rapidly  into  a  very  remarkable  cross-bedded  grit,  frequently 
conglomeratic.  This  bed  has  been  recognized  over  large  areas  of  central 
Montana  and  is  generally  a  conspicuous  ledge  outcropping  on  the  slope 
beneath  the  Dakota  "  hogback."  The  fossils  found  in  it  are  largely 
fragmentary,  but  show  Grypheaj  Ostrea  stringulata^  Camptonectes  per- 
tenuistriatusj  and  Rhynconella  myrani  in  abundance.  Between  this  bed 
and  the  Dakota  conglomerate  there  is  a  series  of  shaly  beds  in  which 
no  fossils  have  been  found,  alternating  with  sandy  strata  possessing  no 
marked  characteristics.  Both  sandstones  and  shales  are  seldom  ex- 
posed, but  form  the  slopes  between  Jura  and  Dakota  ledges.  These 
beds  have  in  the  section  been  assigned  to  the  Jurassic.  They  corre- 
spond in  stratigraphic  position  and  lithological  character  to  the  fresh- 
water Jura  of  Colorado,  are  variegated  in  color,  but  in  the  absence  of 
fossils  can  not  be  positively  assigned  to  the  Jura. 

CRETACEOUS. 

The  Dakota, — ^The  Dakota  forms  the  most  persistent  and  readily 
recognizable  horizon  of  the  Eocky  mountain  Mesozoic.  In  this  region 
it  is  generally  a  sandstone  usually  with  a  characteristic  conglomerate 
at  the  base,  which,  with  the  associated  sandstones,  resists  weathering 
and  in  the  upturned  strata  of  the  footliills  stands  out  very  prominently. 
This  conglomerate  is  overlain  by  variegated  magnesian  limestone,  carry- 
ing pebbles  at  the  base,  and  of  a  prevailing  lila'c  or  red  tint.  These 
beds  grade  into  soft  sandstones  succeeded  by  sandy  shales,  and  these 
by  a  thin  bed  of  fine-grained  dark-gray  limestone,  full  of  gasteropod 
shells.  An  examination  of  these  fossils  by  Dr.  C.  A.  White,  together 
with  the  stratigraphical  position  of  this  limestone,  shows  it  to  be  equiva- 
lent to  the  fossiliferous  Dakota  beds  of  Bear  river,  recently  described 
by  Mr.  T.  W.  Stanton.  This  is  overlain  by  sandy  shales  with  some 
carbonaceous  markings  (but  no  recognizable  plant  remains),  capped  by 
the  dense  pink  and  white  finely  granular  sandstone  or  quartzite  that 
is  assumed  to  be  the  top  of  the  Dakota.  It  is  a  very  hard  rock,  resists 
erosion  well,  but  breaks  into  great  cubical  blocks,  whose  d6bris  is 
abundant  on  the  slopes  and  in  the  valley  drift. 

Colorado  group. — Overlying  the  beds  referred  to  the  Dakota  there 
is  a  great  thickness  of  shales,  with  interbedded  sandstones.  The  lower 
part  of  this  series  consists  of  rather  dark  carbonaceous  shales,  with 
lighter  arenaceous  beds  and  occasionally  sandstones.  In  their  sandy 
nature  and  the  presence  of  beds  of  sandstone,  the  beds  show  evidence 
of  the  proximity  of  a  shore  line.    Fo&'ijils  obtained  from  these  beds  by 
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W.  M.  Davis  prove  the  Oolorado  age  of  the  strata.    The  following 
species  were  identifled  by  B.  P.  Whitfield: 

Inoo9ramu$  umbonatu$  M. 

prohlematioui  IL 

unddbundrU  IL 
(Mrea  congeata, 
Oryphea  vetUmlaria* 
Bxogyra, 

Gfrodes  deprea$a  M. 

PKoladomya  Berthoudi  (probably  P.  papyraoea). 

Several  other  speoies  that  appear  to  have  no  taxonomlo  value  were  ako 
found. 

Montana  group, — ^A  satisfactory  discrimination  between  the  beds  of 
the  Oolorado  and  those  forming  this  groap  can  not  be  made  on  paleon- 
tological  grounds,  as  few  fossils  have  been  collected  in  the  beds  assigned 
to  the  Montana.  The  lower  thousand  feet  consists  of  sandy  shales, 
impure  limestones,  and  occasional  thin  sandstones,  the  whole  becom- 
ing more  arenaceous  towards  the  top  and  grading  into  thinly  bedded 
sandstones.  These  latter  beds  sometimes  form  bluff  exposures,  but 
more  often  weather  out  in  ^^  tombstone  ledges."  In  the  eastern  part 
of  the  field  the  dark  gray  sandy  shales  are  directly  overlain  by  a  heavy 
ledge,  of  yellow,  rather  dark,  and  very  massive  sandstone,  which  is 
thought  to  be  the  equivalent  of  the  Fox  hills.  It  is  immediately  over- 
lain by  the  whiter,  cross-bedded,  and  somewhat  softer  massive  beds  of 
the  Laramie  Coal-measures.  No  fossils  have  been  obtained  from  this 
supposed  Fox  hill  sandstone,  which  may  prove  to  belong  to  the 
Laramie. 

Those  irregular  and  local  elevations  of  the  Cretaceous  sea  bed  that 
occurred  in  the  region  east  of  the  mountains  in  Canada  and  northern 
Montana,  and  resulted  in  the  accumulation  of  estuarine  and  lacustrine 
deposits,  known  as  the  Belly  river  beds,  are  not  indicated  in  the  rocks 
of  this  vicinity.  The  Montana  beds  indicate  a  varying  subsidenceaud 
the  proximity  of  a  low  land  mass  with  a  gradual  shallowing  of  the 
waters  that  resulted  in  the  accumulation  of  the  sandstones  and  coal 
seams  of  the  Laramie. 

THE  LARAMIE  FORMATION. 

The  Laramie,  the  chief  coal-bearing  formation  of  the  Rocky  moun- 
tain region,  is  well  developed  in  Montana.  In  the  particular  area 
under  discussion  the  strata  form  a  continuous  belt  stretching  westward 
along  the  flanks  of  the  Snowy  mountains,  and  northward  upon  the 
slopes  of  the  Bridger  and  Little  Belt  ranges.  Isolated  exposures  also 
occur  in  the  mountainous  region  to  the  west,  which  though  of  small  geo- 
graphical extent,  present  structural  features  of  much  interest. 

The  area  in  which  the  Laramie  strata  are  exposed  is  the  region 
adjacent  to  Livingston  is  shown  upon  the  geological  map,  Plate  i. 
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The  rocks  of  this  formation  form  a  group  which  is  sharply  defined 
both  by  fossils  and  physical  characters.  The  beds  consist  of  massive 
light-colored  sandstones,  with  intercalated  shale  beds  and  coal  seams 
near  the  base,  becoming  less  frequent  toward  the  top.  The  lower 
delimitation  of  the  Laramie  is  assumed  to  be  the  dark  and  heavy  bed 
of  massive  sandstone,  assigned  to  the  Fox  hills,  found  below  the  lowest 
workable  coal  seam  and  resting  directly  ux>on  the  readily  distinguish- 
able and  lithologically  distinct  gray  shales  and  fissile  argillaceous  sand- 
stones of  the  Montana  group.  The  upper  limit  of  the  Laramie  in  the 
region  studied  is  marked  by  an  abrupt  change  in  the  composition  of 
the  beds  and  closely  resembles  in  general  characteristics  that  change 
which  has  been  found  so  prominently  developed  in  Colorado. 

This  definition  of  the  Laramie  is  in  accord  with  the  original  defini- 
tion of  King,  and  conforms  to  the  usage  of  Kewberry,  Emmons,  and 
Gross,  though  differing  from  the  limits  assigned  on  theoretical  grounds 
by  Prof.  White,  which  are  based  upon  faunal  characteristics.  The 
occurrence  of  marine  Cretaceous  fossils  in  the  Laramie,  showing  tem- 
porary recurrence  of  salt-water  conditions  following  a  considerable 
period  of  coal-making  depositions  is  now  a  well-established  fact. 

As  exposed  at  various  localities  throughout  this  region  the  average 
thickness  is  I5OOO  feet.  This  is  exceeded  in  the  hills  north  of  the  Bridger 
mountains^  but  is  about  the  thickness  throughout  the  Bozeman  coal 
field.  The  exposures  can  not  be  directly  compared,  however,  since  there 
is  proof  of  a  considerable  period  of  erosion  following  the  deposition  of 
the  beds  of  the  Laramie  group,  during  which  the  upper  portion  of  the 
series  may  have  been  in  part  removed,  before  the  deposition  of  the 
Livingston.  The  sandstones  which  form  the  characteristic  feature  of 
the  group  and  distinguish  it  from  the  underlying  formations  occur  in 
beds  of  varying  thickness,  alternating  with  gray  shales  carrying  plant 
remains,  and  seams  of  coal.  The  thicker  beds  of  sandstone  are  gener- 
ally massive,  but  the  rocks  have  a  laminated  structure,  following  the 
cross  bedding,  and  erode  into  picturesque  bluff  faces.  The  shales  and 
coal  seams,  abundant  near  the  base,  become  less  frequent  higher  in 
the  series,  though  a  workable  coal  seam  is  generally  found  near  the 
top  of  the  series  as  exposed  throughout  the  Bozeman  field.  These  coal 
seams  form  a  prominent  feature  of  the  series,  and  though  but  three  or 
four  of  the  many  seams  are  of  workable  thickness  and  purity,  have 
given  an  economic  importance  to  the  formation  that  has  stimulated 
exploration  and  added  much  to  our  knowledge  of  the  areas  covered  by 
this  formation. 

In  general  these  coals  are  valuable  fuels,  differing  materially  from  the 
lignites  of  the  plains  to  the  east,  and  are  in  ready  demand  throughout 
the  state.  They  are  mined  at  a  number  of  localities  throughout  the 
Bozeman  coal  field,  but  elsewhere  in  this  part  of  the  state  have  not  been 
commercially  developed* 
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The  following  section  is  typical  of  the  lower  part  of  the  Laramie 
throughout  this  region: 

Section  of  Laramie  Coal-meaeurea  at  the  Bowere  mtiM. 


Number 

ThiclmeM 

of  UhI. 

in  feet 

28 

30 

Massiye  sandrook,  firm,  light  gray. 

27 

i 

Coal  seam. 

26 

10 

Sandstone,  breaking  into  small  angular  firagmentf. 

25 

1 

Shale,  dark  gray. 

24 

6 

Coal  seam. 

23 

12 

Shale,  hard  and  slaty. 

22 

10 

Sandstone,  with  shelly  structure. 

21 

3 

Coal ;  middle  seam. 

20 

6 

Hed  limestone,  very  magnesian. 

19 

3 

Sandstone. 

18 

f 

Coal;  called  by  the  miners  "  upper  bastard  to^xu*' 

17 

30 

Sandstone,  thinly  fissile,  brown. 

16 

f 

Coal. 

15 

10 

Sandstone,  shaly  at  top. 

14 

4 

Coal. 

13 

20 

Fisailo  and  loafy  sandstone. 

12 

30 

Sandstone,  massive,  with  jointed  surfaces  founded . 

11 

6 

Coal;  poorly  defined;  vein  2  or  3  feet;  the  rest  shale. 

10 

15    . 

Sandstone,  massive,  brown,  much  pitted  by  weathering. 

9 

2 

Coal. 

8 

3 

Sandstone. 

7 

8 

Coal  and  slate. 

6 

3 

Sandstone,  very  fissile  and  soft. 

5 

10 

Sandstone,  hard  and  firm. 

4 

li 

Coal. 

3 

3 

Shale. 

2 

18 

Sandrock. 

1 

2 

Coal. 

The  general  characters  of  the  formation  are  very  constant  in  this 
particular  region — though  there  is  a  decreasing  amount  of  coal  as  the 
strata  are  followed  northward  to  the  Musselshell  river,  or  into  the 
plains  region  east  of  the  Crazy  mountains. 

The  lithological  characters  of  these  Laramie  sandstones  present  few 
points  of  especial  interest  by  themselves,  but  are  of  importance  when 
compared  with  those  of  the  overlying  formations.  The  rocks  are  rarely 
compacted,  or  so  firmly  cemented  as  to  form  quartzites;  in  thin  sec- 
tions they  are  seen  to  be  typical  sandstones,  formed  mainly  of  well- 
rounded  grains  of  quartz,  with  mica  and  accessory  minerals,  all  indi- 
cating the  erosion  of  Archean  rocks.  No  fragments  or  minerals  of  an 
eruptive  nature  are  found  in  any  of  the  sections  so  far  examined.  No 
vertebrate  remains  have  been  discovered  in  the  Laramie  strata  of  this 
particular  part  of  Montana.  Leaf  remains  occur  abundantly  in  the 
shales  overlying  many  of  the  coal  seams,  but  the  rocks  are  so  crumbly 
and  the  specimens  so  difiicult  of  preservation,  that  few  have  been 
brought  in.    Leaf  remains  rarely  occur  in  the  sandstones. 
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The  perfect  stratigraphic  continuity  of  the  marine  Cretaceous  with 
the  Laramie  is  apparent  everywhere.  No  break  occurs  and  no  evi- 
dences of  unconformity  have  been  observed,  up  to  the  top  of  the  for- 
mation. The  evidences  of  such  a  break  and  unconformity  between 
this  and  the  overlying  Livingston  formation  are  given  in  the  descrip- 
tion of  those  beds. 

In  the  clay  shales  associated  with  the  productive  coal  seams,  XJnio 
remains  have  been  found,  the  specimens  being  too  poorly  preserved  for 
specific  determination,  and  Oorbula  subtrigonalis  M.  and  H.  has  been 
identified  for  me  by  Dr.  White.  Fossil  plant  remains  are  not  uncommon 
in  these  shale  beds,  but  the  material  is  too  soft  to  bear  transportation, 
and  only  a  few  forms  have  been  brought  in.  They  are  discussed  at 
length  in  Profc  Knowlton's  report. 

THE  LIVINGSTON  FORMATION. 

Overlying  the  coal-bearing  Laramie  strata,  there  is  a  series  of  beds 
constituting  a  newly  recognized  formation,  for  which  the  name  Living- 
ston is  proposed,  as  it  is  typically  developed  in  the  vicinity  of  Living- 
ston, Montana.  The  formation  consists  of  a  series  of  beds,  in  places 
aggregating  7,000  feet  in  thickness,  composed  of  sandstones,  grits, 
conglomerates,  and  clays,  made  up  very  largely  of  the  debris  of  an- 
desitic  lavas,  and  other  volcanic  rocks,  and  including  local  intercala- 
tions of  volcanic  agglomerates. 

DISTEIBUTION. 

The  accompanjdng  map,  Plate  i,  shows  the  surface  distribution  of  the 
Livingston  beds  in  the  country  about  Livingston,  the  map  representing 
part  of  the  geological  atlas  sheet  bearing  that  name.  The  formation 
attains  its  greatest  development  in  this  region,  and  in  the  country 
immediately  north  of  the  area  shown  by  the  map — that  is,  in  the  region 
east  of  the  Eocky  mountains.  But  exposures  also  occur  within  the 
mountain  region,  in  the  Madison  and  Jefferson  ranges,  where  they  have 
been  mapped  and  described  by  Dr.  A.  C.  Peale  and  indicated  upon  the 
Three  Forks  atlas  sheet,  and  the  region  drained  by  Sixteen  mile  creek, 
north  of  the  Bridger  range,  contains  a  considerable  area  of  these  beds. 
In  the  Crazy  mountains  the  Livingston  is  covered  by  the  Fort  Union 
strata,  which  in  this  part  of  the  field  everywhere  overlie  and  conceal 
the  earlier  deposits. 

Although  the  origin  of  the  formation  is  such  that  it  varies  greatly  at 
diiferent  localities  so  that  horizons  can  not  be  closely  defined,  there  are 
three  general  divisions  into  which  the  formation  may  be  separated, 
viz :  The  leaf  beds,  the  conglomerates,  and  the  volcanic  agglomerates. 
The  first  two  comprise  the  lower  and  upper  parts  of  the  formation. 
The  third  is  an  intercalation  of  volcanic  ejectaraenta  that  only  occurs 
locally,  though  attaining  a  thickness  of  2,000  feet  in  the  southeastern 
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part  of  the  region  covered  by  the  Livingston  beds.  The  total  thickDess 
of  the  formation  approximates  7,000  feet  in  the  region  east  of  the  monn* 
tains,  where  the  agglomerates  are  absent.  Of  this  total  thickness  irom 
600  to  2,000  feet  may  be  assigned  to  the  lower  division. 

THS  LEAP  BEDS. 

The  strata  grouped  together  under  this  name  embrace  the  basal  por- 
tion of  the  formation  up  to  a  point  where  a  decided  change  in  color, 
mechanical  constitution,  and  general  nature  appears,  and  includes  the 
various  horizons  in  which  plant  remains  have  thus  far  been  found.  A 
definite  upper  limitation  is  not  always  possible.  On  the  flanks  of  the 
Snowy  range  the  intercalated  agglomerates  form  a  convenient  point  at 
which  to  draw  the  line.  Elsewhere  it  is  marked  by  light  colored,  thinly 
bedded  sandstones,  with  green  or  purple  shales,  which  are  readily  dis- 
tinguishable in  the  field,  and  are  arbitrarily  assumed  to  be  the  base 
of  the  conglomerate  series. 

This  lower  division  of  the  Livingston  deserves  a  somewhat  detailed 
description,  because  it  is  the  only  portion  yielding  paleontological 
remains,  and  presents,  moreover,  features  of  lithological  character 
and  mechanical  constitution  separating  it  from  the  Laramie  strata 
that  so  generally  underlie  it.  The  character  of  these  lower  beds,  as 
exposed  throughout  this  region  is,  therefore,  quite  fiilly  described.  In 
general  it  consists  of  a  series  of  sandstones,  conglomerates,  and  shales 
composed  largely  of  angular  or  but  slightly  water-worn  debris  of  vol- 
canic eruptions  and  ash  showers,  that  rest  directly  upon  the  produc- 
tive Coal-measures.  Usually  the  beds  are  dark  colored  and  weather 
into  ledges  whose  appearance  suggests  a  volcanic  rock,  often  breaking 
down  into  fine  angular  debris,  forming  slopes  that  support  a  scanty 
vegetation.  Consisting  mainly  of  sandstone,  grits,  and  conglomerates, 
the  beds  vary  in  coarseness  at  different  localities.  Contrasted  with  the 
Coal-measure  sandstones  beneath,  the  rocks  are  darker,  much  harder, 
well  indurated,  brittle,  and  break  into  fine  angular  bits,  while  the  Coal- 
measure  sandstones  are  fissile,  light  colored,  and  often  crumble  into 
sand  on  weathering.  Their  intimate  composition  presents  a  striking 
difference  in  the  nature  of  the  two  formations,  the  Laramie  sands  being 
well  rounded  quartz  grains  derived  from  Archean  land  areas,  the  ma- 
terials being  well  assorted  and  stratified;  the  Livingston  rocks,  on  the 
contrary,  being  composed  of  angular  or  slightly  water- worn  grains,  show- 
ing no  assorting  of  the  material  and  consisting  mainly  of  andesitic  frag- 
ments cemented  by  fine  volcanic  ash.  Plant  remains  are  abundant  at 
various  horizons.  The  thickness  of  the  leaf  beds  varies  greatly  at  differ- 
ent localities ;  it  is  least  in  the  eastern  part  of  the  field  and  increases  west- 
ward, reaching  a  thickness  of  over  2,000  feet  in  the  vicinity  of  the  Muir 
tunnel  and  in  the  range  of  hills  east  of  the  Bridger  mountains. 

In  the  foot  slopes  of  the  Snowy  range  these  leaf  beds  are  generally 
green  in  color  and  differ  somewhat  in  character  from  the  beds  belong* 
iog  to  this  horizon  in  other  localities. 
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THB  BLUB  RIM  SBCTION. 

A  fine  exposure  of  the  lower  horizon  is  seen  in  the  canyon  walls 
of  the  west  Boulder  river  in  the  extreme  eastern  part  of  the  region 
shown  in  the  map  (PI.  i).  The  rocks  occupy  a  shallow  synclinal 
trough  capping  gray  Cretaceous  sandstones^  and  form  picturesque  cliffs 
locally  known  as  the  Blue  rim.  A  few  miles  above  these  cliffs  the 
liver  emerges  from  a  canyon  with  walls  of  gneiss  2,000  feet  high,  at  the 
northern  end  of  which  the  section  of  upturned  Paleozoic  rocks  is  well 
exposed,  and  the  succession  of  beds  from  the  base  of  the  Cambrian  to 
the  rocks  of  the  Blue  rim  is  clearly  revealed. 

The  following  detailed  section  of  the  beds  is  introduced  to  show  the 
variations  of  the  strata: 

Blue  rim  sectiofi* 

29.  Sftndstonee  of  Tiirying  nature,  color,  weatheringi  and  fraotnre,  but  of  substan- 
tially the  same  rook.  Occasional  pebbles,  but  not  assorted  nor  arranged. 
Cross  bedding  rare.  Lense  bedding  occasional.  In  general,  the  arrangement 
and  appearance  of  the  strata  is  similar  to  that  of  tbe  Yellowstone  tuff  beds  of 
the  Fossil  Forest.    Jasperized  wood  occurs,  but  the  trees  are  prostrate. 

28.  Sandstone,  fine  grained,  and  breaking  into  slabs. 

27.    6'.  Shale  f  a  dark  brown  ferruginous  belt,  that  is  unusually  persistent. 

26.    2'.  Shaly  rock,  crumbly,  earthy  brown,  not  unlike  ordinary  Cretaceous  shales. 

25.    8'.  Tuff-sandstone,  very  fine  grained  and  green  colored. 

24.    6'.  Sandstone  or  ash  bed;  forms  lowest  ledge  of  cliff. 

23.  20^.  Sandstone,  gray  and  breaking  into  small  fragments. 

22.    3'.  Sandstone,  massive,  weathering  like  a  Laramie  ledge. 

21.  SC.  Shaly  bed,  fissile  and  shaly,  dark  ferruginous,  with  carbonaceous  material 
staining  surfaces. 

20.    1'.  Sandstone,  rather  gray  and  micaceous. 

19.    8'.  Shaly  sandstone. 

18.    3'.  Sandstone  Jointed,  gray,  hard,  and  indurated. 

17.  25'.  Shaly  beds,  crumbly  brown  bed,  covered  by  slide  of  ledge  above. 

18.  12^.  Sandstone,  forming  persistent  ledge,  well  Jointed,  very  hard,  and  holding 

lenses  of  brown  cemented  rock  in  lower  part. 
15.    1'.  Green  ledge  of  crumbly  rock. 
14.    9'.  Shaly  rook. 
13.    6'.  Sandstone,  massive. 
12.    5'.  Shaly  brown  beds. 
11.    3'.  Sandstone,  massive  gray,  cross  bedded,  thickens  to  north  and  thins  out  to 

south. 
10.  IS'.  Splintery  shale,  greenish  brown. 

9.    3'.  Sandstone,  massive. 

8.    8'.  Shale,  splintery,  crumbly,  green  micaceooB* 

7.    2'.  Limestone,  dark  blue. 

6.    5'.  Crumbly  brown  shale. 

5.    3'.  Gray  sandstone. 

4.    5'.  Sandstone,  green  earthy,  fracturing. 

3.  30'.  Massive  sandstone,  probably  Laramie. 

2.  20'.  Shale,  dark  gray,  carbonaceous,  with  thin  layers  of  sandstona. 

1»  SC*  Massive  sandstone* 
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The  Blue  lim  section  shows  beds  of  water-laid  sandstones  and 
shales  at  the  base,  while  the  sandstone  forming  the  blue  cliffs  are 
made  of  volcanic  detritus,  the  finer-grained  rock  and  the  shaly  beds 
being  of  volcanic  ash  and  showing  but  little  assorting.  Plant  imi)re8- 
sions  occur  near  the  top  of  the  -section  and  prostrate  tree  trunks  of 
silicitied  wood  are  seen.  The  shale  belts  are  peculiarly  inconstant, 
and  the  brown  color  is  the  result  of  the  oxidation  of  the  fine-grained 
green  rocks. 

An  examination  of  thin  sections  of  the  rocks  of  the  Blue  rim  section 
under  the  microscope,  made  by  Mr.  J.  P.  Iddings,  show  that  the  sand- 
stones at  the  base  consist  of  well-rounded  grains  of  Archean  material, 
mainly  quartz,  well  assorted  and  quite  like  the  sandstones  of  the  Lara- 
mie Coal-measures  of  other  places.  Fifty  feet  above  the  basal  sand- 
stones the  rock  shows,  in  thin  section,  decidedly  angular  grains  of  pla- 
gioclase,  quartz  and  a  little  mica,  and  though  but  one  fragment  of  ande- 
site  is  seen  in  the  slide  the  rock  has  more  the  appearance  of  a  volcanic 
ash  than  a  true  sandstone.  Still  higher  in  the  section  the  sandstone 
(No.  16)  is  formed  of  rounded  grains  of  Archean  material,  but  above  this 
the  rocks  show  in  thin  sections  a  decidedly  volcanic  nature,  consistiog 
of  fine  fragments  of  pyroxene  andesite  and  andesitic  breccia.  The  sh  aly 
strata  are  formed  of  so  fine  an  ash  that  but  little  can  be  distinguished  in 
thin  section,  but  they  grade  into  the  coarser  beds  whose  composition  is 
clearly  volcanic. 

DISTRIBUTION  AND  CHARACTER. 

Followed  westward  the  beds  of  the  Blue  rim  increase  in  thickness 
and  include  more  water-worn  material,  the  tuff  beds  becoming  less 
prominent.  The  rocks  form  picturesque  combs  along  the  valley  of 
Little  Mission  creek  and  are  well  exposed  where  the  Blue  Rim  syncline 
is  cut  across  by  Mission  creek  above  the  forks.  At  this  place  the  rocks 
consist  of  brownish  ash  beds  overlain  by  green  fissile  sandstones  and 
conglomerates.  In  the  walls  of  McAdow  canyon  of  the  Yellowstone 
the  beds  are  well  exposed  and  their  relation  to  the  coal  rocks  clearly 
seen.  At  this  locality  the  shaly  beds  are  often  quite  carbonaceous  and 
contain  an  abundance  of  plant  remains  and  a  few  fresh- water  shells. 

At  Livingston  fine  exposures  of  the  formation  occur  in  the  hills  north 
of  the  town,  where  the  beds  dip  at  10°  northward.  The  rocks  are 
dark  chocolate  colored  or  green  sandstones,  carrying  lenses  of  fine 
grained  tuft-like  rocks,  that  contain  plant  remains.  Local  beds  of  vol- 
canic debris,  showing  little  if  any  water-assorting,  also  occur.  In  the 
sag  between  the  two  hill  tops,  an  opening  has  been  made  on  a  two-foot 
seam  of  impure  lignite,  overlaid  by  a  thickness  of  several  hundred  feet 
of  sandstones  that  are  locally  conglomeratic. 

A  detailed  section  of  the  beds  of  the  Livingston  formation  at  Cokedale 
would  be  of  little  value,  as  the  beds  vary  rapidly  from  quite  fine- 
grained sandstones  to  coarse  grit,  with  thin  inteicalatious  of  conglom- 
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erate.  Thin  sections  of  the  rocks,  when  seen  under  the  microscope,  show 
a  variation  in  the  amount  of  Archean  material  present.  The  rocks  im- 
mediately overlying  the  coal  are  good  sandstones,  harder  than  those 
avssociated  with  the  coal,  but  water-laid  and  formed  of  assorted  water- 
worn  grains.  The  rocks  above  change  rapidly,  however,  to  coarse- 
grained sandstones  of  angular  fragments,  showing  but  little  assortment. 
Many  of  the  rocks  resemble  a  fine-grained  volcanic  agglomerate  in  the 
hand  specimen,  while  the  finer  layers  that  crumble  into  small  angular 
bits  are  volcanic  ash  beds.  There  is  a  noticeable  admixture  of  Archean 
detritus  with  the  volcanic  grains  of  some  of  the  ledges,  but  the  latter 
largely  predominate  and  frequently  form  the  entire  rock.  At  some 
2,300  feet  above  the  coal  the  Archean  material  is  veiy  abundant,  show- 
ing a  cessation  of  the  ash  showers,  but  the  grits  above  and  those  asso- 
ciated with  the  shales  of  the  Billman  creek  valley  are  wholly  of  volcanic 
material. 

In  the  exposures  of  Rocky  canyon  and  vicinity,  from  which  the  larger 
part  of  the  jilant  remains  obtained  from  the  Livingston  beds  have  been 
taken,  the  rocks  immediately  overlying  the  workable  coal  seam  at  the 
top  of  the  Laramie  are  dark  green  or  brown  and  resemble  fine  volcanic 
tuffs  made  up  of  andesitic  debris,  overlaid  by  grits  and  sandstones,  with 
conglomerate  intercalations,  at  400  feet  above  the  coal.  Leaf  remains 
occur  at  various  horizons,  but  the  collections  all  come  from  the  lower 
500  feet  of  the  formation. 

Upon  the  eastern  flanks  of  the  Bridger  range,  and  northward  to  the 
Castle  mountains,  the  leaf  beds  possess  the  same  general  characters. 
Hard  sandstones  of  varying  texture  and  grain,  generally  dark  colored, 
and  rarely  conglomeratic,  alternate  with  dark  olive  brown  shales, 
that  are  hard  and  indurated,  but  crumble  into  fine  angular  bits.  The 
conglomerates  are  composed  almost  wholly  of  i)ebbles  of  andesitic  ma- 
terials, but  pebbles  of  white,  brown,  and  blue  quartzite  occur  sparingly, 
together  with  rounded  fragments  of  coal  and  normal  sandstones.  Inter- 
calations of  volcanic  agglomerate  occur  on  the  slopes  of  the  Bridger 
range  at  Flathead  pass,  and  farther  north,  about  the  headwaters  of  the 
Musselshell. 

Fine  exposures  of  this  lower  division  of  the  Livingston  occur  in 
the  hills  drained  by  Cottonwood  creek,  where  they  rest  upon  the 
Laramie.  The  lowest  beds  are  seal  brown,  very  fine-grtiined  sand- 
stones, containing  fossil  plant  remains  in  abundance,  overlaid  by 
coarser,  lighter-colored  sandstones  and  grits,  which  at  higher  horizons 
are  interbedded  with  soft  shales.  In  the  exposures  at  the  head  ot 
Smith  river,  near  Castle,  a  few  gasteropod  shells  and  Unio  remains 
were  found  in  the  finer-grained  beds.  In  this  vicinity  the  first  marked 
change  is  observed  in  the  beds.  Throughout  the  region  north  of  the 
Crazy  mountains  a  prominent  bed  of  white  calcareous  sandstone  occurs, 
interbedded  with  the  dark  colored  sandstones,  grits,  and  shale  beds  of  the 
Livingston,  about  600  feet  above  the  base.    No  fossils  were  observed 
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in  this  rock  in  the  vicinity  of  Castle,  bat  near  the  forks  of  the  Mussel- 
shell river  this  bed  is  composed  of  brackish-water  shellS'  of  Laramie 
types.  The  northern  portion  of  the  Crazy  mountains  is  comjiosed  very 
largely  of  Livingston  rocks.  A  section  made  along  Lebo  creek  east  of 
the  mountains  showed  a  total  thickness  of  7,100  feet  of  Livingston  sedi- 
ments, in  which  the  lower  beds  do  not  form  so  distinct  a  division  as 
elsewhere  in  the  neighborhood  of  the  Crazy  mountains. 

Li  the  mountainous  region  south  of  the  Gallatin  valley  the  only 
exposure  of  the  Livingston  is  in  the  Madison  range,  where  the  beds 
cover  an  area  of  15  to  20  square  miles  in  the  vicinity  of  Sphinx  mountaiD. 
They  are  thus  described  by  Dr.  A.  0.  Peale:  "The  strata  consist  of 
indistinctly  bedded  volcanic  material,  mostly  andesitic  in  nature,  and 
of  a  somber  hue.  At  one  or  two  places  conglomerates  made  up  of  all 
sorts  of  pebbles  are  seen  near  the  base."  The  beds  rest  unconformably 
upon  the  eroded  edges  of  all  the  Cretaceous  formations,  and  are  uncon- 
formably overlain  by  the  coarse  conglomerates  assigned  to  the  Eocene. 
On  the  eastern  flanks  of  the  Jefferson  range  another  exi>osure  of  the 
Livingston  occurs.  The  beds  present  a  somewhat  different  aspect  from 
those  just  described,  not  being  so  dark  in  color  and  showing  more'dis- 
tinct  evidences  of  bedding  and  seemingly  more  nearly  conformable  to 
the  underlying  Laramie  beds  with  which  they  are  in  contact.  In  the 
vicinity  of  the  Jefferson  canyon  they  have  a  dark  greenish-gray  color, 
and  apparently  contain  interbedded  hornblende  andesites,  which  seem 
to  have  been  laid  down  as  lava  flows.  Other  beds  are  conglomerates 
composed  of  all  sorts  of  volcanic  material,  andesites,  however,  as  at 
other  localities,  apparently  predominating.  The  period  during  which 
they  were  deposited  was  undoubtedly  one  of  great  volcanic  activity. 

The  water-laid  beds  of  the  basal  portion  of  the  formation  thus  far 
described  contain  but  small  and  local  bodies  of  conglomerate.  In  the 
section  which  has  already  been  given,  made  in  the  vicinity  of  Ookedale, 
these  beds  have  been  estimated  to  be  2,400  feet  thick.  In  the  Blue  Bim 
section,  which  does  not  embrace  the  entire  thickness,  there  is  some  600 
feet,  and  on  the  Bowlder  river,  where  they  are  capped  by  the  volcanic  ag- 
glomerate, the  total  thickness  is  not  thought  to  exceed  some  700  feet. 

THE  VOLOANIO  AOGLOMEBATES. 

Beds  of  consolidated  volcanic  ejectamenta  form  the  mountains  of  the 
western  part  of  the  Crow  Indian  reservation  and  terminate  the  Boze- 
man  coal  field  at  the  Boulder  river.  These  agglomerate  beds  rest 
directly  upon  the  lower  beds  of  the  Livingston  formation,  and  thinning 
out  westward  are  overlain  by  the  upper  part  of  the  same  formation) 
capped  iu  turn  by  the  great  thickness  of  sandstones  and  clays  forming 
the  Crazy  mountains. 

The  volcanic  agglomerate  attains  its  maximum  development  in  the 
region  drained  by  the  Boulder  river.  This  stream  is  a  clear  mountain 
torrent,  heading  in  the  high  plate^ius  and  peaks  north  of  the  Yellow- 
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Btone  park,  and  emptying  into  the  Yellowfltone  river  at  Big  Timber. 
In  its  lower  coarse  below  the  forks  the  valley  is  cut  in  the  volcanic 
agglomerates,  which  weather  into  castellated  knobs  and  maral  faces, 
adding  much  to  the  pictnresqneness  of  the  scenery.  At  the  forks  of  the 
stream  the  Laramie  Coal  Measures  dipping  northward  are  overlain  by 
the  dark-colored  rocks  of  the  Livingston  formation,  readily  distingaiah- 
able  by  their  color,  fracture,  and  weathering.  The  upper  parts  of  this 
section  are  cross  bedded,  poorly  assorted  sandstones,  very  dearly 
of  shallow  water  formation.  The  grains  are  angular,  bat  little  water 
worn,  though  not  less  so  than  the  rocks  of  the  Blue  Bim.  A  careful 
examination  shows  at  a  number  of  localities  a  decided  unconformity 
between  the  beds  at  the  top  of  the  series  aod  the  overlying  agglomer- 
ates. At  other  localites  there  is  an  apparent  gradation  of  the  water- 
laid  strata  into  the  fine  breccias,  so  that  the  section  shows  distinctly 
water-laid  beds  capped  by  a  series  of  strata  in  which  those  beds  alter- 
nate with  beds  showing  no  traces  of  such  action.  The  latter  become 
more  frequent  in  ascending  the  series  untQ  the  rocks  are  all  fine-grained 
breccias  that  pass  rapidly  into  the  coarse  volcanic  agglomerates  made 
up  of  large  angular  fragments  of  andesitic  lavas.  The  agglomer- 
ate beds  are  very  light  colored,  possessing  in  a  general  view  a  warm 
gray  tint.  The  fragments  composing  them  are  of  various  tints  of  gray, 
brown,  lilac  or  green,  the  last  color  often  predominating.  There  is  a 
rude  bedding  brought  out  by  the  rapid  weathering  of  fine-grained  ma- 
terial forming  thin  intercalations  rarely  more  than  a  few  inches  thick. 
The  agglomerate  fragments  range  in  size  from  minnte  particles  up  to 
blocks  four  feet  in  diameter,  though  seldom  so  large  as  the  latter. 
The  lavas  from  which  the  agglomerates  are  formed  are  all  andesitic, 
the  rocks  possessing  but  slight  variations  in  character.  Augit^-ande- 
site  is  often  conspicuous,  the  large  augite  phenocrysts  being  very 
abundant.  In  several  large  blocks  of  basic-looking  andesite  large  iso- 
lated hornblende  prisms  were  noticed.  As  a  whole  the  rocks  though 
so  light  colored,  are  decidedly  basic  and  in  thin  section  are  seen  to  be 
pyroxone-andesite. 

These  agglomerates  represent  the  products  of  explosive  volcanic 
action  from  a  *vent  on  the  shore  or  in  the  shallow  water  of  the  lake 
whose  sediments  formed  the  Livingston  beds.  The  flanks  of  the  cone 
built  up  of  this  volcanic  debris  were  covered  by  the  lake  waters  in  the 
subsidence  that  caused  the  deposition  of  the  great  thickness  of  sand- 
stones and  clays  that  form  the  Orazy  mountains. 

DISTRIBUTION. 

In  the  valley  of  the  lower  course  of  the  Boulder  river  the  total  thick- 
ness of  agglomerate  interbedded  between  the  Livingston  rocks  is  esti- 
mated to  be  at  least  2,000  feet.  The  beds  dip  at  a  low  angle  downstream 
and  are  seen  to  be  overlain  by  sandstones  and  purple  clays  a  few  miles 
above  Big  Timber,  frequent  sections  being  exposed  in  lateral  stream 
cuttings. 
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East  of  the  Boulder  river  these  agglomerates  form  the  highly  acd- 
deiited  count  ry  of  the  Crow  reservation,  where  they  rest  upon  nptamed 
and  eroded  Mesozoic  rocks.  In  this  region  a  thickness  of  over  2,000 
feet  was  observed  in  a  canyon  where  the  underlying  rocks  were  not  ex- 
posed to  view.  A  portion  of  this  breccia  is,  however,  believed  to  rep- 
resent subaerial  accumulations  deposited  contemporaneously  with  the 
water-laid  strata  that  cover  the  agglomerates  near  Big  Timber. 

Followed  westward  from  the  Boulder  river  the  agglomerates  are 
exposed  as  far  as  McAdow  canyon  and  Hunter's  hot  springs.  In 
the  hilly  country  between  the  Boulder  and  Yellowstone  rivers  the 
agglomerates  are  of  little  moment  in  the  topography;  gentle  grassy 
slopes  fall  off  gradually  to  the  broad  cobble-covered  terrace  flats  that 
border  the  Yellowstone  river.  In  this  region  exposures  mast  be  sought 
in  the  rocky  walls  of  the  little  canyons  cut  by  the  branching  headwaters 
of  Mendenhall  and  Antelope  creeks.  These  exposures  show  a  gradual 
thinning  out  of  the  agglomerates  to  the  north. 

In  the  bold  bluffs  facing  the  river  near  Springdale,  a  railroad  station 
25  miles  east  of  Livingston,  the  rocks  dip  at  an  angle  of  15^  east- 
ward, showing  the  influence  of  the  McAdow  canyon  folding.  The 
Springdale  bluff  shows  a  thickness  of  about  700  feet  of  breccia,  resting 
upon  typical  Livingston  beds  and  covered  by  the  pui*ple  clays  and  lilac 
sandstones  that  prevail  eastward.  The  cliffs  are  some  200  feet  high^ 
formed  of  light-colored  agglomerates  that,  when  seen  at  a  little'dis- 
tance,  closely  resemble  ordinary  sandstone.  The  base  of  the  section 
consists  of  dark  tufaceous  sandstones  resting  upon  the  water-laid  beds 
of  the  Livingston  series.  The  lowest  ledge  of  the  Springdale  blnfi 
is  a  very  hard  and  dense,  almost  black,  sandstone,  very  brittle,  and 
breaking  into  angular  debris.  It  is  immediately  overlain  by  a  ledge 
locally  charaeteristic  of  the  base  of  the  breccia.  This  rock  is  full  of 
dark  brown,  round  concretions,  1  to  2  feet  in  diameter,  that  resem- 
ble cannon  balls.  The  ^'cannon  ball"  bed  is  overlaid  by  beds  of  fine 
volcanic  material  resembling  a  coarse  and  poorly  assorted  volcanic  ash 
showing  no  evidence  of  water  action.  These  ash  beds  are  in  turn  over- 
lain by  a  second  cannon-ball  ledge  in  which  the  concretions  are  much 
smaller.  Above  this  last  bed  fine-grained  agglomerates  and  very 
coarse  agglomerates  alternate  in  rapid  succession  and  without  persist- 
ence of  horizon.  The  fragments  composing  these  agglomerates  of  the 
Springdale  block  are  andesitic  lavas  identical  with  those  forming  the 
beds  of  the  Boulder  river;  green,  brown,  lilac  and  gray  in  color  and 
varying  in  size  from  fine  lapilli  to  blocks  of  5  feet  across  (see  PI.  n). 

In  the  bluffs  of  Mendenhall  creek  east  of  Sjiringdale  station  the 
same  rocks  are  exposed  underlain  by  the  cannon-ball  beds  and  resting 
upon  the  earthy  brown  and  splintery  shales  and  sandstones  of  the 
Livingston  series.  East  of  Mendenhall  creek  the  agglomerates  are 
covered  by  the  overlying  sandstones. 

The  most  northern  exx)osure  of  the  agglomerates  yet  found  is  near 
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that  local  health  resort,  Hunter's  hot  springs,  some  3  miles  north  of 
the  Tellowstoae  river.  In  this  inter%'al  the  agglomerates  thin  out 
rapidly,  and  in  the  section  exposed  by  the  cre«k  a  mile  west  of  the  hot 
springs,  just  south  of  the  wagon  road,  the  conglomerate  is  but  25  feet 
thick  and  rests  unconforioably  upon  the  sandstones  beneath.  The 
upper  surface  is  uneven  and  covered  by  the  lilac  sandstones  and  purple 
shales  that  oaoally  are  above  it    (See  fig.  I.)    There  is  a  general  de- 
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erease  in  the  size  of  the  fragments,  as  well  as  the  thickness  of  the  beds, 
from  the  Boulder  river  northward.  In  the  area  thus  far  mapped  and 
studied  the  volcanic  agglomerates  cover  about  75  square  miles.  They 
also  extend  over  a  larger  area  in  the  western  portion  of  the  Crow  In- 
dian reservation. 

Small  and  local  intercalations  of  volcanic  gectamenta  showing  no 
assortment  or  rounding  by  the  action  of  wjiter,  occur,  however,  at  a 
number  of  localities  in  the  lower  part  of  the  Livingston  formation. 
Such  accumulations  areprominentin  the  vicinity  of  Flatiiead  pass,  and 
at  the  head  of  Smithriver,  near  the  mining  eauipof  Oa-^tle.  The  beds 
exposed  east  of  the  Crazy  mountains  frequently  consist  of  finer  grained 
material,  which,  in  thin  section  under  the  microscope,  is  seen  to  be  a 
good  pyroclastic  rock.  The  areas  of  Livingston  rocks  in  the  Madison 
range  and  along  the  Jefl'erson  river,  described  by  Dr.  A.  O.  Peale,  also 
consist  in  part  of  true  volcanic  accumulations,  the  latter  exposure 
showing  interbedded  lava  flows. 

RBLATIONS  TO   LEAP  BEDS, 

A  gradual  increase  in  the  thickness  of  the  beds  is  noted  in  tracing  the 
thinning  out  of  the  agglomerates,  and  the  thickness  at  Cokedale  cor- 
responds approximately  to  that  of  both  the  agglomerates  and  under- 
lying beds  together  of  the  eastern  localities.  It  is  supposed  tliat  in  a 
general  way  the  imposition  of  the  subaerial  agglomerates  was  synchro, 
nous  with  the  formation  of  littoral  deposits  of  debris  washed  down  from 
the  slopes  of  the  neighboring  volcano,  making  beds  of  a  somewhat 
Iiigher  horizon  than  those  beneath  the  agglomerate.    At  the  same  time 
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there  was  a  shore  to  the  westward  supplying  Arohean  debris  which 
mixed  with  volcanic  particles  appears  in  increasing  quantity  as  the 
rocks  are  followed  westward  firom  the  Boulder. 

LIVmaSTON  OONaLOMERATES. 

The  upper  portion  of  the  Livingston  is  for  convenience  designated  by 
this  name,  as  the  conglomerates  form  the  most  important  and  often  the 
most  conspicuous  beds  of  this  part  of  the  formation. 

Overlying  the  leaf  beds  and  volcanic  agglomerates  there  is  a  series 
of  shales  and  interbedded  sandstones  and  grits  that  form  a  promi- 
nent part  of  the  formation  wherever  the  upper  portion  is  exposed.  In 
the  eastern  part  of  the  region  the  sandstones  are  fine  and  uniform  in 
grain,  making  an  excellent  building  stone  in  the  vicinity  of  Big  Timber. 
Traced  westward  these  beds  are  easily  recognized  by  their  red  soUs  that 
form  the  terrace  flats  to  the  south  of  the  Yellowstone  river  as  far  as 
Springdale.  Beyond  here  they  form  the  low  hills  and  the  country  north 
of  Livingston.  It  is  in  these  same  shales  that  the  valley  of  Billman 
creek  has  been  cut,  and  they  have  also  afforded  the  material  out  of 
which  the  long  strike  valley  east  of  the  Bridger  mountains  has  been 
eroded.  In  the  extension  of  these  beds  westward  there  is  a  general 
persistence  of  character  of  the  shales  themselves,  but  on  the  other 
hand  the  thin  beds  of  <' freestone"  of  the  east  change  in  character, 
become  coarser,  and  in  the  Billman  creek  valley  form  lenticular  bodies 
of  coarse  and  illy  assorted  grits  and  conglomerates.  Northward  the 
open  valley  of  Flathead  creek  and  the  synclinal  basin  north  of  the 
Shields  river  valley  are  both  eroded  in  this  part  of  the  Livingston  for- 
mation. The  exact  nature  of  the  soft  clayey  shales  it  is  difficult  to 
make  out;  they  crumble  readily,  are  sometimes  quite  micaceous,  and 
change  from  green  to  red  on  weathering.  Thin  sections  of  the  associ- 
ated sandstones  show  them  to  be  made  of  volcanic  material,  grains  of 
andesitic  breccia  forming  a  considerable  part  of  the  mass.  This  series 
of  beds  has  thus  far  failed  to  yield  any  fossil  remains. 

Overlying  the  series  of  purple  shales  just  described,  the  rocks  are 
chiefly  sandstones  and  conglomerates.  They  do  not  form  a  distinct 
conglomerate  bed  throughout  the  field,  but  rather  a  series  of  sandstones 
and  silty  shales  holding  intercalated  beds  of  conglomerate,  the  latter 
rocks  becoming  more  prominent  toward  the  west,  and  attaining  their 
maximum  and  most  prominent  development  along  the  eastern  front 
of  the  Bridger  range.  That  they  form  a  true  part  of  the  series  is 
indicated  by  their  composition  and  by  the  gradual  transition  of  the 
underlying  beds  into  the  conglomerate  series.  Because  of  their  coarser 
nature  a  study  of  the  pebbles  is  more  easily  made  in  these  beds,  and 
this  has  been  most  feasible  in  the  exposures  of  the  western  part  of  the 
field. 

Near  Hunter's 'hot  springs  the  monoclinal  ridges  back  of  the  hotel 
are  formed  of  sandstones  belonging  to  this  horizon  that  include  leutic- 
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liar  intercalations  of  conglomerate,  in  which,  besides  the  usual  variety 
}f  volcanic  rocks,  gneiss,  quartzite  and  limestone  pebbles  were  recog- 
[iized.  These  ledges  are  overlain  by  sandstones  and  purple  clays  that 
represent  the  higher  part  of  the  formation.  At  the  mouth  of  Shields 
river  the  sandstones  interbedded  ^ith  the  purple  and  green  clays  are 
lark  and  greenish  in  color  and  contain  conglomerate  layers  with 
qaartzite  and  limestone  pebbles. 

From  Big  Timber  westward  the  grains  forming  these  rocks  become 
very  slightly  coarser  and  in  the  high  hills  east  of  the  Bridger  range 
become  conglomerates.  These  hills  are  separated  from  the  mountains 
i>y  a  long  strike  valley  cut  in  the  purple  shales  and  drained  by  Bridger 
uid  Brackett  creeks.  The  cliffs  east  of  these  creeks  show  a  thickness 
>f  over  2,000  feet  of  sandstones,  conglomerates,  and  sandy  shale.  Sev- 
aral  detailed  sections  were  made,  but  are  of  little  general  interest,  save 
bo  show  the  proportion  of  conglomerate.  Brown  earthy-colored  sand- 
stones grade  rapidly  into  conglomerates  and  alternate  with  gray,  silty, 
incoherent  clay  shales.  The  rugged  ridge  separating  Brackett  creek 
from  the  flat  valley  to  the  north  is  formed  by  a  sharp  anticlinal  uplifb 
of  these  conglomerates.  Plate  ni  shows  the  ledges  on  the  summit 
of  the  ridge.  The  importance  which  attaches  to  these  conglomerates 
arises  from  the  light  they  throw  upon  the  relation  of  the  Livingston 
formation  to  the  Laramie,  and  to  the  post-Laramie  movements  which 
elsewhere  had  been  found  to  be  so  important.  The  large  size  of  the 
pebbles  of  the  conglomerate  permits  a  ready  recognition  of  their  litho- 
logical  nature,  and  this  upon  examination  proves  to  be  of  the  greatest 
interest.  In  the  cliffs  east  of  Bridger  creek  and  the  ridges  cut  by 
Brackett  creek,  the  conglomerates  of  the  series  occupy  a  very  promi- 
nent part  of  the  formation.  .  The  accompanying  illustration  (PI.  iv) 
shows  the  size  and  well-rounded  character  of  the  pebbles  forming  the 
conglomerates.  It  is  reproduced  from  a  photograph.  SectiouH  made 
near  Stone's  creek  and  on  Brackett  creek  show  a  thickness  of  2,000  feet 
of  very  coarse  sandstones  and  conglomerates  in  which  a  large  number 
of  pebbles  are  noted  that  are  not  of  volcanic  origin.  In  both  these 
sections  the  conglomerates  contain  pebbles  of  granite,  quartzite  of  va- 
rious colors,  limestones  showing  chert  and  carboniferous  fossils,  and 
cretaceous  shales  aud  sandstones.  The  volcanic  rocks  also  show  a  wide 
variety;  whereas  the  pebbles  of  the  lower  beds  show  but  little  variety 
of  the  andesite,  those  of  the  higher  strata  exposed  at  Bridger  and 
Brackett  creeks  contain  olivine  pori)byrite,  hornbleude-porphyrite, 
pyroxene-andesite,  quartz  diorite,  and  dacite.  The  first  of  these  rocks 
is  unknown  elsewhere  in  this  region.  The  dacite  occurs  as  an  intrusion 
in  the  Laramie  Goal-measures. 

There  is  some  evidence  that  may  prove  sufficient  cause  for  a  separa 
tion  of  these  conglomerates  and  silts  from  the  Livingston  formation 
and  their  recognition  as  the  base  of  the  Fort  Union  group. 
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MATERIALS  COMPOSINO  THE  LiyiNGSTON. 

The  peculiar  appearance  of  the  rocks  overlying  the  coal  beds  of  the 
Bozeman  coal  field  was  noticed  by  the  geologists  of  the  Haydeu  Sur- 
vey/ but  the  volcanic  nature  of  the  pebbles  was  first  established  by 
the  geologist  belonging  to  the  Northern  Transcontinental  Survey,  by 
whom  descriptions  of  the  conglomerates  were  published.* 

The  general  appearance  of  the  coarse  sandstones  of  the  lower  part 
of  the  formation  suggests  the  volcanic  nature  of  the  materials  com- 
posing them.  In  the  hand  specimen  particles  of  andesite  are  frequently 
distinguishable,  and  the  opaque  white  feldspars  derived  from  the 
andesites  are  always  a  conspicuous  feature  of  the  rocks.  The  con- 
glomerates of  the  leaf  beds,  though  always  of  merely  local  develop- 
ment, are  frequently  prominent  parts  of  the  outcrop.  The  pebbles  of 
these  conglomerates  are  almost  wholly  andesitic  in  character,  the  rare 
exceptions  being  a  few  pebbles  of  quartzite  found  at  a  few  localities 
at  this  horizon. 

Microscopic  examinations  of  the  rocks  show  a  mixture  of  volcanic 
with  archean  material.  The  character  of  the  rocks  of  the  Blue  rim 
section  has  already  been  stated.  That  of  the  strata  in  the  vicinity  of 
Cokedjile  is  typical  of  this  formation  generally.  The  lower  1,000  feet 
of  beds  show  an  admixture  of  andesitic  debris  with  Archean  material, 
the  latter  being  much  more  abundant  than  in  the  rocks  of  the  Blue 
rim,  but  in  widely  varying  quantity  at  diflerent  horizons.  Many  of 
the  Cokedale  rocks  show  no  assortment  of  the  grains,  as  there  would 
be  if  there  had  been  wave  action  during  their  deposition,  and  they 
probably  represent  ash  showers.  The  andesites  are  all  of  types  repre- 
sented by  the  intercalated  volcanic  agglomerates,  described  later. 
Thin  sections  kindly  examined  for  me  by  Mr.  Whitman  Cross  show  the 
rocks  overlying  the  coal  near  the  Chestnut  mine  to  be  composed  of  fine 
to  coarse  andesitic  d6bris  but  little  different  from  that  seen  in  thin  sec- 
tions of  rocks  from  the  same  horizon  north  of  the  Crazy  mountains. 

The  conglomerates  of  the  upper  part  of  the  formation  show  a  much 
wider  variety  in  composition.  Inconspicuous  features  in  the  exposures 
east  of  Livingston,  they  form  the  high  hills  east  of  the  Bridger  range, 
where  they  attain  their  greatest  development  and  become  less  and  less 
prominent  parts  of  the  formation  northward.  In  the  hills  just  men- 
tioned the  conglomerates  consist  of  well-rounded  pebbles  up  to  10 
inches  in  diameter,  which,  though  chiefly  of  volcanic  rocks,  are  of  many 
types,  and  include  moreover  a  conspicuous  proportion  of  other  rocks. 
Microscopical  examinations  show  the  following  variety  of  igneous  rocks: 

Oliviiie-poppliyrite. 
Homblende-porphyrite. 
Pyroxene-andesito. 
Quartz-diorite. 
Dacito  (or  rliyolitef). 

^Dr.  A.  C.  Peiile,  Aim.  Rept.  U.  S.  Geol.  and  Geog.  Survey,  1871,  pp.  49, 173;  idem, 
1872,  pp.  25,  112. 
•Waldemar  Lindgren,  vol.  xv,  Tenth  Census  U.  S.,  p.  725. 
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ebbles  of  Arclieaii,  gneisses,  and  quartzites  also  occur,  together 
L  limestones  showing  Paleozoic  fossils  and  Dakota  conglomerate. 

FOSSIL  BBHAINS  OF  LIVINaSTON  FOBHATION. 

he  fossils  of  the  Livingston  formation  consist  of  plant  remains, 
id  most  abundantly  in  the  southern  exposures,  throughout  the 
eman  coal  field,  and  a  meager  moUuscan  fauna  most  abundant  in 
extreme  northern  portion  of  the  Grazy  mountain  country. 

FOSSIL  FAUKA  OF  THE  UVINGSTOK. 

he  moUuscan  remains  are  of  two  kinds,  fresh- water  and  brackish- 
er  forms.  The  former  occurs  together  with  leaf  remains  in  the  cU£b 
[cAdow  canyon  of  the  Yellowstone  and  at  the  headwaters  of  Smith 
r.  At  the  first  locality  Unio  remains,  specifically  indeterminable, 
fragmentary  gastropods  have  been  collected.  At  the  head  of  the 
jh  fork  of  Smith  river  a  small  collection  of  fossils  was  obtained 
1  the  black  calcareous  shales  of  the  formation,  but  the  shells  have 
1  deformed  by  the  flexing  of  the  strata.  Unio  remains  are  abun- 
t,  but  can  not  be  preserved.  The  other  shells  brought  are  abundant 
have  been  examined  for  me  by  Mr.  T.  W.  Stanton,  who  reports  as 
)ws :  ^*  The  fosssils  from  this  localiljy  are  very  imperfectly  preserved 
the  identifications  are  too  doubtful  to  be  of  value.  All  that  can 
aid  of  them  is  that  they  are  fresh- water  forms  having  some  resem- 
ice  to  species  from  the  Fort  Union  bed  near  Fort  Union  and  at  the 
Lth  of  the  Yellowstone,  as  follows: 

Ooniahasia  tenuicaHnata  M  and  £L 

Goniabaais  i^ebrascensis  M  and  H. 

A  third  form  represented  by  a  single  mold  resembles  Thaumoiku 
UBifonni8  M  and  H,  a  land  shelL  " 

1  the  region  northeast  of  the  Grazy  mountains,  drained  by  the  Mos- 
hell  river,  a  bed  of  limestone  full  of  shell  remains  occurs,  inter- 
ded  with  the  Livingston  sandstones  and  conglomerates,  a  few  hun- 
1  feet  above  the  base  of  the  formation.    The  species  obtained  from 

bed,  are  thus  described  by  Mr.  Stanton :  <<  The  three  species  and  one 
iety  in  this  lot  are  all  brackish-water  forms,  and  were  all  originally 
oribed  from  the  Judith  river  beds  near  the  mouth  of  Judith  river. 
» Oorbicula  and  the  Oorbola  have  been  found  in  the  Laramie  of 
valley  of  Bitter  creek,  southern  Wyoming,  and  the  Oorbula  ranges 
L  down  in  the  marine  Oretaoeous.  There  is  no  doabt  that  these  iba- 
came  from  the  Laramie. 

1.  Ostrea  subtrigonalia  M.  and  H. 

2.  OarHoula  cytheriformia  M.  and  H. 
8.  Oorbula  aubtngonaUa  M.  and  H. 

4.  Oorbula  subtrigonaliSy  var.  perundata^  H.  and  H. 
he  horizon  from  which  these  brackish-water  fbrms  were  obtained  It 
^  that  at  which  the  fresh- water  moUusks  were  Ibond 
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FOSSIL  FLORA.  OF  THE  UYINGSTON  FORMATION. 

The  abundance  of  fossil  plant  remains  in  both  the  tme  Laramie  and 
the  Mission  creek  formations  has  already  been  noted.  OoUections  were 
made  from  both  horizons  as  early  as  1871  by  Dr.  A.  0.  Peale  and  other 
members  of  the  Hayden  Survey,  and  together  with  further  collections 
made  in  1872  and  1878  were  submitted  to  Prof.  Leo  Lesqnereux.  In 
subsequent  years  the  collections  were  largely  increased  by  Dr.  Peale, 
Prof.  F.  H.  Knowlton,  and  the  writer.  At  my  request  a  careful  revision 
of  this  work,  together  with  a  study  of  all  other  material  from  the  same 
region,  was  undertaken  by  Prof.  Knowlton,  and  his  report  is  a  very  im- 
portant contribution  to  the  paleobotany  of  the  Laramie.  This  work  not 
only  describes  and  tabulates  the  species  collected  from  the  Laramie  Goal- 
measures  and  those  from  the  Livingston  formation,  but  it  clears  up  the 
confusion  resulting  from  the  mixing  up  of  collections  from  various  hori- 
zons and  localities  described  in  the  early  reports  of  the  Hayden  Surv^i 
a  work  so  frequently  referred  to  in  the  literature  of  the  Laramie.  As 
many  of  Lesquereux's  type  species  of  Laramie  plants  were  in  these  eA 
lections,  the  importance  of  a  carefal  separation  of  collections  from  dif- 
ferent localities  and  horizons  will  be  readily  appreciated.  This  necessi- 
tated a  careM  examination  of  each  si)ecimen  of  the  Hayden  coUections. 
This  has  been  done  by  Dr.  A.  0.  Peale,  by  whom  most  of  the  si>ecimenB 
were  obtained.  This  has  shown  that  fossil  plant  remains  from  both 
the  Laramie  Ooal-measures  and  the  Livingston  formation  were  placed  to- 
gether, and  with  specimens  from  the  volcanic  rocks  of  the  Yellowstone 
park  were  described  as  Laramie  species.  The  latter  have  been  sepa- 
rated out  and  the  specimens  from  each  locality  and  horizon  in  theBoze- 
man  district  discriminated*  The  collections  studied  by  Proi^  Knowlton 
are  from  five  different  localities  and  represent  two  horizons,  viz,  ftrst^ 
Laramie  Ooal-measures,  and,  second,  the  Mission  creek  formatioiL  The 
first  includes  the  specimens  labeled  Bear  creek,  Fir  canyon,  and  Fort 
Ellis,  Chestnut  and  the  Oraig  and  Horr  mines  (Oinnabar  field).  The 
specimens  labeled  Hodgson  coal  mine,  Flathead  pass,  Mission  creek 
and  Bear  creek  (Madison  valley)  are  from  the  lower  portion  of  the 
Livingston  formation,  and  can  be  readily  distinguished  by  their  volcanio 
matrix  from  the  specimens  obtained  from  the  Laramie  rocks. 

In  the  accompanying  report  Prof.  Elnowlton  has  shown  the  similarity 
of  the  flora  of  the  Livingston  beds  with*  that  of  the  Denver  formatioD, 
and  the  table  of  distribution  and  the  relative  abundance  of  certain 
species  show  quite  clearly  that  the  flora  of  the  Livingston  is  distinct 
both  from  that  of  the  Laramie  and  that  of  the  Fort  Union  formation. 

T7N00IIFOBMITY   BETWEEN  LARAMTB  AJSID  LIVINGH3TOV  FORMAIIOHB. 

XJnocmformity  between  these  two  formations  has  been  observed  hj 
Dr.  A.  O.  Peale  in  the  vicinity  of  Sphinx  mountain  in  fhe  Ma^jun^ 
raiiga    At  this  place  an  area  of  Livingston  hedSf  xq^resenting  Urn 
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lower  part  of  the  formation,  rests  tn  marked  angular  unconformity  upon 
the  Dakota,  and  all  later  formations  including  the  Laramie.  An  up- 
lift, followed  by  an  erosion  of  about  3,000  feet  of  strata  at  the  close  of 
the  Laramie  and  before  the  deposition  of  the  Livingston,  is  quite  clearly 
evidenced.  Throughout  the  region  east  of  the  mountains  examined 
by  the  writer,  the  Livingston  beds  have  not  been  found  resting  upon 
strata  older  than  the  Laramie.  Gonsiderable  variations  in  the  thick- 
ness of  the  latter  are  believed,  however,  to  be  in  part  due  to  a  period 
of  erosion  preceding  the  deposition  of  the  Laramie. 

Undoubted  proof  of  unconformity  between  the  two  formations  is, 
however,  afforded  by  the  pebbles  of  the  conglomerates  of  the  Living- 
ston. GQie  Cretaceous  section  up  to  and  including  the  Laramie  affords 
proof  of  considerable  oscillation  of  sea  and  land,  but  there  is  good 
ground  for  believing  that  the  earlier  sediments  of  this  age  were 
nowhere  elevated  and  subject  to  erosion.  The  sandstone  and  conglom- 
erates of  the  Laramie  all  indicate  their  derivation  from  Archean  land. 
No  fragments  of  other  rocks  have  yet  been  observed.  Li  the  Living- 
ston, on  the  contrary,  there  are  pebbles  from  aU  earlier  rock  masses, 
indicating  very  clearly  the  erosion  of  adjacent  land  masses  consisting 
in  part  of  upturned  sedimentary  rocks  and  forming  the  record  of  a 
period  of  erosion  of  6,000  feet  or  more  of  strata.  The  conglomerates 
contain  pebbles  referable  by  fossils  or  Uthological  peculiarities  to  the 
Laramie,  Montana,  Colorado,  Dakota,  Jurassic,  and  Carboniferous, 
together  with  others  of  limestone  that  may  be  Cambrian,  and  a  variety 
of  quartzites  and  gneisses  that  are  probably  Archean.  This  lithologi- 
cal  proof  of  a  great  unconformity  is  in  itself  a  sufficient  cause  to  disre- 
gard the  apparent  conformity  of  the  two  formations  in  the  region  east 
of  the  uplifts  of  the  Front  ranges.  It  is  evident  moreover  that  the 
Blight  erosion  of  this  region,  and  the  horizontal  attitude  of  the  strata 
during  the  erosion  interval,  would  necessarily  make  an  unconformity 
less  marked  and  much  harder  to  detect  in  this  region  than  nearer  the 
shore  line  where  the  coarser  sediments  and  the  greater  uplift  and  erosion 
aU  reduce  the  unconformity  more  apparent. 

THE  FORT  UNION  FORMATION. 

In  the  Crazy  mountains  and  the  broken  plains  country  to  the  east 
the  Livingston  is  overlaid  by  a  series  of  beds,  believed  to  be  a  distinct 
formation,  corresponding  in  stratigraphic  position  and  fossil  contents 
to  the  beds  exposed  along  the  Missouri  river  at  the  mouth  of  the  Yel- 
lowstone, so  long  known  in  geological  literature  as  the  Fort  Union 
beds.  A  detailed  description  of  this  formation  will  not  be  given  here, 
as  it  will  be  discussed  in  another  paper.  The  formation  consists  of 
rather  massive,  cross-bedded  sandstones,  with  gray,  silty  shales  and 
local  lenses  of  impure  limestone.  In  Uthological  habit  and  general 
field  appearance  the  formation  is  easily  distinguished  from  either  the 
Laramie  or  Livingston  rocks,  and  its  fossil  contents  consiat  wholly  of 
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land  and  of  fresh- water  mollasks,  and  of  plants  characteristic  of  the 
Fort  Union  of  the  Missouri  river.  A  measured  thickness  of  4,000 
feet  was  observed  overlying  the  Livingston,  on  Labor  creek  east  of 
the  Crazy  mountains.  The  rocks  of  this  formation  have  never  been 
found  west  of  the  foothills  of  the  Bocky  mountains,  but  cover  the 
greater  part  of  the  plains  to  the  eastward. 

AGE  OP  THE  LIVINGSTON  FORMATION. 

The  different  views  held  by  geologists  upon  the  age  and  relations  of 
the  Laramie  group,  are  due  to  a  fundamental  difference  in  the  defini- 
tion. The  name  was  originally  applied  by  King  to  the  series  of  con- 
formable sediments  ending  the  marine  Gretaceous.^ 

A  very  much  wider  significance  was  given  to  the  term  Laramie  by 
Dr.  White,  who  correlated  the  various  lignite-bearing  strata  of  the 
Bocky  mountain  region,  under  the  name  Laramie  group.  Thus  defined 
the  name  included  formations  which  further  researches  show  to  be  dis- 
tinct in  both  stratigraphic  relations  and  paleontological  remains.'  It 
is  evident  also  that  collections  of  fossils  from  this  heterogeneous  group 
of  strata,  having  been  described  as  from  the  Laramie  group,  have  made 
the  so-called  Laramie  flora  and  fauna  an  unreliable  criterion,  by  which 
to  distinguish  true  Laramie  from  x)ost-Laramie  strata. 

The  facts,  of  stratigraphy  and  of  lithology  herein  presented  demand 
the  recognition  of  the  importance  of  the  interval  between  the  Laramie 
and  the  Livingston  deposits.  The  importance  of  this  interval  is  also 
shown  by  the  plant  remains  of  the  two  formations,  which  present  such 
differences  and  biological  development  as  fully  sustain  the  deductions 
from  stratigraphical  evidences.  It  should  be  stated,  however,  that  it  i& 
only  now,  since  the  thorough  revision  of  the  flora  of  the  so-called  Lara- 
mie, in  which  the  collections  from  the  Denver  and  the  Fort  Union  have 
been  separated,  that  such  evidence  is  of  value. 

Unfortunately,  the  known  moUuscan  remains  do  not  aid  us  in  deter- 
mining the  imx)ortance  of  this  erosion  interval,  because  the  invertebrate 
fiiuna  of  the  Laramie  is  as  much  in  need  of  revision  as  the  fossil  flora. 
It  has  been  repeatedly  stated,  by  eminent  paleontologists,  that  sedimen- 
tation has  been  continuous  and  uninterrupted  from  the  beginning  of 
the  Laramie  to  the  end  of  the  beds  called  Fort  Union,  which  are,  in 
this  paper,  separated  from  the  Livingston  as  a  higher  series.  The  fossil 
fjEkuna  has  been  said  to  be  the  same  from  base  to  top  throughout  this 
series.  A  careflil  tabulation  of  species  from  different  horizons  shows, 
however,  that  this  is  not  true  in  the  collections  made  ttom  the  vicinity 
of  the  Orazy  mountains. 

The  oyster  bed,  found  in  the  Livingston,  clearly  shows  an  interval  of 


>Bep.  Fortieih,  Pttr.  Survey,  vol.  i,  p.  831« 

*Tb»  Denver  Tertiary  Formation;  Am.  Jour.  8oL,  Apifly  188B.    Pimt-iTiaTunit  D^ 
yorit  of  Colorado;  Am.  Jovr.  Sol.,  July,  1882. 
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qniet,  succeeding  the  formation  of  the  sandstones  and  grits  of  yolcanic 
material,  during  which  tiie  beds  were  covered  by  brackish  waters. 

The  fresh- water  invertebrate  fossils,  at  higher  horizons,  seemingly 
Indicate  a  change  in  the  character  of  the  waters,  and  the  final  recession 
of  the  sea.  The  fossils  of  the  oyster  bed  are,  however,  indentical  with 
forms  characteristic  of  the  Goal-measures  of  the  Laramie,  underlying 
the  Livingston  in  this  same  region,  and  therefore  they  can  not  be  used 
as  an  argument  for  the  separation  of  the  two  formations,  but  clearly 
show  the  existence  of  a  Laramie  fauna  in  brackish  waters,  after  the 
deiK>8ition  of  several  hundred  feet  of  Livingston  beds.  It  should  be 
(Stated,  however,  that  none  of  the  conglomerates  of  the  formation,  in 
the  region  in  which  the  oyster  bed  is  found,  contain  pebbles  indicating 
unconformity.  It  is  indeed  possible  that  these  beds  are  incorrectly 
assigned  to  the  Livingston,  and  should  be  classed  as  Laramie. 

As  the  stratigraphical  evidence  herein  presented  shows  an  uplift^ 
followed  by  a  period  of  erosion  after  the  deposition  of  the  Laramie 
Ooal-measures,  and  before  the  Livingston  period,  and  the  plant  remains 
show  a  flora  distinct  from  the  Laramie  flora,  and  allied  to  that  of  the 
Denver  beds  of  Colorado,  the  Livingston  beds  are  clearly  to  be 
assigned  to  the  post-Laramie. 

The  facts  discovered  make  it  necessary  to  limit  the  use  of  the  term 
Laramie  to  the  original  definition,  which  applied  the  name  to  the  stxata 
ending  the  sequence  of  conformable  sediments  of  Cretaceous  age;  this 
leaves  no  alternative  but  to  call  the  Livingston  beds  post-Laramie. 
Such  a  designation  will,  of  course,  be  questioned  by  those  using  the 
term  Laramie  in  a  broader  sense.  The  great  thickness  of  beds  overly- 
ing the  Livingston  formation,  aggregating  some  8,000  feet  of  strata 
and  forming  the  Crazy  mountains,  has  thus  far  proved  too  barren  in 
fossils  to  assign  positively  any  definite  age  to  the  strata.  Upon  litho- 
logical  grounds  and  from  its  stratigraphical  position  it  is  regarded  as 
an  equivalent  of  the  Fort  Union  strata  of  eastern  Montana.  This  is 
supported  by  the  leaf  remains  obtained  from  the  beds. 

CANADIAN  NOMENGLATUSE. 

In  the  northward  extension  of  the  Great  Plains  and  the  fbothills  of 
the  Bocky  mountains  into  Canadian  territory,  the  carefdl  work  of  the 
geologists  of  the  Canadian  Geological  Survey  has  added  much  to  our 
knowledge  of  the  Cretaceous  terranes.  Both  Dr.  Dawson  and  Mr. 
Tlyirell  have  subdivided  the  great  thickness  of  strata  found  overlying 
the  Montana  group  into  series  stratigraphically  distinct.  Though  the 
tenn  Laramie  group  is  retained  for  the  entire  thickness,  Tyrrell  states 
clearly  that  the  lower  of  the  two  series  into  which  he  divide  the  strata 
(i.  tf.,  the  Edmonton  beds)  is  alone  entitled  to  that  name.  The  overljring 
Paskapoo  series  he  considers  distinct,  and  though  there  is  no  apparent 
break  or  unconformity  between  them  and  the  Edmonton,  the  flora  and 
fEHina  indicate  an  Eocene  age.  These  beds  are  probably  identioal  with 
the  Fort  Union  group  of  Montana. 
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The  Edmonton  is  described  by  Tyrrell  as  the  most  characteristic 
series  of  the  Northwest  territory,  for  although  its  thickness  never 
exceeds  700  feet  the  strata  are  horizontal  and  overlie  a  great  extent  of 
country.  They  consist  of  whitish  or  light  gray  clays  and  soft  day^ 
sandstones  weathering  rapidly  and  into  rounded  outcrops.  The  beds 
are  frequently  seamed  with  layers  of  ironstone  whose  nodules  cap  pin- 
nacles cut  in  the  soft  sandrock.  It  is  essentially  a  coal  horizon  and  of 
considerable  economic  importance.  The  fossil  fauna  and  flora  includes 
a  number  of  brackish-water  sheUs,  and  dinosaurian  remains  and  plant 
remaiQs  closely  related  to  the  Belly  river,  and  of  unquestioned  Laramie 
types. 

The  PaskajKM)  beds  include  all  the  rocks  generally  ascribed  in  this 
part  of  Canada  to  the  Laramie  that  overlie  the  Edmonton  series.  A 
thickness  of  5,700  feet  is  exposed  on  the  outer  edges  of  the  foothills. 
The  rocks  are  light  gray  or  yellow  sandstones  weathering  brown,  thickly 
bedded  and  cross  bedded  with  light  blue  gray  or  olive  sandy  shales, 
holding  intercalations  of  hard  lamellar  sandstones,  and  rarely  lenses  of 
blue  concentric  weathering  limestones.  The  whole  series  is  character- 
ized by  the  presence  of  land  and  fresh- water  shells,  and  a  flora  of  Fort 
Union  type. 

Mr.  TyrreU  says  the  Bocky  mountain  upUft  began  after  the  deposition 
of  the  Edmonton  Laramie,  the  plains  gradually  sinking  beneath  the  level 
of  the  fresh-water  lake.  The  distinction  between  the  Fort  Union  and 
the  coal-bearing  Laramie  has  been  strongly  insisted  upon  by  Newberry, 
by  whom  the  Fort  Union  with  its  wholly  distinct  flora  was  regarded  as 
Eocene.  That  no  unconformity  has  been  recognized  between  the  two 
in  the  region  of  the  Great  Plains  is  to  be  expected,  but  the  collections 
of  Pro£  L.  F.  Ward  from  near  Glendive,  on  the  lower  Yellowstone  river, 
seem  to  show  the  absence  of  the  Laramie  as  defined  in  this  paper  at  that 
locality,  the  Fort  Union  resting  directly  upon  Fox  hiU  strata.  The  inter- 
I>olation  of  the  Livingston  series  and  the  great  unconformity  it  shows, 
between  the  coal-bearing  Laramie  and  the  Fort  Union,  seems  to  be 
good  and  sufficient  grounds  for  the  adoption  of  Pro£  Newberry's  divi- 
sions, and  places  us  in  accord  with  the  results  of  recent  work  in  Colo- 
rado, so  fully  described  by  Gross  and  Hill  in  their  recent  publication. 

POST-LARAMIB  VOLCANIC  ERUPTIONS. 

The  rocks  described  as  parts  of  the  Livingston  formation  all  suggest 
the  importance  and  extent  of  the  volcanic  activity  that  followed  the 
coal-making  period  of  the  Laramie.  The  water-laid  sediments  and  the 
terrestrial  accummulations  of  breccias  and  agglomerate  both  clearly 
show  the  proximity  of  volcanic  centers.  These  rocks  have  now  beea 
identified  over  parts  of  a  large  area  of  the  Bocky  mountain  front  in 
Montana  and  show  that  the  eruptions  were  not  merely  local  in  charao- 
ter.    At  only  one  locality,  observed  by  Dr.  A.  0.  Peale,  near  the  Jef 
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ferson  river,  have  interbedded  lava  flows  been  observed.  The  deposits 
generally  seem  to  indicate  a  period  of  volcanic  outbursts,  rather  than 
profound  intrusions  or  extensive  outflows  of  later  ages.  This  volcanic 
activity  became  the  most  important  feature  of  Tertiary  time  in  this 
region  and  profoundly  modified  the  topography,  which  is  today  largely 
due  to  the  breccias  and  lavas  of  that  age.  The  importance  of  the  Liv- 
jngston  rocks  is  apparent  when  it  is  considered  that  the  volcanoes  of 
that  period  were  the  ancestors  of  the  great  volcanoes  of  Tertiary  time, 
and  the  definite  establishment  of  the  stratigraphical  position  of  the 
earliest  records  of  this  activity  is  the  foundation  for  the  study  of  the 
order  of  succession  of  the  volcanic  rocks  of  the  region  and  the  geolog- 
ical history  which  they  record* 

It  may  be  of  interest  in  this  connection  to  refer  briefly  to  other  occur- 
rences of  volcanic  rocks  in  the  Oretaceous.  The  presence  of  conglomer- 
ates formed  of  volcanic  pebbles  in  what  is  here  designated  the  Living- 
ston series  was  noted  by  Lindgren  while  studying  the  relations  of  the 
coal  beds  to  the  older  rocks  for  the  Northern  Transcontinental  Survey.^ 
In  his  later  paper  on  eruptive  rocks  from  Montana,^  he  states:  ^^The 
character  of  the  subaerial  masses  accompanying  these  eruptions  is  not 
well  known;  only  a  few  conglomerates  in  the  Laramie  give  some  hint 
as  to  their  nature.  In  the  case  of  a  volcanic  conglomerate  at  the  coal 
fields  of  Bozeman,  the  horizon  could  be  determined  to  be  2,200  feet 
above  strata^  in  which  fossils  of  the  Fort  Benton  group  were  found. 
This  conglomerate  consists  of  pebbles  of  hornblende-andesite^  to  which 
consequently  no  later  age  than  lower  Laramie  can  be  assigned." 

In  a  conglomerate  about  1,000  feet  above  Cretaceous  No.  2,  in  the 
Highwood  mountains,  dacites  and  andesites  were  found  by  the  same 
observer.  Augite-andesite  pebbles  form  a  conglomerate  exposed  on 
Bixteen-mile  creek,  and  considered  by  Lindgren  to  be  Laramie. 

In  Canada  Dr.  Dawson  has  described  the  occurrence  of  volcanic 
agglomerates  similar  to  those  of  Montana  interbedded  in  a  series  of 
strata  overlying  the  Kootanie  coal  seams,  and  referred  to  the  Dakota. 
These  agglomerates  occur  at  a  horizon  about  3,350  feet  above  the 
Kootanie  coal  seams,  and  consist  of  ^^  volcanic  rocks  chiefly,  if  not 
entirely,  firagmental,  forming  an  agglomerate  of  varying  coarseness, 
frequently  so  fine  as  to  be  designated  a  volcanic  ash."  For  the  most 
part  they  are  grajdsh  green  or  purple,  and  toward  the  base  weather 
easily,  forming  rounded  crumbling  masses.  This  description  is  equally 
applicable  to  the  agglomerates  of  the  Bozeman  coal  field.  In  the  gen- 
eral geology  of  his  report,  Dr.  Dawson  alludes  still  further  to  the  vol- 
canic agglomerates :  <<  The  volcanic  ash  beds  and  agglomerates  of  the 
Oretaceous  in  this  region  are  evidently  due  to  a  local  eruption  which 
had  its  center  in  the  latitude  of  the  Crow  Nest  pass.  These  volcanic 
rocks  have,  however,  been  traced  north  and  south  from  this  point  over 

1  Tenth  CensoB;  toI.  xt,  p.  726. 
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a  total  length  of  45  miles,  and  may  probably  have  at  one  time  had  as 
great  an  extension  east  and  west,  though  this  has  sabseqaently  been 
diminished  by  the  folding  together  of  the  beds.  The  volume  of  strata 
between  the  coal-bearing  horizon  and  the  base  of  the  volcanic  rock  is 
estimated  approximately  at  3,350  feet  in  the  Grow  iN'est  pass,  and  2,400 
feet  on  South  Kootanie  pass.  The  volcanic  rocks  themselves  are  2,200 
feet  thick  at  Grow  Nest  pass  and  thin  rapidly  to  the  north  and  south. 
Dakota  plants  are  found  a  few  hundred  feet  below  these  volcauio 
rocks.'^ 

SUMMARY. 

The  facts  presented  in  this  paper  are  believed  to  be  an  iraportant 
contribution  to  our  knowledge  of  the  orographic  and  structural  geology 
of  the  Bocky  mountains.  The  post-Laramie  movements  that  formed 
so  important  a  part  of  the  mountain  building  period  in  Colorado  are 
herein  shown  to  have  this  parallel  in  Montana  and  to  accord  with  the 
observations  made  in  Ganada  by  Dawson  and  Tyrrell. 

The  facts  which  have  been  presentcni  maybe  summarized  as  foUows: 

First.  The  coal-bearing  Laramie  terminated  the  succession  of  con- 
formable cretaceous  sediments. 

Second.  The  beds  overlying  tne  Laramie  Goal-measures  give  evidence 
in  their  pebbles  of  an  unconformity  with  them  and  are  distinguished 
by  a  remarkable  change  in  their  composition.  To  this  series  of  beds 
the  name  Livingston  formation  is  applied.  It  consists  of  sandstones, 
conglomerates,  and  shales,  formed  chiefly  of  andesitic  volcanic  materiid, 
with  an  admixture  of  Ai  chean  debris  near  the  shore  line.  The  beds 
show  very  little  assorting  by  water  action,  the  fragments  are  angular, 
and  the  lower  part  of  the  series  is  decidedly  tufaceous,  being  frequency 
a  fine  volcanic  agglomerate.  These  beds  are  consolidated,  water-laid 
sediments  formed  of  cinders,  lapilli,  and  other  ejectamenta  of  explosive 
volcanic  eruptions.  This  material  fell  directly  into  the  lake  wators  or 
was  washed  into  them  from  the  slopes  of  the  volcano.  The  abundant 
plant  remains  of  this  formation  are  discussed  at  length  in  Pro£  Ejiowl- 
ton's  report. 

Third.  Volcanic  agglomerates  are  intercalated  in  the  Livingston 
formation.  They  are  unmistakably  subaerial  deposits  of  coarse  vol- 
canic ejectamenta,  compactly  cemented  by  fine-grained  ash  and  rudely 
bedded.  They  represent  the  material  forming  the  flanks  of  a  post- 
Laramie  volcano,  whose  northern  base  was  subsequently  covered  by  the 
waters  of  a  lake  whose  sediments  form  the  rocks  of  the  Grazy  mountains- 

The  lower  division  of  the  Livingston  beds  is  thinnest  on  the  Boulder 
liver,  where  the  agglomerates  are  thickest,  increases  in  thickness  as 
the  latter  thins  out,  and  attains  a  maxium  development  on  the  Mis- 
souri-Yellowstone divide,  where  the  agglomerates  are  farthest  away« 

It  is  believed  that  the  Livingston  series  and  the  volcanic  agglom^ 
rates  are  the  record  of  volcanic  eruptions  which  began  after  the  dioae 
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of  the  eoal-making  Laramie  and  were  attended  by  an  uplift  of  con- 
siderable extent.  Erosion  of  the  volcanic  slopes  supplied  the  rounded 
I>ebbles  and  sands,  while  ash  showers  formed  the  coarser  tufaceous 
rocks.  In  the  eastern  part  of  the  Bozeman  coal  field  the  quantity  of 
ejected  material  being  greatest  as  nearer  the  source,  the  shallow  waters 
were  soon  filled  and  the  formation  of  the  agglomerates  began.  Such 
gradual  shallowing  and  filling  are  clearly  indicated  in  the  beds  beneath 
the  agglomerates.  An  examination  of  thin  sections  of  the  rocks  form- 
ing the  lower  part  of  the  Mission  creek  formation  shows  them  to  be 
composed  of  the  same  andesitic  material  as  the  agglomerates. 

The  rocks  of  ^his  formation  generally  rest  directly  upon  the  Laramie 
Goal-measures  in  apparent  conformity.  The  direct  unconformity  of  the 
Livingston  beds  observed  at  Sphinx  mountain  and  the  positive  proof  of 
a  great  unconformity  and  subsequent  erosion  afforded  by  the  composi- 
tion of  the  conglomerates  of  the  series  show  that  the  epoch  of  the  coal- 
forming  Laramie  was  terminated  by  an  uplift  of  considerable  extent 
The  land  area  resulting  from  this  elevation  was  exposed  to  erosion  dur- 
ing a  prolonged  period,  in  which  a  thickness  of  4,600  feet  of  Mesozoic 
beds  was  removed  and  the  Paleozoic  limestones  were  exposed  to  denuda- 
tion. The  Livingston  beds  were  deposited  during  this  period  of  erosion. 
The  lowest  beds  of  the  series  in  which  no  pebbles  of  sedimentary  rocks 
have  been  detected  may  represent  the  area  deposits  following  elevation. 
They  certainly  evidence  a  time  of  intense  volcanic  activity.  The  source 
of  volcanic  material  is  probably  to  be  found  in  the  volcanic  outbursts 
of  the  Boulder  river  on  the  east  and  of  the  Flathead  pass  country  to 
the  north. 

The  recognition  of  the  Fort  TJnion  formation  above  the  Livingston 
is  also  believed  to  be  an  important  discovery.  This  formation  has  long 
been  a  cause  of  controversy,  and  has  by  many  been  excluded  from  the 
Laramie.  As  its  moUuscan  fauna  is  whoUy  fresh  water,  and,  as  such, 
is  of  little  value  in  determining  its  age,  the  fossil  flora  has  been  relied 
upon  for  its  discrimination,  and  this  is  clearly  Eocene.  The  strati- 
grapic  relations  herein  detailed  seem  to  confirm  this  view* 


AMOTATED  LIST  OF  THE  FOSSE  PLAOTS  OF  THE  BOZE- 
HLM,  MONTANA,  COAL  FIELD,  WITH  TABLE  OF  DISTRI- 
BUTION AND  DESCRIPTION  OF  NEW  SPECIES. 


By  F.  H.  EjTOWiiTOii. 


The  lint  eoDectioii  of  fossil  plants  from  what  is  now  very  geneirally 
known  as  fhe  Bozeman  coal  field  was  made  in  1871  ^  by  fhe  members  of 
Dr.  F.  Y.  Hayden's  party  while  they  were  encamped  at  Fort  Ellis,  pre- 
paratory to  beginning  their  memorable  exploration  of  the  Yellowstone 
national  park.  The  actoal  collecting  was  done  by  Dr.  A.  0.  Peale^ 
Mr.  Joseph  Savage,  and  Mr.  W.  H.  Holmes.  The  specimens,  as  I  am 
informed  by  Dr.  Pe^e,  were  all  obtained  on  the  same  day  andfirom  the 
same  vidnity,  although  not  all  at  exactly  the  same  spot.  As  the  country 
was  at  that  time  new  and  unsettled,  the  nearest  fixed  point  was  the 
military  reservation  of  Fort  Ellis,  and  the  specimens  were  labeled  by 
fhe  various  collectors  as  follows:  ^<  Six  miles  above  Spring  canyon  (now 
known  as  Bocky  canyon),  near  Fort  EUis,  Montana";  ^^  above  Spring 
canyon,  near  Fort  Ellis,''  and  <<  near  Fort  Ellis,  above  coaL"  The  fkot 
that  there  were  tiiree  kinds  of  labels  lead  Prof.  Lesquereux,  to  whom  the 
specimens  were  submitted  for  examination,  to  suppose  that  they  came 
from  quite  different  localities,  but  in  his  published  account'  he  referred 
them  to  the  same  horizon.  Most  of  these  specimens  are  fortunately 
still  preserved  in  the  collections  of  the  TJ.  S.  National  Museum,  and  it 
is  therefore  possible  to  correlate  them  with  considerable  certainty  with 
the  recent  collections  made  in  the  same  region. 

The  specimens  of  this  first  collection  may  be  very  readily  separated 
into  two  groups  by  the  character  of  the  matrix  in  which  they  are  pre- 
served. The  first  consiste  of  a  very  hard,  dark  metamorphic  shale, 
breaking  across  the  plane  of  stratification,  and  therefore  rarely  affording 
perfect  impressions.  The  other  is  a  lighter  colored,  but  very  coarse, 
hard  sandstone  not  well  suited  for  the  preservation  of  the  details  of 
nervation. 

The  exact  spot  from  which  the  original  specimens  in  dark  meta- 
iftorphic  shale  were  obtained  has  been  revisited  by  Dr.  Peale  and  myaetf 

>Ha7dBB%  Aim.  Bcpt.,  1071,  p.  206.  *Hayden'B  Ann.  Bept.,  1872,  p.  404. 
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and  a  coDsiderable  collection  gathered,  whicli  contains  nearly  all  of  the 
species  known,  from  a  comparison  of  the  types  in  the  National  Hn- 
seiun,  to  have  come  from  there.  It  is  the  locality  now  known  as  Hod- 
son's  coal  mine,  and  is  on  Meadow  creek,  abont  12  miles  sontheast  of 
Bozeman. 

The  precise  point  at  which  the  specimens  preserved  in  the  coarse 
sandstone  were  obtained  has  not  been  rediscovered,  as  they  were  ad* 
leoted  in  1871  by  Messrs.  Holmes  and  Savage,  who  have  never  revis- 
ited the  place.  There  is,  however,  little  reason  to  doubt  but  that  it  ib 
the  same  horizon  as  that  at  which  plants  in  exactly  similar  material 
have  been  obtained  in  recent  years  at  the  month  of  Bear  canyon  and 
near  the  month  of  Fir  canyon.  If  this  supposition  be  true,  and  there 
is  no  reason  to  suppose  the  contrary,  as  it  can  be  traced  continuously 
firom  the  mouth  of  Bear  canyon  to  the  Meadow  creek  locality,  this 
horizon  is  a  little  lower  than  the  former  or  the  one  containing  the  dark 
GTOBS-bedded  shales. 

Following  is  an  enumeration  of  the  material  which  has  furnished  the 
basis  for  the  present  paper,  with  a  statement  of  localities  and  collectors: 

The  original  collection  of  1871,  embracing  forty  apeoimena  and  twenty  speciee  pxe- 

serred  in  the  U.  8.  National  Mnsexun. 
Timber  line,  Gallatin  connty,  Montana.    Collected  by  Dr.  A.  C.  Peale,  AngoBt  SO  and 

and  31, 1883.    A  few  nearfy  indeterminable  fragmenta. 
East  side  of  Bridger  range,  8  or  10  milea  north  of  Bridger  canyon,  Gallatin  eonntj, 

Montana.    Collected  by  Dr.  A.  C.  Peale^  Angnat  9, 1885.    Fragments  detelminaUe 

generically  only. 
East  aide  of  Bridger  range,  half  mile  north  of  Flathead  paaa,  Gallatin  county,  Mon- 
tana.   Collected  by  Dr.  A.  C.  Feale,  August  28, 1885.    Contains  only  three  apeciea. 
Bear  oanyon,  half  mile  above  its  month  and  6  miles  sontheaat  of  Bosceman,  Gallatin 

oonnty,  Montana.    CdUeoted,  Angnat  26, 1886,  by  Dr.  A.  C.  Peale.    Tliia  ia  the 

eoarae  aandatone  mentioned  above  and  oontalna  fragmenta  of  five  or  aiz  apeciea. 
Hear  head  of  Fir  canyon  (north  aide),  8  milea  eaet  of  Boaeman,  Gallatin  countXi 

Montana.    Collected  by  Dr.  A.  C.  Peale,  July  23, 1887,  and  September  28, 1888. 

Embraces  about  a  dozen  apeciea. 
Blone  qnarry  on  the  road  to  Meadow  creek  and  about  half  mile  above  ita  mootk. 

Golleoted  by  Dr.  A.  C.  Peale  and  F.  H.  Knowlton,  September  27, 1888^ 
Hodfion'a  coal  n:iine  on  Meadow  creek,  12  milea  aoutheaat  of  BozemaOt  GraUstin 

county,  Montana.     Collected  by  Dr.  A.  C.  Peale,  Angnat  18, 1888,  and  by  Dr.  Peale 

and  F.  H.  Knowlton  September  28, 1888.  V 

Month  of  Fir  canyon,  east  side  of  East  Gallatin  river,  4  milea  aoutheaat  of  Boaeman, 

Gallatin  county,  Montana.    Collected  by  F.  H.  Knowlton,  July  3, 1888. 
Between  middle  and  north  branchea  of  Bear  oreek,  eaat  of  Madiaon  valley,  on  the 

eaat  aide  of  the  Madison  range.    Collected  by  Dr.  A.  C.  Peale  Augoat  20,  1889. 

Thia  ia  really  eztraUmital,  but  ia  included  becanae  it  ia  the  only  other  lot  of 

plants  from  thia  part  of  Montana,  and  ia  moreover  in  material  aimilar  to  that  from 

Hod  son's  coal  mine,  and  also  contains  acme  of  the  aame  species. 
Horr  and  Craig  minea,  Cinnabar  mountain,  Montana.    CoUeoted  by  W.  H.Weed  July 

17  and  18, 1890. 
Rear  Little  Miialen  enakaadeM*  of  Mlaaion  orwk.    CottM»tBdby  W.  H.  Weed,  Aa- 

goat  32, 1880. 


ANNOTATED  LIST  OF  8PBCIB8. 

AmasMiA  SUB0BET1.0S1.  (Sap.)  BtL  and  Gaxd. 

Ojfmnogramma  Saydenii  Lx. 

Only  two  or  three  small  fragmentB  observed. 

AspiDiUM  TiAiTKgn  (Lx.)  Eju 

Plate  n,  figs.  1-4. 

ZathrtBa  arguta  Lx.    Hayden's  Annual  Beport,  1809,  p.  90. 

Sphenopteria  eoc&nica  Ett.  Eoo.  Fl.  d.  Mont.  I^m.,  p.  9,  PL  II|  llgl. 
6-8;  Hayden's  Annual  Beport,  1872y;p.  376. 

Sphenapteris  LaheHi  Lx.    Tert.  FL,  p.  49,  pL  n,  flgs.  1,  la. 

Sphenopteris  memtranaoea  Lx.  Hayden's  Annual  Beport,  1873,  p. 
394;  Tert.  Fl.,  p.  50,  pL  u,  figs.  2,  2a,  3,  3a. 

HaMtat. — ^Between  middle  and  north  branches  of  Bear  creek,  east  of 
Madison  valley,  on  the  west  side  of  the  Madison  range,  Montana.  Ool- 
leeted  by  Dr.  A.  O.  Peale  August  20, 1889. 

As  stated  in  the  list  of  localities  this  material  is  not  team  the  Boze- 
man  coal  field  proper,  but  is  included  on  account  of  the  fact  that  it  is 
the  only  other  lot  of  plants  from  this  part  of  Montana,  and  moreover 
possesses  exceptional  biological  interest.  It  is  undoubtedly  of  same 
age  as  the  Hodson's  coal  mine  material.  The  form  to  which  these  spec- 
imMis  are  referred  occurs  in  great  abundance  in  the  Denver  beds  at, 
Ck>lorado  and  may  be  regarded  as  one  of  the  most  characteristic  species 
of  that  formation.  The  collections  from  Colorado  contain  hundreds 
of  sx>ecimens,  but  strangely  enough  not  one  has  been  foond  in  fruity 
and  it  is  therefore  of  great  interest  to  find  the  fruiting  specimens  and 
be  able  to  settle  definitely  its  systematic  position.  In  absence  of  the 
fruit  it  was  referred  to  the  genus  Sphenopteris  by  Lesquereux,  but  the 
fortunate  finding  of  these  fragments  in  fruit,  as  shown  in  Figs.  1,  2, 3^ 
of  PI.  yi,  makes  necessary  their  reference  to  the  genuB  Aspidium. 

The  complete  description  of  this  species  in  the  light  of  all  known  ma- 
terial is  reserved  for  a  subsequent  publication,  but  in  order  to  show 
that  the  Montana  specimens  agree  in  matter  of  outline  and  nervation 
with  those  from  Oolotado,  a  single  specimen  is  flgoiod  (PL  Yl,  Fig.  ^ 
from  tiear  the  Douglas  coal  mine  at  Sedalia,  OoIo» 

Equisbtum  (t) 

A  miiiiito  fragment  of  doubtful  identttjy. 
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ABIETITES  DT7BIUS  Lz. 

Lesquerenx,  Tert.  FL,  p.  81^  PI.  yn.  Fig.  24;  nan  Figs.  20,  21,  21a. 

The  Bi)eciineDS  upon  which  this  species  was  founded  are  preserved 
in  the  TJ.  S.  National  Musenm.  After  a  careM  study  of  them,  to- 
gether with  all  material  since  obtained  from  the  same  region,  I  have 
divided  the  species  as  defined  by  Lesqnereox,  a  part  going  to  Sequoia 
Beichenbaohi  Glein.  (q.  v.),  and  the  small,  rather  doubtful  remaining 
ones  are  retained  under  A.  dubius,^ 

Ahietites  setiger  Lx.,  described  at  the  same  time,  is  to  be  dropped. 
Bchenck  (Zittel's  Handb.  d.  Pal.,  vol.  n,  p.  350)  was  the  first  to  suggest 
that  the  fragment  upon  which  tiiis  was  founded  was  probably  nothing 
but  the  roots  of  some  plant,  and  an  examination  of  the  tyi>e  spedmens 
in  the  TJ.  S.  National  Museum  abundantly  confirms  this  view. 

Sequoia  Beichenbaohi  Gein. 

Abietites  dubius  Lx.,  ex.  p.,  Lesquereux,  Tert.  FL,  p.  81,  pi.  vi.,  figs.  20, 
21,  21a. 

Sequoia  Beichenbachi  is  essentiaUy  a  Cretaceous  species  and  eqjoys  a 
very  extensive  vertical  and  areal  distribution.  It  first  appeared  in  the 
extreme  upper  Jurassic,  is  abundant  in  the  Kootanie  and  Potomac  for- 
mations and  other  lower  and  middle  Cretaceous  deposits,  and  is  also 
found  in  the  lower  or  true  Laramie  and  the  post-Laramie  of  Colorado 
and  Montana. 

The  National  Museum  contains  several  specimens  under  this  name 
from  Spring  canyon  (Hodson's  coal  mine),  although  it  does  not  ap- 
pear in  any  of  Lesquereux's  publications,  as  found  at  this  place.  The 
recent  collections  also  contain  a  number  of  fine  specimens.  They  are 
distinguished  from  Abiedtes  dabiue  Lx.,  by  the  smaller,  more  arched 
and  very  acute  leaves,  which  were  clearly  sharply  angled.  I  have  re- 
ferred here  Figs.  20,  21,  21a,  pi.  vn,  of  Lesquereux's  Tertiarif  FlorOf 
there  called  Abietitea  diibiue. 

Taxodium  distiohtjm  miooenxtm  Heer. 

Heer,  Mioc.  Bait.  FL,  p.  18,  PL  n;  in,  Figs.  6,  7;  xiv.  Figs.  24-S8| 
XV,  Fig.  la;  Flor.  foss.  arct.,  v,  Pt.  H,  p.  33,  PL  vni.  Fig.  25ft;  IX, 
Fig.  1;  Lesquereux,  Tert.  Fl.,  p.  73. 

Tdxodium  dubium  Heer.  Lesquereux,  Hayden's  Annual  Beport, 
1872,  p.  389;  1873,  p.  409. 

Several  specimens  of  this  widely  distributed  si>eoies  were  found  in 
the  Hodson's  coal  mine  material.  One  of  them  is  a  large,  well  pre- 
served specimen,  which  makes  the  determination  very  satis&ctory. 

Ginkgo  adiantoedes  Ung. 
Bepresented  by  several  fine  specimens. 

1  For  ftin  disoiiBsioii  of  tiie  conifers  of  the  Bozeman  ooal  fleld,  see  tettiooiiifilg 
Monograph  on  the  Lwamie  aad  aUied  formfttionB,  in  pToparatlon. 
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THINNFELDIA  POLYMOBPHl.  (Lz.)  KlU 

Plate  I,  Figs.  1-4. 

BalUburia polymorpha  Lz.  Am.  Jour.  Sci.,  2d  sei.,  vol.  zzvii^  1859, 
p.  362;  Hayden's  Ann.  Sept.,  1872,  p.  404;  Tert.  FL,  p.  84,  PI.  LZ,  Figs. 
40,  41;  E^nowlton,  Proo.  Biol.  Soo.  Wash.,  Vol.  yn,  p.  163. 

Leaves  ooneifonn  or  long  wedge-shaped,  narrowed  from  above  the 
middle  downward  into  a  strong  thick  petiole  and  rounded,  erose  or 
irregalarly  lobed  or  oat  at  apez;  margin  entire  or  more  frequently 
strongly  irregularly  undulate  or  toothed;  mid-vein  very  strong,  con- 
tinuing to  the  apez  or  In  some  cases  nearly  or  quite  vanishing  just 
below  the  point;  veins  thin,  dose,  simple,  emerging  at  an  acute  angle 
firom  the  mid-vein^  thence  running  with  slight  curve  to  the  margin. 

Hie  leaves  of  this  species  are  very  large,  measuring  in  some  in- 
stances ftiUy  30<^  in  length  and  9-11®™  in  width.  The  smallest  speci- 
men (Fig.  4),  which  may  not  be  complete,  is  10«™  in  length  by  3®"  in 
width,  but  most  of  the  specimens,  of  which  there  are  numerous  frag- 
ments, are  folly  as  large  as  the  mazimum  size  given  above.  They  were 
provided  with  a  strong  thick  petiole,  as  in  Fig.  3,  at  least  3®°'  long  and 
3min  ^2  diameter.  In  outline  the  leaves  are  long  wedge-shaped  at  base, 
and  rounded  or  variously,  irregularly  lacerate-toothed  at  the  apez,  as 
seen  in  Figs.  1  and  2.  The  margin,  perhaps  best  seen  in  Fig.  2,  is 
irregularly  undulate,  or  in  some  cases,  as  in  Fig.  4,  slightly  toothed. 
The  mid^vein  or  rib  is  very  thick  and  prominent,  sometimes  ranning 
clear  to  the  apez,  as  in  Figs.  2  and  4,  while  m  others  it  vanishes  just 
below  the  apez,  as  in  Fig.  1.  The  lateral  veins  emerge  at  a  very  acute 
angle  and  are  dose,  fine  and  only  slightly  curved  in  running  to  the 
border. 

The  name  of  Salisburia  poJymorpha  was  first  given  by  Lesquefeuz^ 
to  some  fragmentary  specimens  collected  by  Dr.  John  Evans  at  Nanaimo, 
Vancouver  island.  It  was  not  described  in  this  publication,  the  only 
statement  being  that,  besides  several  spedes  of  dicotyledons,  there  was 
also  ^'  a  very  fine  Salisburia,  very  variable  in  the  outline  of  its  leaves  and 
named  Salisburia  polymorpha  (Lesq.),  distinctly  related  to  Salisburia 
adiantoides  (TJng.),  found  in  the  Pliocene  of  Italy."  Lesquereuz's  nezt 
mention  of  this  species  was  in  Hayden's  Sizth  Annual  Beport  (1872), 
*  when  he  identified  as  belonging  to  it  certain  fragmentary  specimens 
obtained  by  Dr.  A.  0.  Peale  and  Mr.  Joseph  Savage  from  ^<  siz  miles  above 
Spring  canyon,  near  Fort  Ellis,  Montana,"  which  locality  is  the  same  as 
that  now  known  as  Hodson's  coal  mine.  He  alludes  to  the  Vancouver 
specimens,  and  states  that  they  had  been  ^^  described  and  figured  for  a 
final  report,  which  was  delivered  to  Dr.  Evans  but  was  never  pub- 
lished." This  report  still  remains,  so  far  as  known,  unpublished,  and 
therefore  the  Vancouver  specimens  are  still  without  description  or  flg- 

>Aiii.  Jour.  Sol.,  1869y  p.  862. 
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ures,  existiog  only  in  name.  The  Spring  canyon  (or  Hodson's  coal 
mine)  specimens  were  more  fhlly  described  and  illustrated,  under  tbe 
name  of  Salishuria  polymorphay  by  Prof.  Lesquereux  in  his  Tertiary 
Flora,  where  he  states  that  he  is  not  quite  positive  that  they  are  aetuaDy 
the  same  as  those  from  Vancouver,  a  view  that,  in  the  light  of  the  pres- 
ent large  series,  is  likely  to  prove  correct.  But  in  absence  of  either  de- 
scriptions, drawings  or  specimens  from  Nanaimo,  it  is  manifest,  that 
according  to  the  laws  of  nomenclature,  the  name  must  be  permanently 
associated  wjth  the  specimens  first  actually  described,  and  it  therefore 
falls  to  the  Montana  specimens.  If  subsequent  investigation  shows 
that  the  Nanaimo  8i>ecimens  are  actually  the  same  as  those  from  Mon- 
tana, they  will  of  course  take  this  name,  but  if  they  represent  a  good 
species  of  Salisburia  (or  Ginkgo)  allied  to  8.  adiawtaidesj  as  Lesquereiu 
has  said,  they  must  receive  a  new  name. 

Some  of  the  forms  of  this  species  seem  at  first  sight  strongly  to  re- 
semble certain  forms  of  Ginkgo,  as  Fig.  4,  and  in  absence  of  a  series 
for  study  Prof.  Lesquereux  was  undoubtedly  justified  in  supposing  them 
to  represent  leaves  of  this  genus.  But  when  a  considerable  number  of 
specimens  are  examined  it  is  seen  that  they  do  not  agree  closely  with 
Ginkgo,  although  it  is  possible  that  they  are  in  some  way  connected 
with  it.  Four  leaves  of  Ginkgo  that  have  been  identified  as  6,  adiai^ 
toidesy  are  found  in  beds  of  nearly  the  same  horizon,  but  not  actually 
associated  in  the  same  place.  As  these  leaves  can  not  be  received  in 
Ginkgo,  I  have  thought  best  to  place  them  under  the  somewhat  miscel- 
laneous genus  of  Thinnfeldia,  which,  according  to  recent  views,  seems 
best  characterized  to  contain  them.  The  genus  Thinnfeldia  should  be 
placed  according  to  the  latest  authorities  among  the  conifers,  a  view 
which  the  present  specimens  undoubtedly  confirm,  but  it  has  been  shifted 
about  from  place  to  place.  Thus  Schenk  at  one  time  regarded  it  as 
belonging  to  the  Gycadacesd;  while  Saporta,  Schimper,  and  at  first 
Nathorst,  would  place  it  among  the  ferns,  a  position  which  some  of  tiie 
forms  included  under  it  would  undoubtedly  demand,  for  there  are, 
judging  firom  the  published  drawings,  some  true  ferns.  On  the  other 
hand,  Ettingshausen  and  Nathorst^  in  his  later  views,  would  put  this 
genus  among  the  conifers,  the  former  writer  supposing  it  to  be  allied  to 
the  genus  PhyUocladus. 

The  species  under  consideration  is  fbund  in  company  with  and  is  un- 
doubtedly related  to  the  following  species,  which  in  turn,  is  very  closely 
related  to  T.  Lesqiiereuxiana  of  Heer  from  the  Atane  beds  of  Green- 
land. Heer  identified  with  his  si>ecies  Lesquereux's  PhyUocladus  iub- 
integrifoUus  from  the  Dakota  group  of  Kansas  and  placed  it,  under  the 
heading  IneertcB  sedii^  after  the  ferns.  Whatever  may  be  tilie  disposi- 
tion of  the  various  species  of  Thinnfeldia,  for  this  genus  seems  to  be  in 
need  of  revision,  I  am  convinced  that  the  Montana  specimens  under 
consideration  belong  to  the  conifbrs  and  9xe  not  fiur  removed  from  tbe 
genus  Phyllodadus. 
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Gertain  of  the  smaller  fossil  leaves,  as  Fig.  4,  have  a  strong  resem- 
blance to  certain  living  species  of  PhyUocladns,  as  for  example  P. 
rhamboideus  Bich.,  from  Tasmania,  which  is  irregularly  toothed  or  lobed 
on  the  margin  but  is  larger  and  more  regularly  wedge-shaped  at  apex. 
The  rachis  is  much  the  same  in  jboth.  It  is  possible  that  it  may  be 
connected  with  other  living  species  of  Phyllocladus,  but  the  limited 
herbarium  at  my  command  will  not  admit  of  further  comparisons. 

THINNPELDIA  LANOEOLATl.  n.  Sp. 

Plate  v,  Fig.  5. 

Leaves  long-lanceolate,  tapering  gradually  below  into  a  thick  petiole 
and  above  into  a  long,  slender  acuminate  apex ;  margin  entire  or  slightly 
undulate-crenate,  especially  above  the  middle;  mid- vein  very  strong  in 
the  lower  portion,  gradually  becoming  thinner  above  and  vanishing  be- 
low the  apex;  veins  numerous,  close,  simple  or  rarely  forked;  at  an 
acute  angle  of  divergence,  running  straight  to  the  margin. 

This  species  is  well  represented  by  the  very  perfect  specimen  figured 
(PI.  V,  Fig.  5),  as  well  as  by  several  smaller  less  perfect  fragments.  It 
has  a  length  of  SV  and  a  width  in  the  middle  of  4t^^.  The  midrib  at 
the  base  is  very  strong  and  thick  and  was  evidently  extended  into  a 
thick  petiole,  which  is  now  broken.  Another  specimen  of  exactly  the 
same  shape  is  only  about  25®°'  long  and  3®°"  wide,  but  has  neither  the 
apex  or  base  preserved.  The  midrib  is  very  pronounced  in  the  lower 
half  of  the  leaf,  but  becomes  gradually  thinner  until  it  vanishes  in  the 
upper  fifth  of  the  leaf.  The  nerves  emerge  from  the  midrib  at  a  very 
acute  angle.    They  are  close,  parallel  and  rarely,  possibly  never,  forked. 

This  species  is  found  associated  in  the  same  beds,  and  even  on  the 
same  pieces  of  matrix,  with  the  preceding,  and  is  evidently  closely  re- 
lated to  it.  The  thick,  prominent  midrib  and  the  numerous  close  veins 
emerging  at  an  acute  angle  from  it,  are  the  same  in  both  species,  but 
the  present  species  is  readily  distinguishable  by  its  lanceolate  form, 
with  nearly  entire  margins  and  long  acuminate  apex.  It  is  possible 
that  they  may  represent  leaves  from  different  parts  of  the  same  tree, 
or  of  the  same  species  under  different  circumstances,  for  as  is  weU 
known,  many  living  trees  exhibit  such  striking  differences  in  form  and 
size  of  foliage  as  almost  to  preclude  the  probability  of  their  belonging 
to  the  same  species.  But  as  both  forms  can  be  so  readily  separated  by 
the  characters  pointed  out  above,  and  particularly  as  no  intermediate 
forms  have  been  detected,  it  is  thought  best,  provisionally  at  least,  to 
describe  them  as  distinct. 

The  only  described  species  of  Thinnfeldia  with  which  this  form  seems 
to  be  related  is  T.  Lesquereuxiana  Heer  (Fl.  foss.  arct.,  vi,  Abth.  2,  p. 
37,  PI.  XLIV,  Figs.  9, 10;  XLVi,  Figs.  1-12),  with  which  Heer  has  also 
identified  the  Phyllocladua  aubintegrifolius  of  Lesquereux  (Oret.  Flora, 
p.  64,  PI.  I,  Fig.  12).    It,  however,  differs  by  its  much  larger  size  and  in 
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being  always  pointed  at  apex  and  quite  entire.  It  is  not  improbable, 
however,  that  th^  may  be  more  closely  related  than  the  present  spec- 
imens permit  of  deciding. 

There  are  several  living  conifers  with  which  this  species  is  nndonbt- 
edly  related,  and  were  it  not  for  the  fact  that  it  seems  to  be  related  to 
the  preceding  form  (T.  polymorpha)^  it  might  perhaps  best  be  deseribed 
under  the  name  of  the  living  genus.  This  living  genus  is  Podocarpiis, 
of  the  tribe  Podocarpesd.  The  species  which  it  most  resembles  is  P. 
macrojphylla  Wall.,  from  tropical  India,  which  has  lanceolate  leaves  6 
to  8  inches  in  length  and  a  little  more  than  one-half  inch  in  width,  and 
of  exactly  the  same  shape  as  the  fossil  leaves.  It  has  also  a  strong  mid- 
vein  with  close,  divergent,  lateral  veins,  as  in  the  fossil  P.  Bwmphiiy 
from  New  Guinea,  is  also  quite  like  the  fossil  species,  as  is  P.  lepio9' 
tachya  BL,  from  Borneo,  and  P.  iaUetfoUa^  from  the  island  of  St.  Martha 

Phbagmites  alaskana  Heer. 

The  specimen  referred  by  Lesquereux  to  this  species  is  in  the  17.  S. 
National  Museum  collection,  and  the  newly  obtained  material  agrees 
exactly  with  it. 

Oauunites  spabganioibes  Lx. 

The  fragments  which  Lesquereux  had  from  this  place  were  referrea 
with  considerable  doubt  to  this  species.  The  specimens  in  the  latter 
collections  are  similar  to  those  seen  by  Lesquereux,  but  the  question  as 
to  whether  they  or  any  of  them  really  represent  the  species  under  con- 
sideration is  unsettled. 

PopuLUS  MTJTABiLXS,  var.  ovalis  Heer. 
Not  observed  in  the  recent  collections. 

POPULUS  L^VTOATA  Lx. 

Only  a  single  specimen,  which  is  of  the  same  character  as  that  figured 
by  Lesquereux  from  Eock  creek,  Laramie  plains,  being,  however,  much 
smaller. 

POPULUS  Cf.  ABOTIOA  Hccr. 

Plate  II,  Pigs.  7-9. 

Leaves  broadly  reniform  with  rounded  lobes,  a  heart-shaped  or  slightly 
wedge-shaped  base  and  very  rounded  apex ;  5-nerved  from  the  apex  of 
the  petiole,  the  nerves  all  of  the  same  strength. 

Habitat — ^Near  mouth  of  Bear  canyon,  6  miles  southeast  of  Bozeman, 
Montana.    Dr.  A.  0.  Peale,  collector. 

As  will  be  seen  from  the  figures  the  three  leaves  here  referred  pro- 
visionally  to  this  species  differ  considerably  among  themselves,  and 
there  may  possibly  be  two  species,  although  probably  not.    Two  of  them 
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(Figs.  8,  9,  of  PI.  VI)  are  clearly  simUsr.  They  have  a  very  rounded 
outline^  with  a  distinctly  heart-shaped  base.  Tbe  five  nerves,  which 
are  of  nearly  equal  strength,  all,  or  usually,  arise  from  the  apex  of  th^ 
petiole  and  do  not  arch  much  in  passing  to  the  borders.  The  other  leaf 
(Fig.  7)  has  the  same  rounded  outline,  being  as  broad  as  or  broader  than 
long,  but  is  wedge-shaped  at  base.  The  nerves  are  five  in  number^  as 
in  the  others,  and  they  diverge  from  the  apex  of  the  petiole  in  the  same 
manner,  but  as  the  leaf  is  narrower  the  nerves  have  a  more  acute  angle. 
In  all  the  leaves  it  is  a  noticeable  fact  that  the  five  nerves  divide  the 
leaf  into  approximately  six  equal  parts,  thus  making  a  wider  angle  in 
the  broad  leaves  than  in  the  wedge-shaped  one.  The  branching  of  the 
nerves,  as  far  as  it  is  possible  to  make  it  out,  is  the  same  in  aU.  The  ftir- 
ther  fact  that  they  all  occur  at  the  same  place  and  even  on  the  same 
piece  of  matrix  is  suggestive  of  their  belonging  to  the  same  species. 

The  question  of  their  identity  with  P.  arotica  Heer  is  quite  another 
thing.  They  can  hardly  be  regarded  as  typical  P.  arctioaj  and  yet  they 
do  not  differ  greatly  from  a  few  that  have  been  figured  as  belonging  to 
this  species.  Heer,  Fl.  foss.  arct..  Vol.  i.  PI.  V,  Figs.  3,  4  j  PL  xxi,  Fig. 
14;  op.  oitj  Vol.  ni.  Mioc.  Pfl.  v.  Gronl.,  PL  u,  Fig.  20a;  op.  oit,  voL 
rv,  Beitrage  z.  foss.  FL  Spitzb.,  PL  xxxn,  Fig.  3;  Lesquereux,  Tertiary 
Flora,  PL  xxni.  Figs.  1,  4,  etc.,  while  not  absolutely  similar,  are  very 
suggestive.  In  absence  of  sufficient  material  to  make  out  a  fuller  de- 
scription it  has  been  thought  best  to  leave  them  as  above. 

POPULUS!  PROBLEMATIC  A  U.  Sp. 

Plate  VI,  Figs.  5,  6. 

Fruiting  ament  long  peduncled,  the  peduncle  rather  thick;  capsules 
oblong,  rounded  at  apex,  pediceled. 

Habitat. — Head  of  Fir  canyon  (north  side)  8  miles  east  of  Bozeman, 
Montana.    Dr.  A.  0.  Peale,  collector. 

The  best  preserved  specimen  (PL  vi,  Fig.  6),  appears  to  have  had 
a  shorter  peduncle  than  the  other  (Fig.  6),  but  it  is  parUy  obs<^ured  by 
the  matrix  and  its  full  length  can  not  be  ascertained.  The  capsules  at 
the  base  of  this  ament  are  long  pediceled,  but  the  pedicels  become 
gradually  shorter  toward  the  apex  of  the  ament  and  the  capsules  also 
become  smaller.  The  other  specimen  (Fig.  6)  is  very  obscure  and  the 
figure  of  it  is  in  a  measure  conventional.  It  has  a  long,  naked  basal 
portion,  and  the  capsules,  if  they  be  such,  are  more  closely  oppressed 
to  the  axis  than  in  the  best  preserved  specimen.  It  appears  to  have 
been  in  a  younger  state  than  the  other  at  the  time  of  its  fossilization. 
It  is  also  possible  that  it  (Fig.  6)  is  not  the  same  species  as  the  other, 
for  as  remarked  above,  it  is  so  obscure  that  it  is  made  out  with  great 
difficulty. 

It  is  with  a  good  deal  of  hesitation  that  these  aments  are  described 
under  the  name  of  Populus.    As  they  occur  at  the  same  place,  and  one 
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of  them  actually  on  the  same  stone  with  specimens  of  Thinn/eldia  pol^- 
morphaj  the  first  thoaght  is  that  they  represent  fruiting  amentsof 
this  species,  a  view  farther  supported  by  the  fact  that  no  leaves  of 
Populus  have  been  detected  in  this  bed.  A  careful  consideration,  how- 
ever, fails  to  develop  other  than  negative  support  for  this  theory,  for 
the  aments  that  have  been  described  for  similar  forms  differ  widely. 
Thus  the  aments  described  as  belonging  to  Ginkgo  in  the  various 
volumes  of  Heer's  Arctic  Flora  are  entirely  different.  The  nearest 
approach  to  it  is  Czekanowskia  setucea  Heer,^  which  has  pediceled  fruits 
not  unlike  Fig.  5.  But  the  leaves  of  this  genus,  which  have  sometimes 
been  found  attached  to  branches  bearing  the  fruits,  are  entirely  differ- 
ent from  anything  that  has  ever  been  found  in  the  Bozeman  coal  field. 
There  is,  therefore,  very  little  reason  for  supposing  that  these  ameuts 
belong  to  this  genus. 

On  the  other  hand,  these  aments  have  a  decided  resemblance  to  the 
mature  fruiting  aments  of  certain  living  species  of  Populus.  They  are 
for  example  very  like  Populus  monoUfera  Ait.,  and  more  particularly 
P.  Fremontij  Wats.,  var.  WisUzeni  Wats.,  from  the  state  of  Chihuahua, 
Mexico,  as  preserved  in  the  herbarium  of  the  U.  S.  National  Museom. 
The  living  species  mentioned  have  long  aments  with  the  large  capsules 
pediceled  as  in  the  fossil  and  they  decrease  in  size  from  above  down- 
ward in  the  same  manner. 

While  no  leaves  of  Populus  have  so  far  been  obtained  in  the  same 
beds  with  these  aments,  no  less  than  three  well-marked  species  have 
been  found  in  other  parts  of  the  Bozeman  coal  field,  thus  showing  that 
this  genus  was  undoubtedly  present.  It  is,  however,  open  to  question, 
and  it  is  to  be  understood  as  a  merely  provisional  name  awaiting  the 
possible  discovery  of  new  and  more  decisive  material. 

Salix  angusta  A1.  Br. 

The  recent  collections  contain  a  great  number  of  leaves  or  fragments 
of  leaves  which  seem  to  be  the  same  as  those  so  identified  by  Lesquereux, 
but  they  are  mostly  without  nervation  and  therefore  in  doubt. 

QUEBOVS  OHLOBOPHTLLA  Ung. 

The  specimens  referred  by  Lesquereux  are  in  the  Museum  collection 
and  are  found  to  have  come  from  the  coarse  sandstone  layer.  They  are 
very  obscure  with  very  little  nervation.  The  specimens  in  the  recent 
collection  are  also  in  the  coarse  sandstone  and  are  equally  obscure. 

They  are,  however,  the  same  as  those  referred  by  Lesquereux  to  this 
species. 

QUEBOUS  OASTANOPSis  Newberry. 

This  determination  is  based  on  a  single  &irly  well-preserved  leaf,  and 
can  not  therefore  be  regarded  as  of  much  value. 

>FL  fo88.  arot.,  vi,  Nachtrage  z.  Jara  Fl.  SibirienB  p.  18,  PI.  vi.  Fig.  15. 
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QxTEBOUS  aoDETiT    Heer. 

The  specimens  referred  by  Lesqnerenx  to  this  species  are  in  the 
Museum  collection,  while  the  later  collections  do  not  contain  it. 

QUEBOUS  T  FBAXINIFOLLA.  LX« 

No  additional  specimens  of  this  species  have  been  seen. 

QXTEBOUS  ElLISIANA' LX. 

The  most  abundant  species  of  oak  found  in  the  collections. 

Qtiercus  Pealei  Lx.,  was  founded  upon  a  single  leaf  from  Spring 
canyon.  IThis  specimen  is  fortunately  preserved  in  the  U.  S.  l^ational 
Museum,  and  after  some  consideration  1  have  decided  to  reduce  it  to 
Q.  JSllisiana.  Lesqnerenx  in  his  last  mention  of  Q.  Pealei  (Tert.  Fl.,  p. 
156)  said:  "  This  small  leaf  •  •  •  may  be  referable  to  the  former 
species."  It  comes  from  the  same  beds,  and  is  the  only  one  ever  ob- 
tained. At  first  sight  the  nervation  may  appear  quite  unlike  the  typi- 
cal Q.  Ullisiana^  but  by  comparing  all  the  figures  and  recent  specimens 
it  is  found  that  the  position  and  direction  of  the  lowest  pair  of  secon- 
daries depend  upon  the  shape  of  the  leaf,  and  the  narrower  examples 
of  Q.  Mlisiana  have  the  same  character. 

JUGLANS  HUGOSA  Lx. 

A  number  of  good  specimens  obtained. 

JUGLANS  DENTIOULATA  Hecr. 

No  specimens  observed  in  the  recent  collections,  and  none  of  those 
referred  to  this  species  by  Lesquereux  are  in  the  Museum  collection. 

JUGLANS  BHAMNOEDES  Lx. 

The  specimens  referred  to  this  species  by  Lesquereux  are  also  miss- 
ing, and  none  that  could  be  regarded  as  similar  have  since  been  found. 

PlATANUS  GUTLLELM-ffl  Gopp. 

A  number  of  well  preserved  leaves  were  found  which  seem  clearly  to 
belong  to  this  species.  They  are  evidently  closely  allied  to  the  follow- 
ing species,  as  pointed  out  by  Lesquereux,^  and  have  usually  been  found 
associated  with  it»    They  probably  represent  a  single  variable  species. 

Platanus  aoeboedes  G5pp. 

Fone  of  the  recent  material  contains  specimens  that  seem  to  belong 
to  this  form,  and  its  presence  is  based  on  Lesquereux's  determination 

>Tert.  Fl.,  p.  183,  et  seq. 
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and  upon  a  single  broken  specimen  in  the  Maseam  collection  under  the 
name  Quercus  platanoides^  now  regarded  as  a  synonym  of  P.  aceroUks, 

FiCJJS  AUBIOTJLATA  Lx. 

The  recent  collections  contain  nothing  but  a  number  of  fragmento 
that  are  doubtfully  referred  to  this  species,  while  the  type  specimeoB 
are  missing. 

FiCtJS  TXLIwfiFOLlA  Al.  Br. 

This  species  enjoys  precisely  the  same  status  as  the  former. 

FlOUS  PLANIOOSTATA  Lx. 

The  recent  collections  embrace  a  number  of  well  preserved  leaves 
that  are  referred  with  much  certainty  to  this  species. 

GiNNAMOMUM  SoHSUGHZs&i  T  Heer. 

The  specimens  in  the  collection  of  1872  were  doubtfully  referred  by 
Lesquereux  to  this  g^ecies.  They  are  preserved  in  the  Museum  collec- 
tion and  agree  exactly  with  a  number  in  the  late  collections.  They 
are,  however,  not  sufficient  to  settle  the  real  question  of  their  identity. 

GlNNAMOMUM  ELLIPTIOUM  U.  Sp. 

Oinnamamum  polymorphum  Al.  Br.<  Lesquereux,  Tert.  Fl.,  p.  221,  pL 

XXXVII,  fig.  10  [non  fig.  6J. 

Oinnamamufn  BossmUisleri  Heer,  Lesquereux,  Bayden's  Ann.  Bept, 

1872,  p.  379. 

Leaf  of  medium  sise  (about  9^">  long  and  4«*'  broad),  long-elliptical  ii 
outline,  apparently  rounded  above  to  a  short  acumen  (broken),  and  be- 
low to  a  rounded,  slightly  wedge-shaped  base;  lateral  nerves  thick,  as 
prominent  as  the  midrib,  ascending  to  near  the  upper  extremity^  brandl- 
ing outside;  midrib  sparingly  branched  above  the  middle. 

Habitat:  Hodson's  coal  mine  on  Meadow  creek,  12  miles  southeast 
of  Bozeman,  Montana. 

It  is  with  some  hesitation  that  this  species  is  described  as  new  to 
science.  It  depends  upon  a  single  well  preserved  leaf  and  a  number  of 
more  or  less  doubtftil  fragments.  This  nearly  perfect  specimen  was  de- 
scribed by  Lesquereux  as  0.  polymorphum^  Al.  Br.,  and  is  tile  only  sped- 
men  upon  which  the  presence  of  this  abundant  European  species  is 
American  strata  rests.  In  the  discussion  regarding  C.  polynuyrphum^  Les- 
quereux says:  '<  In  the  leaves^  which  I  refer  to  this  species,  the  surface 
is  coarser  cut  by  deeper  nervils,  the  midrib  more  divided  than  in  0.  affiine} 
But  the  essential  characters  of  C.  polytnorphwrn  are  not  sufficiently  dis- 
tinct uxK)n  our  specimens,  none  of  them  having  the  upper  part  of  tiie 

^The  other  one  of  the  two  so  referred  is  now  placed  under  C.  affine  Lx.  F.  H.  K. 


axowvKM.]  LIST   OP   8P£0I£8.  55 

leaves  or  the  acnmcn  preserved,  and  the  areolation  and  fibrillar  of  the 
borders  being  obsolete.  Therefore  we  may  have  in  the  two  leaves  re- 
ferred here  to  0.  polymorphum  mere  varieties  of  C,  affine^  and  thus  it 
may  be  that  all  the  American  Giimamomam  leaves  represent  only  one 
species.'^ 

A  careful  comparison  of  the  many  pubiished  figures  of  €.  polymorphum 
does  not  show  any  that  agree  satisfactorily  with  the  one  under  discus- 
sion. It  is  for  example  much  nearer  to  C  Rossmdssleri  Heer^  with  which 
Lesquereuz  api>ears  at  first  to  have  identified  it.  It  is  also  less  like  0. 
affine  than  he  supposed  it  to  be. 

LiTSEA  Weediana  n.  sp. 

Tetranthera  sessiliflora  Lx.  ex.  p.    Lesquereux,  Tert.  Fl.  p.  217,  pi. 

XXXV.  fig.  9. 

Leaf  sessilet,  entire,  oblong-lanceolate  in  outline,  broadest  below  the 
middle  flrom  which  point  it  tapers  upward  gradually,  then  rather  ab- 
ruptly, into  a  sharp-pointed  apex,  and  downward  into  a  rounded  heart* 
shaped  base;  midrib  straight;  secondaries  about  6  or  7  pairs,  subop- 
posite,  oamptodrome,  lowest  i>air  emerging  from  just  above  the  apex  of 
the  petiole  at  a  more  acute  angle  than  the  upper  ones,  joining  the 
second  pair  just  above  the  middle  of  the  leaf;  just  below  the  first 
prominent  pair  of  secondaries  is  a  pair  of  thin  veins  that  arch  along 
neiff  the  lower  margin  of  the  leaf  and  unite  with  a  branch  of  the  first 
pair  at  about  the  middle  of  their  length ;  cross  nervation  at  right  angles 
to  the  midrib. 

Habitat:  Hodson's  coal  mine  on  Meadow  creek,  12  miles  southeast  of 
Bozeman,  Montana. 

The  specimen  of  this  species  figured  in  the  Tert.  Fl.  pi.  xxxv,  fig.  9,  as 
Tetranthera  sessiliflora  was  said  by  Lesquereux  to  have  come  from 
Evanston,  Wyoming.  Fortunately  this  specimen  is  still  preserved  in 
the  U.  S.  National  Museum  collection  (No.  305).  A  glance  at  the 
matrix  shows  conclusively  that  it  could  not  have  come  from  any  known 
horizon  at  Bvanston,  and  on  referring  to  the  Museum  catalogue  it  is 
found  properly  recorded  i^om  ^'Spring  canyon,  Montana."  The  Museum 
contains  another  very  i>erfect  specimen  (No.  834)  of  this  species  from 
the  same  place  recorded  under  the  name  of  Cassia,  and  the  recent  col- 
lection also  affords  another  fine  leaf,  both  of  which  agree  perfectly  with 
the  one  figured  in  the  Tert.  Fl.^  loc.  cit. 

These  leaves  differ  markedly  from  Litsea  {Tetranthera)  sessiliflora 
in  being  apparently  sessile,  in  being  broadest  much  below  the  middle, 
with  a  heart-shaped  base  and  in  having  6-7  pairs  of  secondaries  with  a 
single  pair. of  thin  veins  below  the  lowest  prominent  pair,  I  have 
therefore  regarded  them  as  new  to  science  and  have  named  the  spe- 
cies in  honor  of  Mr.  Walter  H.  Weed  of  the  TJ.  S.  Geological  Survey, 
who  has  done  so  much  to  unravel  the  intricate  geology  of  this  region. 


iFl.  Tert.  Helv.  n,  pi.  xcui,  fig.  15. 
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Laurus  SOOIALIS  Lx. 

A  number  of  £a.irly  well  preserved  leaves  are  referred  to  this  species. 

Fraxinus  dentioulata  Herb. 

Several  leaves  with  dentate  margin  are  referred  with  considerable 
certainty  to  this  form.    It  is,  however,  not  well  characterized. 

Andromeda  Oratana  Heer. 

Probably  the  most  abnndant  species  from  this  locality. 

Andromeda  affinis  Lx. 

This  species  was  first  described  by  Lesqaerenx  in  Hayden's  Annual 
Beport,  1874,  p.  348.  It  is  there  said  to  have  come  simply  from  ^<  Spring 
canyon,"  without  indication  of  the  state  or  territory,  and  is  included 
with  the  plants  of  the  Dakota  group.  The  type  specimen  is  preserved 
in  the  U.  S.  National  Museum  where  it  was  found  among  the  specimenB 
from  Spring  canyon,  Montana,  from  which  place  it  undoubtedly  came 
as  shown  both  by  its  original  number  and  by  the  matrix  in  which  it  is 
preserved.  In  the  Cretaceous  and  Tertiary  Floras,  p.  60,  it  is  described 
among  the  Dakota  group  plants,  an  error  which  is  also  perpetuated  in 
the  final  Flora  of  the  Dakota  Group,  Monograph  U.  8.  Geological  Sur- 
vey, xvn,  p.  118. 

Ntssa  lanoeolata  Lx. 

The  original  specimens  from  Spring  canyon  that  were  referred  by 
Lesquereux  to  this  form  are  missing  and  none  of  the  recent  material 
contains  it» 

OoRNUS  rhamnifolta  O.  Web. 

The  specimens  in  the  1872  collection  were  preserved  in  the  coarse 
sandstone  and  as  they  are  very  obscure  they  were  with  doubt  referred 
to  this  species.  The  material  from  the  mouth  of  the  Bear  canyon  con- 
tains one  or  two  leaves  that  have  been  referred  here,  although  they  are 
so  obscure  as  to  render  their  identification  doubtfuL 

Leguminosites  OA3Sion>ES  Lx. 

A  number  of  specimens  are  referred  with  certainty  to  this  form  as 
determined  by  Lesquereux's  identification  of  the  1872  materiaL 

CiSSUS  TRIOUSPIDATA  t  Lx. 

Doubtfully  referred  to  thin  species. 
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Bhamnus  beotd^ryis  Heer. 

There  are  no  specimens  in  the  recent  collections  that  can  be  refer- 
red to  this  form  and  the  type  specimens  are  also  missing. 

BHAHNX7S  SALIOIFOLIUS  T  Lx. 

A  number  of  fragments  are  doabtfiilly  referred  here. 

Gblastbinites  l^yigatus  Lx. 

The  types  of  this  species  are  preserved  in  the  National  Moseom  and 
are  the  only  specimens  ever  found. 

DOMBETOPSIS  PLATANOEDES    Lx. 

The  tyi>es  of  this  species  are  also  to  be  found  in  the  National  Museum| 
and  one  or  two  fairly  good  additional  specimens  have  been  found. 

Nelumbo. 

A  very  obscure  fragment  doubtfully  referred  as  above. 

discussion  of  table. 

Before  passing  to  a  consideration  of  the  table  it  may  be  well  enough 
to  call  attention  to  several  points  which  would  seem  worthy  of  more 
consideration  and  weight  than  has  usually  been  given  them  in  many  dis- 
cussions of  this  kind,  and  in  doing  this  I  can  hardly  do  better  than 
quote  from  a  recent  paper  by  Profl  Fontaine.^ 

>  Fossil  plants  from  the  Great  FaUs  coal  fleld^  Montana.    Proa  U.  8.  Nat,  Mot.  1892| 
ToL  XV|  p.  489. 
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After  discussing  at  some  length  the  facies  of  the  Oreat  Falls  flora 
Prof.  Fontaine  says:  '*In  this  connection  I  will  repeat  an  opinion  ex- 
pressed before.  In  determining  the  age  of  an  unknown  group  of  fossil 
plants,  greater  weight,  as  evidence  of  age,  ought  to  be  assigned  some 
plants  than  others.  These  are  the  plants  whose  fossils  have  marked 
and  salient  features,  that  permit  them  to  be  identified  without  danger 
of  error.  An  example  of  this  kind  is  FrenelapsiSj  especially  JP.  par 
ceramosa  of  the  Potomac  flora.  Where  these  are  fully  established  and 
at  home  in  a  formation,  as  would  be  shown  by  their  general  distribn- 
tion  and  the  abundance  of  fossil  specimens  that  they  afford,  they  ought 
not  to  be  considered  as  units  in  a  sum  total  to  establish  a  percentage. 
Their  evidence  would  thus  be  neutralized  by  that  of  other  units  which 
are  newcomers  or  belated  survivors.  This  is  especialy  true  of  floras 
in  a  critical  stage  of  evolution,  and  which  contain  a  considerable  num- 
ber of  newcomers  and  survivors.  The  Potomac  flora  was  one  of  this 
character,  in  which  Jurassic  types  were  being  cast  out  and  Cretaceooa 
ones  introduced.'^ 

The  Bozeman  coal  field  presents  a  problem  somewhat  similiar  to 
that  of  the  Great  Falls  coal  field  and  remotely  of  the  Potomac  forma- 
tion. That  is,  the  fossil  plants  play  nn  important  role  in  confirming 
the  results  of  stratigraphy.  But  ao  Fontaine  has  said  we  should 
not  take  absolute  percentages  but  should  take  into  a<!Count  the 
species  which  may  be  identified  with  absolute  or  at  least  reasonable 
certainty,  and  also  their  relative  abundance.  Several  European  species 
were  identified  by  Lesquereux  with  hesitation  in  this  flora,  such  as 
Quercus  €H)detu  Cinnamomum  Scheuchzerij  Rhamntis  salici/olius^  etc., 
and  it  would  manifestly  be  not  only  unwise  but  probably  absolutely 
wrong  to  attach  much  weight  to  the  foreign  distribution  of  species  of 
so  doubtful  a  status.  Such  determinations  are  especially  hazardons 
when,  as  in  the  present  instance,  the  specimens  are  firagmentary  or 
preserved  in  a  matrix  which  will  not  retain  the  essential  nervation. 

Again,  it  would  seem  weU  to  use  with  caution  evidence  derived  firom 
a  single  specimen  of  a  species,  no  matter  how  certain  its  identification 
might  be.  It  may  be  a  waning  type  or  a  newly  introduced  one.  The 
force  of  this  argument,  however,  is  somewhat  reduced  by  the  &ct  that, 
unless  the  exploration  of  the  beds  has  been  very  thorough,  we  can 
never  be  certain  that  the  specimens  seen  are  a  fair  and  full  representa- 
tion of  everything  found  at  that  place.  There  is  always  the  possibility 
that  the  next  blow  of  the  hammer  may  have  revealed  an  abundance  of 
what  is  now  considered  rare  or  perhaps  represented  by  a  single  speci- 
men. 

Lesquereux,  in  his  original  consideration  of  this  flora,  referred  it  to 
the  lower  lignite  ^  or  true  Laramie.  Prof.  Ward,  on  the  other  hand, 
inclined  to  regard  it  as  belonging  to  the  Fort  Union*  beds,  but  he  in- 

'  Hayden'8  Ann.  Rept.,  1872,  p.  409. 

*  Synopsifl  of  the  Flora  of  the  Laramie  group,  p.  441. 
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eluded  with  tbe  Bozeman  coal  field  the  somewhat  indefinite  localities 
in  or  near  the  Yellowstone  National  park,  known  as  Yellowstone  lake. 
Elk  creek,  and  Snake  river,  therefore  attaching  undue  weight  to 
species  common  to  these  places  and  the  Fort  Union  beds.  The  speci- 
mens that  Lesquereux  examined  from  these  localities  are  fortunately 
nearly  all  preserved  in  the  National  Museum,  and  from  a  study  of  the 
matrix  in  which  they  are  preserved,  together  with  the  recollections  of 
Dr.  A.  0.  Peale,  who  either  collected  them  personally  or  was  with  the 
parties  when  they  were  obtained^  we  are  able  to  arrive  at  a  pretty  defi- 
nite conclusion  as  to  their  position.  Those  from  the  <^  Snake  river,"  or 
rather  from  the  "Divide  between  Snake  river  and  Yellowstone  lake,'' 
were  collected  by  Dr.  Hay  den's  party  in  1871,  and  are  from  strata  rest- 
ing du*ectly  upon  the  Fox  hills,  therefore  probably  true  Laramie.  This 
view  is  confirmed  by  the  present  members  of  the  U.  S.  Geological  Sur- 
vey connected  with  the  Yellowstone  park  division.  This  is  the  type 
locality  for  Oymnogramma  Haydemi  or  Anemia  suhcretcuiea^  as  it  is  now 
called. 

The  specimens  frx)m  the  Yellowstone  lake  were  obtained  during  the 
same  season  by  Dr.  Hayden  himself,  and  come  from  the  west  side  of 
the  lake,  probably  not  far  from  Stevenson's  peak.  The  material  is  the 
brittle  shales,  characteristic  of  what  is  known  as  the  Volcanic  Tertiary 
of  that  region.  Equisetum  limosumt  Linn.,  was  identified  from  this 
place. 

The  specimens  from  Elk  creek  were  obtained  by  Dr.  Peale,  who  is 
able  to  locate  the  spot  very  definitely  on  the  present  map  of  the  Yel- 
lowstone park.  They  came  from  the  foot  of  low  bluffs  just  above  (N. 
W.)  the  trail  to  Pleasant  valley.  That  is,  they  came  from  the  base  of 
Orescent  hill,  about  one  mile  above  Yancey's.  Several  specimens 
were  obtained  here,  among  them  Platanus  nobilis  or  Aralia  notata^  as 
it  was  called  by  Lesquereaux,  the  species  which  Prof.  Ward  seems 
largely  to  have  relied  upon  to  establish  their  connection  with  the  Fort 
Union  beds. 

Having  disposed  of  the  localities  clearly  confounded  with  the  Boze- 
man coal  field,  we  may  turn  to  a  consideration  of  the  table  of  distri- 
bution. This  table  embraces  44  more  or  less  satisfactory  species, 
which  composes  the  flora  of  these  beds.  Of  this  number  5  are  re- 
garded as  new  to  science,  and  are,  therefore,  dismissed  as  having,  in 
themselves,  no  diagnostic  value  or  at  most  only  negative  value.  Of  the 
remaining,  11  si>ecies  have  so  far  never  been  foupd  outside  of  these  beds, 
thus  leaving  28  species  having  a  distribution,  and  upon  which  we  must 
largely  rely  for  comparison.  Of  these  28  species  no  less  than  22  are  con- 
fined to  the  Livingston  beds,  while  only  2  are  confined  to  the  Laramie 
proper,  and  4  are  found  in  both  Livingston  and  Laramie  beds.  With 
this  distribution  of  species  within  the  Bozeman  coal  field  in  mind,  we 
may  pass  to  a  comparison  with  other  floras. 

Of  the  28  species  only  7  have  been  found  in  the  Fort  Union  beds. 
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These  are  Ginkgo  adiantoides,  Phragmiie^  aUulkana^  Juglan$  m^oM, 
Platanus  aeeroideSj  and  Tdxodium  distickum  mioeenunij  which  are  poai- 
tively  identified  in  the  two  horizons,  and  Queroua  castanopHSj  whick 
(lex)ends  upon  a  single  broken  leaf  from  Hodson's  eoal  mine,  and  Fi4m 
tilicB/olia^  found  only  in  fragments  in  both  places.  Of  the  first  fooi 
BpecieSy  Ginkgo  adiantoides  has  a  very  wide  distribution  outside  of  th# 
United  States  in  the  Miocene  and  Pliocene  of  Europe.  Juglans  rugma 
was  originally  described^  from  Marshall's  mine,  near  Denver,  Colorado^ 
and  is  also  especially  abundant  in  the  Denver  formations  at  Table 
mountain,  Golden,  Colorado.  It  has  a  wide  distribution  in  the  United 
States  and  has  also  been  found  in  the  English  Goeeue  at  Alum  b^ 
Isle  of  Wight. 

Of  the  22  species  of  the  Livingston  beds  havin|[  a  distribution  oat^ 
side  of  this  area,  we  find  that  4  species  {PoptUus  lasvigata^  Juglans  dentk- 
ulataj  Fious  auriculata  and  Nyssa  UmceoleM)  are  confined  exclusively 
to  the  Denver  beds  of  Colorado ;  3  species  occur  in  the  Denver  and  later 
formations;  3  species  in  Tertiary  beds;  10  species  In  Denver  and  Lar- 
amie, and  only  2  species  (Sequoia  Beiehenbachi  and  Bkamnug  soli- 
ci/olius)  in  Laramie  exclusively.  That  is,  no  less  than  17  of  the  22 
species  are  found  either  exclusively  in  the  Denver  or  have  their  greatest 
development  in  this  formation. 

Of  the  4  species  {Abietites  dubius^  Salix  angusta^  Platanus  QtUUelma 
and  Andromeda  Gray  ana)  found  in  both  Livingston  beds  and  Bozeman* 
Laramie,  Abietites  dubius  is  of  doubtful  status,  being  questionable  in 
the  Bozeman-Laramie;  Salix  angusta  is  a  common  European  Eoceiii 
and  Miocene  species  and  is  not  found  in  the  Laramie  outside  oi  the 
Bozeman  coal  field;  while  the  other  two  are  clearly  identified  in  bottt 
horizons. 

The  two  species  found  in  the  Bozeman-Laramie  exclusively  are 
Anemia  subcretaeea  and  Quercus  chloropkyllay  the  first  depending  oo 
a  few  fragments  and  the  second  upon  a  single  specimen. 

As  the  localities  of  Carbon  and  Evanston,  Wyoming,  are  still  csges^ 
to  question  as  to  their  age,  it  has  been  thoaght  best  to  keep  up  the 
distinction  by  placing  them  in  a  separate  column.  They  were  regarded 
by  Lesquereux  as  belonging  to  his  Upper  Lignitic,  and  therefore  pos- 
sibly belong  to  what  has  since  been  differentiated  as  the  Denver  groups 
to  which  they  have  been  referred  in  the  above  tabulation,  although 
Dr.  C.  A.  White'  would  probably  regard  them  as  true  Laramie,  as  he 
considers  the  Arapahoe  and  Denver  formations  as  contemporaneoufi 
with  the  upper  part  of  the  Laramie,  where  it  is  complete.  A  more 
thorough  study  of  these  localities  in  the  light  of  present  knowledge 
would  undoubtedly  be  productive  of  important  results. 

The  only  group  which  it  remains  seriously  to  consider  is  the  true 
Laramie  or  coal-bearing  series  of  strata,  the  Lower  Lignitic  of  Les- 

^Hayden's  Ann.  Rept.,  1869,  p.  96. 

•  BuU.  U.  S.  Geol.  Survey,  No.  82,  p.  15a 
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qaereax  as  typified  at  Baton  mouDtainSy  New  Mexico,  Point  of  Bocks, 
and  Black  buttes,  Wyoming,  etc.  Of  the  28  8i>ecies  taken  as  the  basis 
of  comparison  in  the  Bozeman  coal  field  14  have  been  foond  in  the  Lar- 
amie proper.  This,  it  is  to  be  understood,  is  the  absolute  number,  of 
which  several,  from  one  cause  or  another  are  doubtful ;  thus,  excluding 
the  2  species  found  only  in  the  Laramie  of  both  areas,  and  at  least 
5  of  the  10  species  above  pointed  out  as  common  to  the  Denver  and 
Laramie,  we  have  no  more  than  6  or  7  of  the  28  species  belonging, 
in  numbers  worthy  of  much  consideration,  to  the  Laramie. 

From  these  considerations  it  appears,  beyOnd  question,  that  the  flora 
of  the  Livingston  formation  finds  its  nearest  relationship  with  the  flora 
of  the  Denver  beds  of  Colorado.  This  result  appears  to  differ  from  the 
results  obtained  by  a  preliminary  study  of  this  flora  as  set  forth  in  a 
short  paper  published  in  July,  1892,  on  the  Fossil  Flora  of  the  Boze- 
man Coal  FielA^  In  that  paper  it  was  stated  that  an  equal  number 
of  8i>ecies  were  common  to  the  Bozeman  flora,  and  the  Denver  and  Lara- 
mie of  other  parts  of  the  United  States.  This  statement  was  based  on 
the  distribution  of  the  Laramie  plants  as  contained  in  the  books,  which 
were  published  before  the  Denver  beds  had  been  separated  as  a  distinct 
series,  and  when  it  was  consequently  impossible  to  teU  exactly  where 
a  species  came  from,  when  as  at  Golden,  Colorado,  both  formations  are 
present,  and  both  plant-bearing.  Since  that  time  much  labor  has  been 
expended  on  a  thorough  revision  of  the  Laramie  and  allied  floras,  based 
upon  most  of  the  original  material,  together  with  extensive  recent  col- 
lections. The  result  of  this  has  been  to  fix  definitely  the  distribution 
of  a  large  number  of  the  species,  the  horizon  of  which  were  before  loosely 
given  or  often  wholly  unknown.  This  modification  of  our  knowledge 
of  distribution  had  made  possible  the  above  corrections  in  the  working 
out  of  the  affinities  of  the  Bozeman  flora. 

Note. — Since  the  foregoing  paper  was  written  Mr.  W.  H.  Weed  has 
submitted  to  me  a  small  collection  of  fossil  plants  obtained  by  him  at 
the  foot  of  the  Crazy  mountains,  on  Big  Timber  creek.  Park  county, 
Mont-ana.  The  collection  numbers  nine  specimens  which  I  have  been 
able  to  identify  as  follows:  A  single  specimen  each  of  Sequoia  Langs- 
dorfii  Heer,  and  Popultcs  y^atrta? Newberry,  and  four  specimens  of  Ulmus 
speoiosat  Newberry,  with  fragments  of  a  Platanus  (possibly  P.  nobilis)^ 
a  Phragmites  and  Ulmus  sp. 

Sequoia  Langsdorfii  has  been  abundantly  found  in,  but  is  not  con- 
fined to,  the  Fort  Union  group,  while  Populus  genatrix  and  Ulmus 
speciosa  are  typical  Fort  Union  plants.  While  it  is  manifestly  unsafe 
to  place  much  dependence  in  such  meager  data  all  the  species  identifi- 
able belong  to  or*  are  found  in  the  Fort  Union  group, 

^Proc.  Biol.  Soo.,  Wash.,  toI.  vii.  pp.  153, 154. 


Plate  V. 

F1O0. 1-4.  TMnnfeldia  polymorpha  (Lx.)  Kn. 

From  head  of  Fir  canyon,  8  miles  east  of  Bozeman,  Montana. 
Fia.  5.  Thinnfeldia  lanoeolata  n.  sp. 

Fiom  head  of  Fir  canyon,  8  miles  east  of  Bozemani  MontanAi 
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PREFAOB. 


The  following  review  of  one  of  the  IJpx)er  Cretaceous  faunas  as 
developed  in  the  interior  region  of  the  United  States  has  grown  out 
of  the  study  of  a  collection  of  fossils  found  by  me  in  Huer&no  park 
and  adjacent  localities  in  southern  Colorado.  This  collection,  the 
greater  part  of  which  was  obtained  during  the  summer  of  1890,  proved 
to  be  e8x>eciaUy  interesting  because  it  afforded  data  for  the  closer  cor- 
relation of  certain  Cretaceous  strata  in  Utah  with  those  east  of  the 
mountains,  besides  adding  a  considerable  number  of  new  species  to  the 
fauna  of  the  Colorado  formation.  Dr.  C.  A.  White,  under  whose  direc- 
tion the  field  work  was  done,  generously  assigned  these  fossils  to  me 
for  study  with  a  view  to  publishing  the  results,  and  I  am  greatly  in- 
debted to  his  sympathetic  aid  in  every  phase  of  the  work. 

The  stratigraphic  position  of  the  Huerfano  park  fossils  had  been 
fully  established  in  the  field  to  be  beneath  the  Kiobrara  division  of  the 
Colorado  formation.  In  making  the  preliminary  comparisons  of  spe- 
cies it  soon  became  evident  that  the  fauna  of  this  horizon  was  much 
richer  than  had  been  supposed.  Only  about  twenty-five  or  thirty 
species  of  invertebrates  had  been  definitely  assigned  to  the  strata 
that  are  now  included  in  the  Colorado  formation.  Many  had  been 
described  simply  as  Cretaceous  without  assignment  to  more  definite 
horizons  and  a  considerable  number  of  other  si>ecies  had  been  erro- 
neously referred  to  the  overlying  Montana  formation.  It  therefore 
became  necessary  to  study  as  far  as  practicable  the  vertical  range  and 
the  faunal  associates  of  these  doubtful  species,  especially  those  re- 
ported from  Utah  and  Kew  Mexico,  making  use  of  the  collections  of  the 
U.  S.  National  Museum  and  of  the  Geological  Survey,  as  well  as  the 
published  reports  and  my  own  observations  in  the  field.  This  investi- 
gation added  a  large  number  of  species  to  the  fauna  of  the  Colorado 
formation  and  showed  the  desirability  of  bringing  together  in  one  pub- 
lication the  scattered  descriptions  and  illustrations  of  all  the  species 
that  cam  now  be  assigned  to  the  fauna.  While  making  this  compila- 
tion the  nomenclature  and  descriptions  of  the  species  have  been  re- 
vised in  all  cases  in  which  better  collections  or  other  additional  facts 
seemed  to  make  it  necessary.  Thirty-nine  species  are  described  that 
are  believed  to  be  new  to  science. 

The  purely  paleontologic  portion  of  the  work  is  supplemented  by  a 
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geologic  introdaction  in  which  the  Colorado  formation  is  defined,  many 
local  sections  are  described,  and  faunal  lists  are  given  that  show  tbe 
vertical  range  and  areal  distribution  of  the  most  of  the  species.  Inci- 
dentally^  some  new  evidence  concerning  the  position  of  the  Bear  River 
formation  is  given,  and  large  areas  of  Oretaceons  strata  in  Utah  aro 
correlated  with  the  formations  east  of  the  Rocky  mountains  more  accu- 
rately than  has  heretofore  been  possible. 

In  addition  to  the  aid  received  from  Dr.  G.  A.  White  and  the  firee 
use  of  the  collections  under  his  curatorship  in  the  IT.  S.  National 
Museum,  I  am  under  many  obligations  to  Dr.  W.  H.  Dall  and  to  Mr. 
Charles  T.  Simpson,  of  the  National  Museum,  for  assistance  in  compar- 
ing fossils  with  recent  species,  and  for  valued  opinions  concerning  the 
generic  relations  of  doubtful  forms;  also  to  Prof.  Alpheus  Hyatt^  who 
has  examined  several  of  the  species  of  AmmanitincB  at  my  re<J[uest,  and 
has  given  me  the  benefit  of  his  aathoritative  opinion  as  to  their  rela- 
tionships. 

T.  W.  S. 


THE  COLORADO  FORMATION  AND   ITS  INVERTE 

BRATE  FAUNA. 


By  T.  W.  Stanton. 


INTRODUCTION. 
HISTOBY  AND  DEFINITION  OF  THE  OOLOBADO  FOBMATION. 

For  many  years  the  well-known  apper  Missoari  section  has  served  as 
the  basis  for  all  studies  in  the  Oretaceoas  formations  of  the  great  in- 
terior region  of  the  United  States.  As  first  published  in  1856,  by  Hall 
and  Meek,^  and  with  a  few  slight  modifications,  by  Meek  and  Hayden,' 
it  embodied  the  notes  on  the  Cretaceous  strata  made  by  the  two  authors 
last  named  during  the  earliest  of  their  geological  reconnoissances  in 
the  upper  Missouri  river  region.  It  has  since  been  modified  and  en- 
larged from  time  to  time  by  the  same  authors  and  by  others,  and  made 
to  include,  more  or  less  successfally,  all  the  Upper  Cretaceous  strata 
in  the  region  from  Kansas  to  Arizona  and  from  southern  New  Mexico 
for  northward  into  British  America. 

In  its  original  form  this  upper  Missouri  section  was  divided  into  five 
parts,  which  were  simply  designated  by  numbers,  beginning  at  the  base. 
The  total  thickness  of  the  entire  Cretaceous  series  of  that  region  was 
at  first  estimated  at  not  more  than  650  feet  In  1861  Messrs.  Meek  and 
Hayden'  published  a  paper  in  which  names  were  given  to  the  five  divi- 
sions, with  the  addition  of  lists  of  characteristic  fossils  and  references  to 
typical  localities.  It  should  be  remembered  that  this  is  not  a  contin- 
uous section  at  any  one  locality,  but  it  is  generalized  from  all  the  out- 
crops seen  over  a  very  large  area.  The  thickness  assigned  to  each 
group  is  an  estimate  of  its  maximum  development.  The  section,  as 
republished  in  1876  by  Meek,^  who  made  no  changes  excepting  in  the 
nomenclature  of  a  few  of  the  fossils,  is  as  follows: 

1  Mem.  Am.  Aoad.  Arta.  and  Soi..  2d  ser.,  vol.  y,  p.  405. 

*Proo.  Acad  Nat.  Sd.  Phila.,  ToLvin,  p.  68. 

■  Proa  Acad.  Nat  Sol.  Phila.,  18G1,  p.  419. 

*  U.  &  GeoL  Sur.  of  the  Territories,  toL  ix,  pp.  xxiy  and  zxy. 
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General  section  of  the  Cretaceous  rocks  of  NehrasTca, 
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DivisionB  and  Babdivisions. 


Gray,  fermginons,  and  yellowish  sand- 
Btone  and  arenaceoas  clays,  contain^ 
ing  Belemnitella  bnlbosa,  Nantilns 
Dekayi,  Placenticeras  placenta,  P. 
lenttciilariSy  Soaphites  Conradi,  S. 
NicoUeti,  Baonlites  grandis,  Pyropsis 
Bairdi,  Piestochilns  Calbertsoni,  Py- 
rifnsos  Newbenyi,  Anchnra  Ameri- 
cana, Psendobnccinnm  Nebrascensis, 
Mactra  Warrenana,  Cardinm  sub- 
qnadratum,  and  a  great  number  of 
other  mollascan  fossils,  together  with 
bonctt  of  Mosasauras  missouriensis, 
etc. 


Dark-gray  and  bluish  plastic  clays, 
contolning,  near  the  u^per  part, 
Nantilus  Dekayi,  Placenticeras  pla- 
centa, Bacnlites  ovatus,  B.  compres- 
sus,  Scaphites  nodosns,  Dentalinm 
graclle,  Crassatella  Evansi,  Cucnl- 
heaNebrascensis,  Inoceramns  Sagen- 
sis,  I.  Nebrascensis,  I.  Vanuxemi, 
bones  of  MosasaoroB  missooriensis, 
etc. 


Middle  zone  nearly  barren  of  fossils. 


Lower  fossiliferoas  zone,  containing 
Ammonites  complezus,  Bacnlites 
ovatns,  B.  compressuB^  Heteroceras 
Morton  i,  H.  tortum,  H.  nmbilicatum, 
H.  cochleatum,  Ptychoceras  Mortoni, 
Odontobasis  yiuculum,  Anisomyou 
borealis,  Amauropsis  paludiniformis, 
Inoceramns  sublaBvis,  1.  teuuilinea- 
tus,  bones  of  Mosasanrus  missoa- 
riensis,  etc. 


Dark  bed  of  very  fine  unctuous  clay, 
coutaining  much  carbonaceous  mat- 
ter, with  veins  and  seams  of  gypsum, 
masses  of  sulphuret  of  iron,  and 
numerous  Bmall  scales  of  nshes. 
liOcal ;  filling  depressions  in  the  bed 
below. 


LocalitieB. 


Fox  Hills,  near 
More  an  river; 
near  Long  lake, 
above  Fort 
Pierre;  along 
the  base  of  the 
Big  Horn  moun- 
tains, and  on 
North  and  South 
Platte  rivers. 


Sage  creek,  Chey- 
enne river,  and 
on  White  river 
above  the  Mau- 
vaises  Terres. 


Fort  Pierre  and 
oat  to  Bad 
Lands;  also 
down  the  Mis- 
souri on  the  high 
country  to  Great 
Bend. 


Great  Bend  of  the 
Missouri  below 
Fort  Pierre. 


Near  Bi.jou  Hill,  on 
the  Missouri. 
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MEEE  AND  HAVDEN'S  SECTION. 
Ocueral  »«cHo»  nf  th«  Crttaoeou*  rooiw  of  NAra»ka — Continaed. 


DlriiloDB  and  aubdivieionB. 


Lnail-gTaj  c&lcareoua  marl,  woather- 
iug  to  a,  f  ellowiab  or  wbitisb  ibalky 
appesraaoe  above.  Containing  large 
Bcalea  and  other  remains  of  flnlies, 
and  many  ipeoimeaa  of  Ostrea  oi 
geeta  attached,  to  frn^ijaoiits  of  1: 
oeramuB;  aUo  Bevoral  species  of  Tei- 
tularia.  Paasing  dowu  into  light, 
yellowiafa,  and  whitish  liinestoiie, 
containing  great  numbers  of  Inooer- 
atniu  problematicuB,  1.  paeiidomy- 
liloides,  I.  avicaloidee,  and  OBtrea 
cougeata,  tiah-BGales,  ate. 


Dark -gray  laminated    olays,    Bome- 

tiiDOB  alternating  near  the  npper 
part  with  eeama  and  layers  of  euft 
gray  and  light-colored  litnostone. 
Inoceramus  problematicuB,  I.  teniii- 
Tostratne,  1.  latns  T  J.  fragilis,  Oatrea 
congeata,  Venielta  Hortoni,  Pholn- 
domya  papyracea,  Ammonites  Mnl- 
lananus,  Prion  ooyolua  Wooljiari, 
MortonioeraaShoshoimnse,  Scaphitea 
WarrenauoB,  B.  lorvraformia,  8. 
TentriooBQB,  S-'rermUbrmiR,  Nautilna 
elegans,  etc. 


TellowiBb,  reddish,  and  occasionally 
white  Bauds  tone,  with  at  pi  aces  alter- 
nations of  various  colored  clays  and 
bedfl  and  seams  of  impure  lignite; 
also  siliciGed  wood,  and  great  nnui- 
bers  of  leaves  of  the  higher  types  of 
diootyledonona  trees,  with  casta  of 
Pharella  t  Dakotenaia,  Trigonarca 
SiouxeuHia,  Cyrena  orenarea,  Marga- 
ritona  NebiascensiB,  etc. 


Bluffs    along   the 


Mm 


lielov 


the  Great  Bond, 
to  the  vicinity 
of  Big  Sions 
river;  also  be- 
low there  on  the 
topa  of  thehilla. 


Eztenaively  devel- 

& 

oped   near   Fort 

Benton    on    the 

Upper  MiBHOuri; 

=  ; 

also    along    the 

latter    from     10 

£*£ 

miles    above 

1 

£P 

James   river    to 

'-■a 

BigSioui  river; 

s 

and    along    the 

a 

eastern  slope  of 

the  Hooky  monn- 

tains,  OS  well  a« 

^5 

at    the    Black 

9! 

HiUa. 

^S 

HiUa  back  of  the 

town  of  Dakota; 

t 

also  extensively 

o 

developed  in  the 

8 

surrounding 

country   in    Da- 

1 
5 

kota  county  be- 

i 

low  the    mouth 

& 

of   Big    Sioux 

§ 

^ 

river;       and 

■w 

f 

thence     extend- 

ing    Sim  th  ward 

5 

into    nortlieaet- 

em  Kansas  and 

a 

beyond. 

S 

To  complete  the  Upper  Cretaceous  section  of  ttia  region  there  must 
be  added  to  it  at  the  top  the  great  coal  l>eariug  Laramie  series  of  fresh 
and  brackish  water  beds,  which  were  regiirded  as  Tertiary  at  the  time 
of  the  earlier  explorations,  bat  are  now  generally  assigned  to  the  Ore- 
taceooa;  and  in  western  Wyoming  the  Bear  Biver  formation  must  be 
iaterpolated.    It  is  also  a  brackish-water  formation,  and  was  formerly 
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believed  to  be  a  part  of  the  Laramie.^    It  has  recently  been  sho^m  to 
occupy  a  much  lower  horizon,  probably  about  that  of  Dakota. 

As  explorations  were  extended  throughout  the  West  it  was  found 
that,  while  the  divisions  of  the  above  sections  can  be  recognized  over  a 
large  area,  there  are  regions  in  which  they  can  be  applied  only  with 
the  greatest  difficulty,  if  at  all.  They  had  been  separated  in  the  first 
place  mainly  on  account  of  lithologic  differences,  though  the  lines  thus 
drawn  happened  to  coincide  with  decided  faunal  breaks  in  one  or  per- 
haps two  instances.  Katurally,  the  stratigraphic  units  thus  defined 
are  more  or  less  restricted  in  their  geographic  distribation,  and  are 
sometimes  represented  in  other  regions  by  deposits  of  an  entirely  dif- 
ferent character.  For  example,  in  large  areas  west  of  the  Oontinental 
Divide  the  limestone  and  marls  of  the  Niobrara  are  not  found,  they 
being  variously  represented  at  different  localities  by  shales  and  sand- 
stones. Under  such  circumstances  it  is  very  difficult  to  discriminate 
between  the  dark  shales  of  the  Fort  Benton  and  those  of  the  Fort 
Pierre,  unless  characteristic  fossils  are  found.  This  difficulty  was 
encountered  by  the  geologists  of  the  United  States  Geological  Explo- 
ration of  the  Fortieth  parallel,  and  as  a  solution  of  it  Mr.  Clarence 
King,  the  chief  of  that  survey,  proposed  the  new  term  Colorado  Group 
^^for  the  great  clay  group"  of  the  Cretaceous,  making  it  include  the 
equivalents  of  the  Fort  Benton,  Kiobrara,  and  Fort  Pierre  groups  of 
Meek  and  Hayden. 

The  name  ^^  Colorado  Group"  was  first  published  in  1875  on  one  of 
the  atlas  sheets  of  the  Fortieth  Parallel  Survey,  and  it  was  more  fully 
defined  by  Messrs.  King,  Hague,  and  Emmons  in  vols,  i  and  ii  of  the 
final  reports  of  the  same  survey.  The  name  has  since  been  used  with 
the  same  meaning  by  several  other  geologists.' 

But  the  lithologic  classification  of  the  Cretaceous  formations  adopted 
by  the  Fortieth  Parallel  Survey  is  often  as  difficult  to  apply  as  the  older 
one  which  it  was  intended  to  replace,  even  in  the  region  for  which  it 
was  first  proposed;  for  on  approaching  the  western  shore  line  of  the 
Cretaceous  sea  along  the  eastern  base  of  the  Wasatch  mountains,  the 
Colorado  formation  ceases  to  be  a  ^^  great  clay  group  "  bounded  by  sand- 
stones above  and  below.  On  the  contrary,  there  are  several  sdterna- 
tions  of  similar  heavy  beds  of  sandstone  with  dark  shales  throughout 
the  entire  series,  and  no  good  lithologic  or  structural  reasons  can  be 
given  for  separating  them  into  groups.  The  section  at  Coalville,  Utah, 
to  be  given  further  on,  is  a  good  example  of  this.  Eecent  paleontologic 
studies  have  shown  that  on  the  maps  of  the  Fortieth  Parallel  Survey  the 
upper  limit  of  the  Colorado  formation  at  that  place  is  really  drawn  not 
higher  than  the  top  of  the  Kiobrara.    It  may  be  added  that  in  that 

*Vlde  White,  C.  A. :  On  the  Bear  Biyer  Formation.  Am.  Jour.  Scl.,  toI.  ZLm,  1803,  pp.  01-97;  aad 
Stanton.  T.  W. :  Stratigraphic  Position  of  the  Bear  River  Formation.    Ihid.,  pp.  98-115. 

*For  the  nomenclatore  and  grouping  adopted  by  varioos  authors  who  hare  written  on  the  Creteoeovs 
of  this  region  see  White,  C.  A. :  A  Beriew  of  the  Cretaceous  Formations  of  North  America,  BnlL 
Ko.  82,  U.  S.  Geol.  Sar.,  from  which  must  of  the  historical  statements  here  gILreu  were  obtained. 
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region  the  paleontologic  lines  are  not  so  sharply  drawn  as  they  are  east 
of  the  Front  range,  though  the  fauna  as  a  whole  in  the  lower  part  of  the 
series  corresponds  with  that  in  the  lower  portion  of  the  Meek  and 
Hayden  section,  and  is  very  different  from  that  of  the  upper. 

In  the  rapid  reconnoissance  of  such  large  areas  as  were  covered  by 
the  earlier  surveys  in  the  West  there  was  little  time  for  detailed  pale- 
ontologic work,  and  the  geologists  were  therefore  often  obliged  to 
classify  and  describe  the  formations  by  their  most  obvious  lithologio 
and  structural  characteristics.  But  such  classification  can  be  regarded 
only  as  tentative,  and  when,  as  in  the  case  now  under  consideration, 
the  lower  portion  of  a  ^^  group  "  or  formation  is  found  to  contain  a  fauna 
that  is  entirely  distinct  from  that  of  the  upper  portion,  while  the  latter 
is  very  closely  related  to  the  fauna  of  the  overlying  formation,  it  is 
evident  that  the  plane  of  separation  has  not  been  drawn  on  the  right 
horizon.  A  decided  change  in  marine  faunas  occurring  at  approxi- 
mately the  same  horizon  over  a  large  area  is  evidence  of  either  a  con- 
siderable time  interval  or  of  some  great  change  in  external  physical 
conditions,  and  in  either  case  it  should  have  weight  in  geological  classi- 
fication, even  though  the  character  of  the  sediments  may  be  so  nearly 
the  same  both  above  and  below  the  faunal  break  that  no  reason  other 
than  the  paleontologic  one  can  be  seen  for  their  division.  Such  a  dif- 
ference between  a^acent  marine  fossil  faunas  certainly  represents  a 
more  important  event  than  the  change  from  a  sandstone  to  a  shale  or 
from  a  shale  to  a  limestone.  These  general  facts  are  universally 
admitted  and  numerous  examples  could  be  cited  in  which  the  dividing 
line  between  formations  as  widely  separated  in  age  as  the  Cambrian 
and  the  Carboniferous  or  the  Jurassic  and  the  Upper  Cretaceous  could 
not  be  determined  until  the  fossQs  were  studied.  But  when  the  faunas 
both  belong  to  the  same  geologic  period  they  are  more  closely  related 
and  the  importance  of  such  a  faunal  change  is  likely  to  be  underesti- 
mated by  the  field  geologist. 

Meek  and  Hayden  early  recognized  the  fact  that  the  most  marked 
faunal  break  in  their  Cretaceous  section  is  at  the  top  of  the  Niobrara 
division,  and  for  that  reason  the  line  between  the  •*  Lower  Series  "  and 
the  "  Upper  Series"  was  placed  there.  In  Prof.  Meek's  last  published 
work^  he  says: 

In  paasing  from  the  Niobrara  group,  however,  into  the  succeeding  rocks  aboYe,  in 
which  great  numbers  of  fossils  occur,  not  a  single  species,  so  far  as  known  to  the 
writer,  has  yet  been  found  identical  with  any  form  yet  known  from  either  of  the 
thiee  divisions  below.  In  addition  to  this,  the  upper  surface  of  the  Niobrara  beds  is, 
at  seyeral  places  on  the  Missouri  river,  seen  to  have  been  eroded  into  irregularities 
or  depressions,  previous  to  the  deposition  of  the  succeeding  Fort  Pierre  group,  thus 
giving  additional  evidence  that  some  kind  of  a  physical  change  (x>erhaps  slight) 
occurs  between  the  deposition  of  the  latest  portion  of  the  Niobrara  division  and  the 
first  of  the  Fort  Pierre  beds. 

It  is  now  known  that  a  few  species  do  pass  from  the  lower  series  to 
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the  upper,  but  this  is  exceptional.  The  great  majority  of  the  species 
and  all  of  the  abundant  ones  are  distinct,  consequently  Prof.  Meek's 
argument  for  making  the  primary  division  at  the  top  of  the  Niobrara 
is  not  impaired. 

In  1878,  when  describing  the  Cretaceous  formations  of  northwestern 
Colorado,  Dr.  C.  A.  White  ^  used  the  nomenclature  of  King,  diyiding 
the  section  into  the  Dakota,  Colorado,  and  Fox  Hills  groups,  but  for 
reasons  similar  to  those  just  enumerated  he  applied  the  term  Colorado 
group  only  to  the  equivalents  of  the  Fort  Benton  and  the  Niobrara, 
while  the  Fort  Pierre  was  embodied  in  the  Fox  Hills  group.  These  two 
groups  as  thus  de^ed  are  equivalent  respectively  to  the  marine  por- 
tions of  the  Lower  Series  and  the  Upper  Series  of  Meek  and  Hayden, 
and  are  characterized  by  distinct  marine  faunas,  though  there  may  also 
be  in  either  of  them  local  intercalations  of  fresh- water  or  brackish- 
water  deposits. 

This  method  of  grouping  the  formations  was  adopted  by  some  of  the 
other  geologists  of  the  Survey  of  the  Territories,  and  it  was  used  oh. 
the  maps  of  the  Atlas  of  Colorado. 

Mr.  George  H.  Eldridge'  has  recently  published  an  excellent  general 
review  and  discussion  of  the  classification  and  nomenclature  of  the 
Western  Cretaceous,  in  which  he  adopted  the  divisions  as  defined  by 
Dr.  White,  but  he  proposed  the  new  name  Montana  group  for  the  com- 
bined Fort  Pierre  and  Fox  Hills.  In  this  manner  the  confusion  caused 
by  using  the  name  Fox  Hills  in  two  different  senses  is  avoided,  andtiie 
original  names  of  the  minor  subdivisions  may  still  be  used  in  local 
sections  where  it  is  desirable. 

After  describing  each  member  of  the  Upper  Cretaceous  section,  espe- 
cially as  developed  along  the  eastern  base  of  the  Front  range  in  Col- 
orado, Mr.  Eldridge  sums  up  the  evidence  thus: 

From  the  foregoing  detailB,  the  following  relations  of  the  seyeral  formatiom 
to  each  other  may  be  clearly  and  legitimately  deduced:  First,  the  component  strata 
of  the  Fort  Benton  and  Niobrara  frequently,  and  the  life  generally  shade  into  each 
other;  second,  this  is  again  even  more  forcibly  paraUeled  in  the  sedimentation  andliA 
of  the  Fort  Pierre  and  Fox  Hills;  third — and  on  the  contrary — ^between  the  Niobrars 
and  Fort  Pierre,  or,  which  is  the  same  thing,  between  the  Colorado  and  Montana 
groups  (as  was  suggested  they  should  be  designated*  early  in  the  paper),  there  is  a 
differentiation  of  both  sediments  and  life,  greatly  in  excess  of  any  similarities  in 
these  re8x>ect8  that  may  be  noticed  from  time  to  time  in  any  particular  locality. 

Some  of  the  detailed  evidence  in  support  of  these  views  will  be  given 
in  subsequent  paragraphs. 

Mr.  Eldridge  has  also  described^  a  local  nonconformity  ^t  the  top  of 
the  Colorado  formation  at  Gk)lden,  Colo. 

In  the  present  paper  the  term  Colorado  formation  is  accepted  in  its 
restricted  sense  as  defined  by  White  and  Eldridge.    The  species  de- 

1  Ann.  Bept  XJ,  S.  Geol.  8ar.  Terr,  for  187S,  pp.  1-^. 
*  Am.  Jonr.  Sol..  8d  ser.,  vol.  xxxviii,  1889,  p.  313-821. 
■Boll.  Philos.  Soo.  of  Washiu^ton,  vol.  zi,  1890,  p. 264 
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scribed  by  Meek  and  others  from  the  typical  Fort  Benton  and  Niobrara 
of  the  Upper  Missouri  section  and  from  their  undoubted  equivalents 
in  the  Black  hills  and  along  the  Front  range  in  Colorado  have  been 
taken  as  the  nucleus  of  the  fauna.  To  these  have  been  added  others 
from  the  same  beds  and  those  frt)m  other  regions  that  are  associated 
with  species  believed  to  be  characteristic  of  this  horizon.  Some  fortu- 
nate discoveries  of  an  unusually  abundant  and  varied  fauna  in  the  Fort 
Benton  of  southern  Colorado,  and  the  careful  comparison  of  collections 
from  many  localities,  thus  correlating  the  beds  step  by  step,  have  added 
a  considerable  number  of  species  to  the  fauna,  some  of  them  new  and 
many  more  that  have  either  been  assigned  to  a  higher  horizon  or 
described  simply  as  Cretaceous  without  reference  to  any  of  its  divisions. 
As  a  necessary  result  of  recently  ascertained  facts  concerning  the  ver- 
tical distribution  of  some  of  these  species,  certain  strata  that  have 
usually  been  referred  to  the  Montana*formation  in  Utah  and  adjoining 
States  are  now  transferred  to  the  Colorado.  This  subject  will  be  dis- 
cussed somewhat  in  detail  when  the  typical  sections  are  described. 

The  Colorado  formation  has  been  recognized  by  means  of  its  charac- 
teristic fossils  in  Iowa,  Minnesota,  the  Dakotas,  Nebraska,  Kansas, 
Colorado,  Wyoming,  Montana,  Utah,  Arizona,  and  New  Mexico.  It  is 
also  well  established  that  equivalent  strata  exist  in  Texas  and  the 
adjacent  regions  and  over  large  areas  in  British  America.  In  Texas 
the  Eagle  Ford  shales  and  the  Austin  limestone  are  evidently  the 
equivalent  of  the  Fort  Benton  and  the  Niobrara,  respectively,  but  their 
£auna  is  in  some  respects  quite  different  from  that  of  the  typical  Colo- 
rado and  for  that  reason  its  peculiar  species  have  been  excluded, 
though  many  of  those  here  described  are  known  to  occur  in  both 
regions,  and  it  is  probable  that  more  thorough  collecting  will  add  many 
to  the  common  list. 

The  species  described  from  British  America  have  been  excluded  be- 
cause the  geologists  have  ofben  found  difficulty  there  in  discriminating 
between  the  Colorado  and  Montana  formations,  and  consequently  a 
number  of  the  described  upper  Cretaceous  species  have  not  been  as- 
signed to  either  horizon.  While  many  species  evidently  belong  to  the 
Colorado  fauna,  there  are  many  others  that  are  doubtfal  and  must  re- 
main so  until  more  is  known  of  their  associates  and  their  stratigraphic 
position.^  For  similar  reasons  a  few  known  species  from  portions  of 
our  area  have  been  omitted,  some  of  which  probably  belong  to  this 
fauna. 

From  southern  Utah  and  from  New  Mexico  a  few  species  are  included 
whose  stratigraphic  position  is  not  definitely  known,  but  they  are 
usually  associated  at  the  same  locality  with  known  Colorado  species. 

The  area  to  which  the  Colorado  formation  is  thus  arbitrarily  re- 

<  Since  the  above  was  written  Mr.  J.  F.  Whiteaves  has  published  deaeiiptionB  of  four  new  speclea 
of  Ammonites  from  the  Cretaceous  rocks  of  Athabasca  (Trans.  Boy.  Soo.  Canada,  seo.  lY,  1892,  pp. 
111-119)  and  referred  them  to  the  horizon  of  the  Colorado  formation.  They  belong  to  genera  that  hove 
not  yet  been  found  in  that  formation  in  the  United  States  and  are  snggestiTe  of  an  older  horizon. 
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fitricted  is  sufficiently  large  to  show  great  variations  in  the  natare  and 
thickness  of  the  sediments  and  considerable  modifications  of  the  faunas. 
With  the  150  species  of  fossils  all  from  one  comparatively  limited  hori- 
zon, now  for  the  first  time  brought  together,  it  will  be  much  less  diffi- 
cult to  extend  the  correlation  of  beds  belonging  to  the  same  horizon  in 
this  country,  and  to  make  comparisons  with  Cretaceous  faunas  as  de- 
veloped elsewhere. 

The  variations  above  mentioned  can  be  best  shown  by  describing  a 
few  typical  sections  in  different  parts  of  the  area.  The  sections  and 
their  faunal  lists  will  be  given  in  greater  detail  in  some  cases  where 
unportant  new  correlations  are  made* 

GEOLOGIC  DESCRIPTION. 
THE  EASTERN  BORDER. 

On  the  eastern  border  of  the  area  in  which  the  Colorado  formation 
occurs  the  country  is  comparatively  level;  the  Cretaceous  beds  are 
nearly  horizontal  and  are  frequently  covered  with  drift,  loess  or  other 
recent  deposits,  so  that  there  are  not  many  good  exposures  showing 
the  character  and  the  thickness  of  the  different  divisions.  Conse- 
quently, but  little  detailed  work  has  been  done  here  and  very  few  local 
sections  have  been  published.  It  is  known  that  in  Iowa  and  Minne 
sota,  east  of  the  main  Cretaceous  area,  there  are  many  detached  rem- 
nants that  have  escaped  the  general  erosion  and  are  evidence  of  the 
eastward  extension  of  the  Cretaceous  sea.  Only  a  few  of  these  isolated 
localities  have  yielded  characteristic  fossils,  but  since  they  are  in  an 
undisturbed  region  and  not  very  far  distant  from  the  typical  Meek  and 
Hayden  section,  the  beds  can  usually  be  identified  with  reasonable  cer- 
tainty by  their  stratigraphic  and  lithologic  relations. 

In  the  valley  of  Sauk  river,  Minnesota,  there  are  exjwsures  of  Fort 
Benton  shales  that  have  been  described  by  Mr.  J.  H.  Kloos.^  He  states 
that  in  that  region  the  Cretaceous  rests  on  the  older  crystalline  rocks, 
and  only  the  Fort  Benton  division  seems  to  be  represented.  One  sec- 
tion obtained  from  a  well  showed  73  feet  of  dark  blue  clay  and  shales 
with  two  thin  seams  of  lignite.  The  few  fossils  that  were  found  were 
submitted  to  Prof.  F.  B.  Meek,  and  proved  to  be  characteristic  Benton 
forms.  He  identified  Inoceramv^s  problematicus  (= J.  lahiatus)  and  Am- 
monites percarinatus  {=^Prio7wtropi8  woolgari)  among  them. 

Prof.  N.  H.  WinchelP  states  that  similar  beds  extend  farther  south, 
along  the  Minnesota  river  and  the  Cottonwood,  and  at  other  localities 
there  are  exposures  of  sandstone  that  are  referred  to  the  Dakota,  while 
at  New  Ulm  there  is  an  outcrop  of  limestone  that  is  believed  to  repre- 
sent the  Niobrara. 

^  Kloos,  J.  H.  Cretaceoun  Baain  In  the  Sank  Valley,  Am.  Jour.  Sci.,  3d  eer.,  vol.  in,  1872.  pp.  17-38. 
*  WincheU,  N.  H.    The  Cretaoeoua  in  Minnesota,  Minn.  Aoad.  Nat.  SoL  BnlL  tcO.  i,  1878,  pp.  349-SM. 
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In  western  Iowa  the  Gretaceons  beds  are  somewhat  better  developed 
and  the  exposures  are  more  satis&ctory.  The  following  description  of 
the  general  section  from  the  base  upward  is  condensed  from  Dr.  White's 
account  in  the  Geology  of  lowa.^ 

Iowa  Cret€Lceou9  iecHon, 

1.  Nishnabotany  sandstoDe:  Feet 

Rather  coarse  grained,  friable,  more  or  less  feri'iiginons  sandstone,  with 
occasional  thin,  irregular  layers  of  clay.  Foasils :  Fragments  of  angios- 
permons  leaves.    Maximum  thickness 100 

2.  Woodbury  sandstones  and  shales : 

Alternating  thin  beds  of  shale  and  sandstone,  the  former  predominating. 
The  shales  vary  in  character,  and  at  some  places  a  lignitic  band  is 
shown.  Fossils:  InooeramuB  lahiattM  and  casts  of  a  few  other  Lamelli- 
branchs  are  ocoasionally  found,  and  leaves  of  Salix  meekii  and  Sassafras 

orefootfum  also  occur*    Maximum  thickness 150 

8.  Inoceramus  beds : 

Impure  chalky  limestone  and  marls  with  Inoceramus  lahiatus,  Ostrsa  con- 
gesta,  and  remains  of  several  genera  of  fishes.    Thickness 60 

A  detailed  section  measured  by  Mr.  O.  H.  St.  John'  along  the  Big 
Bioux  river  above  Sioux  Gity,  in  which  the  basal*  sandstone  is  not 
represented,  shows  45  feet  of  the  Inoceramus  beds  and  119  feet  of  the 
underlying  Woodbury  sandstones  and  shales. 

The  original  section  of  Meek  and  Hayden  was  described  from  this 
same  neighborhood,  and  the  divisions  above  given  correspond  in  a 
general  way  to  the  Dakota,  Fort  Benton,  and  Niobrara  groups,  though 
it  seems  x>ossible  that  a  part  of  the  Dakota  is  included  in  the  Wood- 
bury sandstones  and  shales.  Evidently  there  is  a  gradual  transition 
from  the  one  formation  to  the  other  at  this  point,  and  if  marine  fossils 
were  found  to  the  bottom  of  the  series  we  should  expect  them  to  belong 
to  the  same  fauna  as  those  in  the  upper  beds.  Four  species  of  inver- 
tebrates have  been  described  by  Meek  and  Hayden  from  the  <<  Dakota 
group  at  the  mouth  of  Big  Sioux  river."  Future  studies  may  prove 
that  they  belong  to  the  Colorado  fauna,  but  as  I  have  not  been  able  to 
identify  them  satisfactorily  with  species  that  occur  in  the  beds  above 
the  Dakota  elsewhere,  it  has  seemed  best  to  omit  the  description  of 
them.    They  are: 

Cyrena  dakotensis.  Mactra  siooxensis. 

Trigonarca  siouzensis.  Arcopagellaf  macrodonta. 

Southwestward  from  this  locality  the  Cretaceous  occupies  a  broad 
irregular  belt  through  Nebraska  and  Kansas,  lying  unconformably  on 
the  Carboniferous,  and  farther  south  on  the  red  beds  that  are  usually 
referred  to  the  Jura-Trias.  The  strata  dip  gently  to  the  northwest,  and 
in  the  western  part  of  these  states  the  Cretaceous  is  overlain  by  fresh- 
water dei>osits  of  late  Tertiary  age.    Since  the  beds  are  nearly  horizon- 

>Bept.  Geol.  Snr.  of  Iowa,  vol.  l,  Des  Moines,  1870,  pp.  286»2M. 
*Bept.  Geol.  Sur.  of  Iowa,  voL  u,  pp.  196-199. 
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tal  and  the  Tertiary  deposits  are  not  very  thick,  the  streams  have  cat 
through  into  the  Cretaceous  for  some  distance  within  the  Tertiary  area, 
thus  making  its  boundary  very  irregular.  Only  a  part  of  it  has  been 
accurately  mapped. 

Until  recently  all  of  the  Cretaceous  strata  of  Kansas  have  been 
referred  to  the  Dakota  and  the  Colorado  formations,  and  there  is  no 
doubt  that  these  two  formations  do  cover  a  large  area  within  the  state, 
but  it  has  been  shown  ^  that  a  part  of  the  Lower  Cretaceous  Comanche 
series,  with  some  of  itfi  characteristic  species  of  fossils,  occurs  in  several 
of  the  southern  counties,  and  the  probable  existence  of  the  Montana 
formation  in  the  northwestern  part  of  the  state  has  been  reported. 

Prof.  B.  F.  Mudge,  who  spent  several  seasons  in  collecting  vertebrate 
fossils  from  the  Niobrara  division  in  Kansas  and  visited  the  most  of 
the  Cretaceous  outcrops  in  the  state,  estimated  ^  the  total  thickness  of 
the  Cretaceous  at  960  feet,  of  which  500  feet  was  assigned  to  the 
Dakota  and  the  remainder  to  the  Kiobrara. 

Hie  fact  that  the  beds  above  the  Dakota  contain  a  greater  propor- 
tion of  calcareous  material  than  usual  led  Prof.  Mudge  to  conclude  that 
they  all  belong  to  the  Kiobrara  and  that  the  Fort  Benton  shales  are 
absent,  but  it  is  evident  from  the  description  that  his  Niobrara  repre- 
sents the  whole  of  the  Colorado  formation.  The  data  for  the  following 
section  of  the  Upper  Cretaceous  strata  of  Kansas^  are  taken  from  the 
paper  last  cited: 

KaniM  Upper  Cretaceous  section, 

Feii 

1.  Dakota  formation. 

Brown  and  yariegated  sandstone  of  varying  degrees  of  hardness,  frequently 
with  ferfaginous  concretions,  and  nsuaUy  interstratified  with  thin  beds  of 
clay  shales,  and  one  or  more  seams  of  lignite.  Fossil  plants  abundant ;  ani- 
mal' remains  rare.    Estimated  thickness 500 

2.  Colorado  formation. 

a.  Interstratified  shales  and  thin  layers  of  limestone  containing  Inooeramus 
Idbiatus  and  a  few  other  moUnsks.  with  occasional  fish  remains 140 

(.  Bluish  black  or  slate  colored  shale  with  many  concretions  containing 
PrUmotropis  woolgari,  Soaphites,  Inoceramus,  etc 60 

0.  Massive  chalky  limestone  with  Inoceramus  deformis,  Ostrea  congesta,  and 
occasional  remains  offish  andsaurians 60 

d.  Buff  and  white  chalk  or  chalky  limestone  with  calcareous  shales.  FossUs : 
Uintaorinus  sodalis,  Inooeramus  labiatus,  L  deformis  t,  Osirea  congesta,  Raduh 
litcs  t,  Baculites  anceps  t  and  great  numbers  of  yertebrateSj  including  birds, 

reptiles,  and  fishes.    Thickness 200 

Estimated  total  thickness  of  the  Colorado 460 

1  Cragin,  F.  W.    The  Cheyexine  Sandstone  and  the  Neocomian  Shales  of  Kanaaa.    Waahbrnn  CoDtg* 
Lab.  of  Nat.  Hist.  Bnll.,  vol.  ll,  No.  U,  and  Am.  Geologist,  vol.  vi,  p.  233,  and  vol.  vn,  p.  28. 

'  Hadge,  B.  F.    Notes  on  the  Tertiary  and  Cretaoeons  Periods  of  Kansas,  17.  8.  Geol.  Snr.  Tttr. 
Ann.  Bept.  for  1875,  pp.  277-294. 

'  16  species  of  invertebrates,  none  of  which  have  been  found  in  the  overlying  strata,  have  been  4^ 
scribed  by  Meek  (IT.  S.  Oeol.  Snr.  Terr.,  voL  ix)  and  White  (Proc  U.  8.  National  Museum,  vsL0i 
Hds  horlson  in  Saline  oonntgr,  Xansaa. 
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THE  UPPEB  MISSOXJBI  BEGION. 

The  immense  area  of  Oretaceous  in  Nebraska,  I^orth  Dakota,  Sonth 
Dakota,  and  Montana  has  had  little  carefnl  study  excepting  along  the 
coarse  of  the  Missouri  river  and  around  the  base  of  the  Black  hills. 
The  section  quoted  at  the  beginning  of  this  paper  gives  a  general  de- 
scription of  the  beds  as  developed  in  this  region,  but  they  are  subject 
to  considerable  local  variation  and  it  is  especially  worthy  of  note  that 
the  calcareous  Niobrara  division  disappears  entirely  in  Montana,  as  it 
does  along  the  eastern  base  of  the  Wasatch  mountains  and  elsewhere 
in  Utah,  and  in  southwestern  Colorado. 

In  the  Black  hills  the  strata  have  been  most  fully  described  by  Prof. 
Henry  Newton.^  He  was  able  to  recognize  there  all  Ave  of  the  divi- 
sions of  the  Upper  Missouri  section.  Thn  principal  differences  as  com- 
pared with  that  section  are  the  presence  of  several  thin  beds  of  sand- 
stone interstratified  with  the  upper  i>ortion  of  the  Fort  Benton  shales, 
and  the  fact  that  nearly  all  of  the  divisions  are  much  thinner.  The 
estimated  thicknesses  are: 

Blaoh  hilU  Cretaoeou$  seetian. 

1.  Dakota.  ''w*- 

Coarse  yellow  or  red  sandstones  with  dlscontinnons  variegated  clays. 
In  some  places  a  part  of  the  sandstone  is  soft  and  white,  and  at  other 
localities  it  is  changed  to  a  dense  qnartzite 250-400 

2.  Fort  Benton. 

Dark  plastic  days  which  osnaUy  contain  large  quantities  of  alkaline 
salts  and  selenite.  Thin  bedded  calcareous  sandstones,  containing 
numerous  fossils,  are  frequently  found  in  the  upper  part 200-800 

3.  Niobrara. 

Gray  calcareous  shales  and  marls  with  some  limestone ;  Inoo&ramu9  Idbith 
tu$  and  0$trea  oongesta  very  numerous.    Thickness,  roughly  estimated  100-200 

4.  Fort  Pierre. 

Dark  gray  and  bluish  plastic  clays  with  many  fossiliferous  calcareous 
concretions  in  the  upper  part.    Thickness,  estimated 150-260 

5.  Fox  Hills. 

Ferruginous  sandstone,  with  Veniella  humilU,  Spkwriola  transversa,  Idean- 
area  shumardif  etc«    Thickness,  roughly  estimated 100 

According  to  these  estimates  the  total  thickness  of  the  Colorado  for- 
mation in  the  Black  hills  region  is  only  300  to  500  feet,  and  the  entire 
marine  Cretaceous  section  is  less  than  1,000  feet.  It  should  be  remem- 
bered that  no  accurate  measurements  of  local  sections  were  made.  The 
following  species  of  fossils  have  been  reported  firom  the  Colorado  beds 
of  this  region : 

Ostrea  congesta.  Prionotropis  woolgari. 

Inooeramus  labiatos.  Prionocyclus  wyomlDgensia. 

Xnooeiamns  fragilia.  Scaphites  warreni. 

Inooeramus  perplexus.  Scaphites  wyomingenslB. 

Inooeramus  altus.  Scaphites  lary»formis. 
Fusns  shumardi. 

1  Kewton,  Henry,  and  Wsltot  P.  Jemiey ,  GeoL  of  ths  BUok  HilU  of  Bskote,  WMhingtoa,  1380.    The 
Orslaetons  is  dMcribed  on  pp.  109-186. 
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In  Montana  the  Fort  Benton  diviBion  of  the  Colorado  formation  is 
well  represented,  and  the  types  of  many  of  its  characteristic  species 
were  collected  in  that  state.  According  to  Meek  and  Hayden'  this 
division  attains  a  thickness  of  abont  800  feet  in  the  neighborhood  of 
Fort  Benton.  The  following  species  of  invertebrates  have  been  ob- 
tained within  a  few  miles  of  that  locality,  bnt  their  exact  vertical  range 
in  the  local  section  has  not  been  published: 

Inoceramns  fragUis.  Pholadomya  papyraoea. 

Inoceramns  nmbonatoB.  Soaphitea  yeimifonma. 

InoceramuB  exogyroides.  Scaphites  ventricosiiB. 

Inoceramus  teaairostratas.  Soaphitea  maUananiis. 

Inoceramns  xmdabandaB.  Nautilos  elegans. 

Nearly  all  of  these  have  been  found  in  the  Colorado  formation  or  its 
equivalents  at  other  localities  and  none  of  them  is  known  to  occur  at  a 
higher  horizon. 

The  geologists  who  have  recently  studied  the  Cretaceous  coal  fields 
of  Montana  have  been  unable  to  divide  the  marine  portion  of  the  Upper 
Cretaceous  into  distinct  formations,  and  the  collections  of  fossils  have 
not  been  sufQcient  to  indicate  the  paleontologic  break  if  there  is  ona 
The  following  section,  adapted  from  Mr.  W.  H.  Weed's  paper*  on  "The 
Cinnabar  and  Bozeman  Coal  Fields  of  Montana,"  shows  the  character 
of  the  strata  up  to  and  including  the  lower  x)ortion  of  the  Laramie. 

Cretaoeou8  section  of  Cinnabar  mountainj  Montana. 

Laramie:  I^et 

Sandstones,  containing  ooal SOO 

Coal  seam 5 

Sandstones,  white,  massive,  cioss-bedded 125 

935 

Colorado  and  Montana: 

Fissile,  argillaceous  sandstones  and  shales 340 

Shales,  generally  ommbly,  with  layers  of  black  bitaminou^  shale,  and 

harder  sandy  ledges 450 

Shaly  sandstones  and  limestones 225 

Sandstone 4D 

Sandy,  splintering,  gray  shales  and  limestones Ifl5 

Black  bituminous  shales GOO 

Limestone 40 

Black  shales,  sometimes  arenaceous 400 

Sandstone 10 

Black  and  dark-blue  shales 850 

Sandstone 15 

Sandy  shales 75 

Sandstone 10 


1  Proo.  Aoad.  Nat  Soi.,  Phila.,  1861,  p.  421 ;  IT.  S.  G«oL  Snr.  Terr.,  toL  zz,  p, 
*Bull.  Geol.  Soc.  Am..  toL  xi.  1891,  p.  853. 
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Colorado  and  Montana — Continned.  Feet. 

Thinly  laminated  arenaceous  shales  with  Ostrea  anomMdea 340 

Sandstones 15 

Shales 75 

2,850 

Dakota; 

Qoartzite 30 

Limestone  with  great  numbers  of  a  small  fresh- wat-er  gastcropod 10 

Sandy  shales .*. 150 

Ked  earthy  limestones,  magnesian 50 

Conglomerate 40 

Sandstone  and  shales 95 

Sandstone 151 

526 
Total  Cretaceous 4,311 

Sections  at  other  localities  give  a  mucli  greater  total  thickness,  but 
the  marine  portion^  or  combined  Colorado  and  Montana,  seems  not  to 
vary  greatly.  It  is  evident  that  both  of  these  formations  are  repre- 
sented in  the  section,  bnt  there  seems  to  be  no  lithologic  or  structural 
reason  for  making  a  division  and  all  of  the  fossils  yet  reported  from 
the  locality  belong  to  the  Colorado  fauna  and  probably  all  came  from 
near  the  horizon  of  Ostrea  anomioides.  The  following  species  were  col- 
lected there  by  members  of  the  XJ,  8,  Geological  Survey  of  the  Terri- 
tories. 

Ostrea  anomioides.  Baculites  asperf 

Trigonia,  related  to  T.  evansana.  Scaphites  ventrioosiu. 

Inoceramns  sp.  f 

At  a  locality  near  the  Missouri  river  below  Gallatin,  Montana,  where 
the  same  beds  are  exposed,  the  first  three  of  the  above-named  species 
occur,  and  associated  with  them  are  OorJncula  inflexaj  Pharellaf  pealeij 
and  a  number  of  others  ^  represented  by  casts  that  can  not  be  specifl* 
cally  determined. 

COLOEADO  AND  NEW  MEXICO, 

Along  the  eastern  base  of  the  Front  range  in  Colorado  the  Upper 
Cretaceous  formations  are  well  developed  and  easily  distinguishable 
both  by  lithologic  features  and  by  an  abundance  of  characteristic  fos- 
sils. From  the  northern  boundary  of  the  state  to  the  Arkansas  river 
and  beyond,  the  first  prominent  "  hogback,"  or  foothill  of  the  moun- 
tains is  composed  of  the  sandstones  and  conglomerate  of  the  Dakota. 
It  is  so  constant  lithologically  that  it  can  be  readily  recognized  without 
the  aid  of  the  plants  which  are  the  only  fossils  that  are  commonly  found 
in  it  in  this  region.  On  the  plain  immediately  east  of  the  Dakota  ridge 
the  shales  and  limestones  of  the  Colorado,  the  softer  clay  shales  and 

>  Bm  Prof.  Meek's  lists  in  Ann.  Bept.  IT.  S.  G«ol.  Sor.  Terr.,  for  1872,  pp.  474, 475. 
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the  sandstones  of  the  Montana,  and  the  coal-bearing  sandstones  and 
shales  of  the  Laramie  are  exx)osed  in  the  order  in  which  they  are  named. 
There  are  nnmerons  fossiliferons  zones  throughout  the  marine  portion 
of  the  strata,  and  it  is  usually  not  difficult  to  trace  the  characteristic 
species  of  the  Colorado  .and  Montana  formations,  respectively,  almost 
to  the  dividing  line  between  the  two  formations. 

The  section  given  below  is  based  on  descriptions  of  the  Oretaceoos 
strata  in  the  Denver  region  by  Mr.  Oteo,  H.  Eldridge.^  Although  orig- 
inally intended  only  for  a  limited  area  surrounding  Denver,  Mr. 
Eldridge's  description  with  very  slight  modifications  will  apply  equaDy 
well  to  any  part  of  the  Cretaceous  belt  between  Wyoming  on  the  north 
and  Pike's  peak  on  the  south.  Perhaps  the  Laramie  portion  of  the  sec- 
tion should  be  excepted  in  this  statement,  as  it  is  not  so  well  developed 
in  the  northern  and  southern  portions  of  this  area  as  in  the  Denver 
basin. 

Cretaeeaus  ieoUon  in  central  Colorado. 

Dakota:  IMi 
A  thin  bed  of  conglomerate  composed  of  weU-ronnded  qaartzose  pebbles 
united  by  strong  siliceons  cement.  Hard,  nsnally  gray,  sandstone 
in  two  prominent  benches  separated  by  a  band  of  fire  clay.  Fossil 
plants  are  abundant  at  some  localities.  Total  thickness  of  the  forma- 
tion about 900 

Colorado : 

Fort  Benton — 

Dark  shales  with  frequent  intercalations  of  fossiliferons  drab  lime- 
stone in  the  upper  third.  Inoceramus  lahiatu$  is  the  most  abun- 
dant and  characteristic  species  and  Pr%onotropi$  woolgari  is  occa- 
sionally found 400-500 

Niobrara — 

Drab-white  limestone  containing  Inoceramus  deformis,  J.  Iabiatu8f 

Oetrea  congesia,  etc 40 

Gray  clays  and  buff  siliceo-calcareous  shales  with  Oatrea  congesta 

and  numerous  scales  of  fishes 280 

Total  thickness  of  Colorado  formation 700-SOO 

Montana : 

Fort  Pierre- 
Drab  shaly  clayB  with  numerous  highly  fossiliferons  ooncretions 
of  drab  limestone  and  occasional  unimportant  bands  of  sandstone. 
Characteristic  fossils  :3  Inoceramus  cripeiif  /.  proximne,  Avicula 
linguiformiBy  A,  nebrascana,  Lucina  oecidentalie,  Anisomyon  (sev- 
eral species),  Ptychoceras  mortoniy  P.  craesum  Heterooeras  (several 
species),  BacuUtes  ovatus,  B,  compreesus,  Placentioeras  placenta, 
SphenodiscuB  lentUmlaref  Scaphitee  nodoeue,  Nautilue  deJcayi,  etc. 
Thickness 7,700 

>  On  some  Stratigrapbical  and  Stmotnral  Features  of  the  Country  abont  Denver,  Colorado.  Proe. 
Colo.  Soi.  Soc..  Tol.  Ill,  pp.  93-97.  On  oertain  peonliar  Stmotoral  Featnrea  in  the  Foot  hlU  B^on  of 
the  Rocky  moiintainB  near  Denver,  Colorado.  Bull.  Fhiloa.  Soc.  of  Washington,  vol.  zt,  p.  240. 

'  The  fanna  contains  a  large  nnmber  of  species  the  most  of  which  axe  flgored  by  Meek,  IT.  8. 
Oeol.  Snr.  Terr.,  vol.  uc,  pis.  11-27. 
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Montana — Continued.  Peet 

Fox  HUlB— 

Arenaceoos  clays  capped  by  a  bed  of  yellow  fossiliferouB  sandstone. 
Fossils:^  Cardium  speciosum,  M<iotra  alta,  Tanoredia  amerioanom 
Veniella  hvmiliSf  CalUsia  deweyi,  C,  owenana,  Sphaei'iola  cordaia, 
Liopistha  undaia,  Anchura  atMrioana^  Seaphiies  oanradi,  etc.  Thick- 
ness  800-1,000 

Total  thickness  of  Montana  formation 8,700 

Laramie : 

Sandstones  and  coal  beds,  about 400 

Clays,  Ironstones,  and  rarely  coal  beds 800 

Fossils :  plants  and  fresh  and  brackish- water  mollusks 

Total  thickness 1,200 

The  Fort  Pierre  Bhales  here  have  a  much  ^(reater  development  than 
in  any  other  part  of  the  Bocky  mountain  region.  With  this  exception 
the  section  is  ahnost  identical  with  Meek  and  Hayden's  Upper  Missouri 
section. 

Southward  from  the  neighborhood  of  Denver  the  Montana  formation 
becomes  much  thinner,  until,  on  the  Arkansas  river  between  Canyon  city 
and  Pueblo,  its  thickness  is  approximately  3,000  feet.  It  is  also  less 
fossiliferous  and  more  uniform  in  lithologic  character,  so  that  the  Fox 
Hills  is  not  usually  recognizable  as  a  distinct  division,  though  the  fos- 
siliferous zone,  with  its  characteristic  species  at  the  top  of  the  Fox  HiOs, 
has  been  observed  at  Colorado  Springs,  and  the  underlying  shales  at 
that  place  and  in  the  Arkansas  valley  yield  some  Fort  Pierre  forms, 
such  as  Inoceramua  cripsii^  I.  prowimus^  Lucma  occidentalisj  Baculites 
avatus,  8caphites  nodosusj  Heteroceras,  etc.,  but  throughout  the  forma- 
tion as  a  whole  fossils  are  not  so  numerous  either  in  species  or  indi- 
viduals as  they  are  in  the  section  last  described. 

In  the  area  now  under  consideration  the  Colorado  formation  becomes 
a  more  imx)ortant  feature  of  the  geology  on  account  of  the  greater  area 
that  it  covers  and  of  the  better  development  of  its  fauna.  The  chief 
eause  of  its  increased  area  is  a  low  anticlinal  fold  extending  out  into 
the  plain  as  a  prolongation  of  the  axis  of  the  Front  range.  The  erosion 
that  has  planed  off  this  fold  until  it  is  scarcely  noticeable  as  a  toxK)- 
graphic  feature  has  removed  the  Laramie  and  Montana  strata  from  an 
area  at  least  25  miles  wide,  and  at  a  few  places  along  the  crest  of  the 
fold  has  just  reached  the  Dakota  sandstone.'  Consequently  the  nearly 
horizontal  shales  and  limestones  of  the  Colorado  form  the  surface  over 
a  large  area^^  and  are  well  exposed  in  long  bluffs  on  the  Arkansas,  the 
Oucharas,  and  other  streams,  and  also  in  the  usual  narrow  belt  along 
the  foothills. 

The  characteristic  Fort  Benton  shales  resting  on  Dakota  sandstone 
vary  considerably  in  thickness.    Near  the  mountains  at  Canyon  city 

>  Some  of  these  aleo  occur  in  the  Fort  Pierre  division. 

s  The  DakoU  is  ezpoied  on  the  hank  of  ArkanBae  river  8  milee  Above  Fneblo  and  on  the  pbdna  10 
miles  east  of  Caoharas. 

I  On  the  geological  aheeta  of  Hayden's  Atlas  of  Colorado  the  area  assigned  to  the  Colorado  formation 
along  the  Front  range  and  in  Hie  soathem  central  part  of  the  state  is  too  large  on  acconnt  of  the  laol 
that  the  Fort  Pierre  shales  axe  all  mapped  aa  Colorado,  althongh  the  legend  atatea  that  thejr  aie 
tDdnded  la  the  Fox  HUla. 
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the  thickness  is  400  to  500  feet,  but  out  on  the  plain  it  decreases  antil 
it  is  les9  than  300  feet. 

About  the  middle  of  the  dark  shales  there  is  always  a  calcareous 
zone,  sometimes  40  or  50  feet  thick,  consisting  of  alternating  layers  of 
shale  and  drab  limestone,  the  latter  fiill  of  Inoceramus  labiatus.  The 
upper  150  feet  of  dark  shale  frequently  contains  brown  or  drab  calcare- 
ous concretions,  some  of  which  are  fossiliferous.  I^eax  GarUle  Springs, 
on  the  Arkansas  river,  18  miles  west  of  Pueblo,  the  upi)er  part  of  this 
zone  yielded  the  following  species: 

Exogyra  snborbionlata.  Liopistha  concentrica. 

Ostrea  Ingabfis.  TnrriteUa  white!. 

Ostrea  malachitensis.  Amauropsis  balbiformis. 

Inoceramns  firagiliB.  Xenophora  simpsoni. 

Cardium  panperculoxn*  Pagnellos  foBiformiB. 

Veniella  mortoni.  RosteUites  daUi. 

Anatina  Uneata.  Prionotiopis  byatti. 

Above  the  Fort  Benton  shales  there  is  a  bed  of  rather  coarse  massive 
gray  sandstone  which  at  Carlile  Springs  is  almost  15  feet  thick.  It  is 
here  capped  by  1  to  2  feet  of  brown  calcareous  sandstone  containing 
Ostrea  lugubris,  impressions  of  Prionooyclus  wyamingensiSy  and  numerous 
shark's  teeth.  Above  this  is  about  40  feet  of  light-colored,  comimct 
limestone  with  Inoceramus  de/ormUj  L  laMatus^  and  Ostrea  oongestOj 
passing  up  into  light  gray  and  buff  calcareous  shales  with  0«frea  eangegta. 

The  section  is  essentially  the  same  as  the  one  in  the  Denver  region, 
with  the  addition  of  the  sandstone  at  the  top  of  the  Fort  Benton  shales. 
This  new  feature  is  not  distributed  over  a  very  large  area,  nor  is  it 
constant  even  in  the  region  under  consideration,  but  it  is  rendered  im- 
portant by  the  fact  that  at  some  localities  it  is  very  fossiliferous  and 
contains  a  varied  littoral  fauna,  part  of  which  had  previously  been 
known  only  in  a  limited  area  in  northern  Utah  where  its  stratigraphio 
relations  were  not  clear.  East  of  the  mountains  this  sandstone  was  not 
seen  farther  north  than  Colorado  Springs,  where  it  is  10  feet  thick.  On 
the  Arkansas  river  above  Pueblo  it  is  from  15  to  20  feet  thick.  Along 
the  foothills  in  the  neighborhood  of  Canyon  city  its  thickness  varies 
from  4  to  10  feet.  At  some  localities  in  Huerfano  park,  where  it  is  very 
fossiliferous,  it  is  40  feet  thick,  and  for  convenience  in  accurately  re- 
ferring the  species  to  their  horizon  I  have  there  called  it  the  PugneUus 
sandstone  on  account  of  the  abundance  of  the  characteristic  fossil, 
PugneUus  fusiformis.  Usually  it  is  a  compact,  massive,  or  heavy 
bedded  sandstone  of  uniform  texture  throughout,  but  at  the  localities 
where  it  is  very  fossiliferous  the  fossils  occur  in  thin  bands  and  lenticu- 
lar masses  of  hard  calcareous  sandstone,  while  the  larger  part  of  the 
rock  is  more  friable  and  sometimes  contains  partings  of  shale. 

This  thin  bed  of  sandstone  shows  that  over  a  considerable  area  there 
was  a  brief  cessation  and  probably  a  reversal  of  the  downward  move- 
ment of  the  Fort  Benton  sea  bottom  just  prior  to  the  deposition  of  the 
Niobrara  limestone.    Both  the  character  of  the  sediments  and  the  con- 
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tained  fossils  indicate  that  the  bed  was  deposited  in  shallow  waters 
not  far  from  land. 

The  band  of  brown  calcareous  sandstone  above  the  Pugnellas  sand- 
stone is  rather  more  persistent,  and  it  always  contains  sharks'  teeth  and 
impressions  of  Prionocyclus  toyomingensis^  and  usually  Ostrea  Itigtibris, 
Its  thickness  varies  from  1  to  4  feet. 

The  Cretaceous  section  of  Huerfano  park,  Huerfano  county,  Colorado, 
is  entirely  similar  to  that  of  the  Arkansas  valley  just  described,  but  as 
it  has  furnished  so  large  a  proportion  of  the  species  here  described  it 
deserves  a  separate  notice  in  order  that  the  evidence  on  which  these 
species  are  referred  to  the  Colorado  formation  may  be  given. 

The  <^park"  is  a  synclinal  basin  almost  surrounded  by  the  uplifts  of 
the  Wet  mountains  on  the  east  and  north  and  of  the  Sangre  De  Cristo 
range  on  the  west  and  southwest.  The  central  and  larger  portion  of 
this  basin  is  filled  by  a  thick  series  of  sediments  of  Eocene  and  later 
Tertiary  age.^  The  Cretaceous  strata  are  exposed  at  many  places 
around  the  margin,  especially  on  the  east,  north,  and  widst  sides.  The 
entire  series  from  the  Dakota  to  the  Laramie,  inclusive,  is  represented, 
but  the  Montana  and  Laramie  are  not  often  well  exposed. 

The  fossils  were  nearly  all  collected  from  a  single  bed,  the  Pugnellus 
sandstone,  which  is  easily  recognized  in  all  its  outcrops  both  by  its 
position  and  by  its  fossils.  The  most  prolific  localities  examined  are 
near  Quillian's  ranch  on  Williams  creek,  on  Muddy  creek  about  10  miles 
above  Gardner  post  office,  in  Poison  canyon,  and  near  Malachite  post- 
office  on  the  north  side  of  Huerfano  river.  The  Pugnellus  sandstone  at 
these  four  localities  has  yielded  the  following  list  of  species,  the  major- 
ity of  which  were  found  at  all  the  localities: 

Ostrea  lagnbris.  Mactra  haerfanensis. 

Ostrea  malachitensis.  Tarritella  white! . 

Exogyra  suborbicnlata.  Xenophora  simpsoni. 

Anomia  subquadrata.  Gyrodes  depressa. 

Gervillia  propleura.  Gyrodes  conradi. 

Avicula  gastrodes.  Amauropsis  balbiformia, 

Inoceramas  labiatas,  Mesostoma  occidental  is. 

Inoceramos  fragilis.  Pugnellus  fusiformis. 

Solemyaf  obscura.  Fusus  (Neptuneaf)  venenatns. 

Pinna  petrina.  Tritonideaf  huerfanensis. 

Yoldia  subeUiptica.  Fasciolariaf  (Cryptorhytis)  utabensis. 

Trigonarca  obliqua.  Pyropsis  coloradoensis. 

Lucina  juyenis.  Rostellites  dalli. 

Cardium  pauperculum*  Rostellites  ambigua. 

Tapes  cyprimeriformiB.  Rostellites  gracilis. 

Legnmen  f .  Can  cellaria  malachitensis. 

Tellina  (PalseomoBra)  whiteL  Actaeon  propinqnus. 

Siliqua  huerfanensis.  Haminea  truncata. 

Pholadomya  coloradoensis.  Placenticeras 


Anatina  lineata.  Prionotropis  hyatti. 

Liopistha  (Psilomya)  concentrica.  Cassidulns  stantoni. 

Mactra  emmonsi. 

>  Hills,  B.  C. :  Tertiary  beds  of  the  Haerfsno  river  basin.    Proc.  Colo.  Sci.  Soo.,  vol.  in,  1890,  pp. 
Itt-IM,  217-228. 
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It  should  be  noted  that  this  list  contains  13  of  the  14  species  collected 
from  the  upper  part  of  the  undisturbed  Fort  Benton  shales  in  the 
Arkansas  valley. 

The  stratigraphic  evidence  that  the  Pugnellus  sandstone  is  near  the 
top  of  the  lower  division  of  the  Oolorado  formation  is  equally  coucla- 
sive.  A  section  measured  on  Muddy  creek  gives  the  following  suc- 
cession of  strata  in  ascending  order: 

Dakota:  Hard  brown  and  gray  sandstone  with  plant  remains,  not  ftdly  exposed. 

Feel 
Colorado : 

Dark  clay  shales 100 

Gray  limestone  in  thin  bands  alternating  with  shale.    Inoceramua  Idbia' 
tu8  abundant 90 

Dark  shale SOO 

Rather  coarse  gray  and  yellowish  sandstone,  becoming  shaly  above, 
with  occasional  very  fossiliferous  bands  and  lenticular  masses  con- 
taining the  species  listed  above 40  to  50 

Brown    calcareous  sandstone  with    Ostrea  congesta,  Prionocyclus  wyo- 
mingeMis,  and  shark's  teeth 4 

Light  drab  limestone  with  Inooeramus  deformit,  L  labiatu^f  and  Ostrea 
congesta  passing  up  into  calcareous  shales •  75 

Total  thickness  of  Colorado  exposed 559 

Other  localities  in  the  park  show  that,  the  upper  bed  of  limestone  is 
overlain  by  300  to  400  feet  of  light  gray  or  buff  calcareous  shales,  suc- 
ceeded by  the  drab  clays  of  the  Montana  formation,  with  a  probable 
thickness  of  3,000  feet.  The  latter  have  yielded  specimens  of  Inoceror 
mu8  proximtiSj  Imcina  occidentalUy  Baculites  ovatua.  Ptyehoceraa^  and  a 
few  other  characteristic  forms. 

The  southern  continuation  of  the  Arkansas  valley  Oretaceous  area 
in  Colorado  and  northeastern  Kew  Mexico  has  been  described  by  Dr. 
J.  S.  Kewberry,^  Prof.  J.  J.  Stevenson,*  and  others.^  From  these  de- 
scriptions it  is  evident  that  the  Oolorado  formation  there  retains  about 
the  same  lithologic  and  paleontologic  features  as  in  the  region  above 
described,  excepting  that  the  Pugnellus  sandstone  with  its  shallow- 
water  fauna  has  not  been  noticed,  and  there  seems  to  be  a  greater  pro- 
portion of  limestone  throughout  the  formation. 

Dr.  Newberry  states  that  on  the  banks  of  the  Canadian  river^  the 
<^  Middle  Cretaceous"  exposures  are  from  SOO  to  1,000  feet  thick,  con- 
sisting mostly  of  blue  limestone  interstratifled  with  dark  blue  and 

1  Macomb's  exploring  expedition  from  Santa  F6,  N.  Hex.,  to  Junction  of  Grand  and  Green  riTera. 
GeoL  Sept.,  Waahington,  1876,  pp.  82-85. 

'  U.  S.  Geog.  and  Geol.  Sorreya  west  of  the  One  hnndredth  meridian,  toL  in.  Suiiplement,  pp.  88-158. 
and  Am.  Geologist,  voL  ni,  pp.  891-807. 

*  Prof.  Jalee  Marcou  visited  this  region  in  1853  in  conneotlon  with  the  Faciflc  railroad  anrveya,  and 
his  observations  were  published  in  toL  m  of  the  reports  of  that  survey,  in  the  G^eology  of  North  Amer> 
ioa,  Zurich,  1858,  and  elsewhere.  In  an  article  on  "the  Mesosoio  series  of  New  Mexico"  (Am.  Get^ 
gist,  vol.  IT,  1889,  p.  155-166  and  216-229)  the  same  author  gives  titles  of  most  of  the  geolo|^cal  reports 
relating  to  New  Mexioa 

*  Op.  oit.,  p.  83. 
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brownish  bitaminons  and  calcareons  shales.  Inoceramus  Idbiatus  and 
Chryphcea  newberryi^  range  £rom  bottom  to  top  of  this  series,  and  in  the 
npper  portion  Inoceramus fragiliSy  Ostrea  congesta^  0.  elegantula^  Priono- 
tropis  woolgarij  etc.,  also  occur. 

In  western  New  Mexico  and  southwestern  Colorado  the  Cretaceous 
section  contains  no  limestones,  or  only  very  thin  bands  of  local  extent 
that  are  seldom  exposed,  and  the  same  statement  will  apply  to  the 
entire  area  between  the  Continental  Divide  and  the  Wasatch  moun- 
tains. The  calcareous  beds  of  the  Niobrara  division  that  have  served 
as  a  convenient  reference  plane  in  all  the  region  east  of  the  mountains 
are  absent.  The  section  in  the  area  drained  by  the  San  Juan  river 
naturally  falls  into  three  lithologic  divisions,  the  lowest  of  which  is  a 
series  of  coarse  sandstones,  with  some  beds  of  shale,  and  in  the  upper 
portion  one  or  more  coal  beds.  The  middle  division  consists  of  dark 
day  shales,  1,200  to  1,500  feet  in  thickness,  and  is  overlain  by  a  thick 
series  of  coal-bearing  sandstones,  shales  and  marls  forming  the  upper 
division.  These  are  the  members  of  Dr.  Newberry's  general  section,  * 
and  similar  divisions  have  been  made  by  other  geologists  who  have 
described  the  region,  though  they  have  sometimes  been  still  further 
subdivided,  and  there  have  been  differences  of  opinion  as  to  the  corre- 
lation of  certain  parts  of  the  section  with  the  formations  east  of  the 
mountains.  All  have  agreed,  however,  that  the  sandstones  at  the  base 
(or  at  least  the  upper  part  of  them)  belong  to  the  Dakota  formation 
and  that  the  Colorado  formation  is  represented  in  the  shales  of  the 
middle  division.^ 

Here  and  in  other  portions  of  western  Colorado  the  larger  part  of  the 
coal-bearing  sandstones  and  shales  of  the  upper  division  was  referred 
to  the  Fox  Edlls  group  by  the  members  of  the  Geological  Survey  of  the 
Territories,  and  it  is  so  mapped  in  Hayden's  Atlas  of  Colorado,  the  reason 
for  this  reference  being  that  marine  Cretaceous  (Fox  Hills)  fossils  were 
found  at  various  horizons  above  the  coal  beds.^  Others  have  referred 
all  of  the  productive  coal  measures  of  this  area  to  the  Laramie,^  basing 
their  correlation  on  the  stratigraphy,  the  lithologic  character  of  the  beds, 
and  the  evidence  of  the  fossil  plants.    There  is  no  doubt  that  Fox  Hills 

1  ThroQghont  this  bnlletlii  the  names  of  foaeOB  are  oanally  chaofEed  so  aa  to  conform  to  the  nomen- 
olatnre  adopted  in  the  deacriptiona  that  are  to  follow.  OryphtM  newberryi  ia  the  Upper  Cretaceooa 
ibrm  80  frequently  referred  to  in  Dr.  Newbeny'a  report  under  the  name  fifrKp^Uea  j^eA^ri. 

s  Op.  eit.,  p.  82. 

•  It  ahould  be  remarked  that  the  moUuaoan  foesUs  reported  by  Dr.  Newberry  from  the  lower  divl* 
eion  seem  to  belong  with  the  firana  of  the  overlying  ahalee,  and  in  aouthem  Utah  the  ooal-bearing 
aandatonea  at  the  baae  of  the  Cretaoeoua  have  yielded  foaaila  that  I  regard  aa  a  part  of  the  Colorado 
fauna. 

*Ycae  detailed  aeotions  and  deacriptiona  of  Cretaoeoua  in  southwesterfi  Colorado,  aee  report  of  W.  H. 
Hohnea  in  Ann.  Bept.  U.  S.  Geol.  Sur.  Terr,  for  1875,  pp.  242-367. 

In  western  Colorado:  Reports  of  A.  C.  Peale,  idem,  for  1874,  pp.  128-156,  and  for  1876,  pp.  170-180;  of 
C.  A.  White,  ibid.,  pp.  10,  28-84,  and  other  reporta  in  the  same  aeriea. 

'Lakea,  A.:  Geology  of  Colorado  coal  flelda.  Ann.  Sept.  State  School  of  Mines,  Denver,  1889,  pp. 
19, 148, 1(13,  etc. 

Hilla,  B.  0. :  Orographic  and  structural  f&kturea  of  Bocky  mountain  geology.  Proc  Oolo.  Sd.  Soc. 
vol.  m,  1800,  p.  880  et  seq. 
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species  of  fossils  have  been  found  at  several  places  well  up  in  the  series 
I  have  collected  Inoceramtca  cripsiij  Mactra  alia,  Oardium^  Ba4mlites 
(H)inpres8Us^2iiidPl(icenticer<ispluc€ntaj  YorAntercalaris^  in  Mancos  canyon 
from  a  bed  that  seemed  to  be  800  to  1,000  feet  above  the  base  of  the 
coal-bearing  sandstones.  No  evidence  of  faulting  was  seen  there.  It 
is  beyond  the  scope  of  this  paper,  however,  to  discuss  either  the  age  of 
these  upper  beds  or  the  more  general  subject  of  the  delimitation  of  the 
Laramie  formation.  There  is  need  of  much  detailed  work  in  some  parts 
of  the  supposed  Laramie  area,  and  the  evidence  from  all  possible  sources 
must  be  collected  and  considered  before  the  latter  question  can  be  dis- 
missed with  a  final  solution. 
The  shales  of  the  middle  division  attain  a  thickness  of  1,200  to  1,500 

feet  in  the  San  Juan  valley,  and  farther  north  in  western  Colorado  they 
are  still  thicker.  It  has  already  been  intimated  that  these  shales  are 
of  much  the  same  character  throughout  and  are  apparently  the  product 
of  continuous  sedimentation,  but  the  characteristic  fossils  of  the  Colo- 
rado formation  are  confined  to  their  lower  half.  The  upper  half  is 
usually  barren  of  fossils,  though  a  few  species  belonging  to  the  Mon- 
tana fauna  have  been  found  at  the  top.  Along  the  Mancos  river  north 
of  Mesa  Yerde  and  in  the  valley  of  Animas  river  where  I  have  made 
collections  the  fossiliferous  zones  are  as  follows: 

1.  Soft  dark  clay  shales  resting  on  Dakota  sandstone.    Numerous  specimens  of 

Gryphaea  nexcherryi  in  upper  portion  ..\ 120 

2.  Light  drab  argillaceous  limestone  with  Inooeramus  Idlnatus,    This  is  seldom 

exposed  and  probably  not  continuous 4-6 

8.  Dark  clay  shales  with  a  large  Inoceramus  covered  with  0$trea  oofigetia,  and 
calcareous  concretions,  a  few  of  which  contain  Inooeramus  and  BaculUes 

gracilist 250 

4.  Thin  bands  of  brown  arenaceous  lin^estone  and  occasional  concretions  alter- 
nating with  shales.  Fossils  abundant,  including  Inoceramus  UUnatua,  L 
fragiliSf  I,  dimidius,  Osirea  IvgubrU^  and  Prionocyclus  macomhi S-10 

For  about  200  feet  above  this  zone  there  are  fragments  of  a  large 
Inoceramu^j  apparently  like  1,  deformis,  covered  with  Ostrea  eonge^ta, 
No  fossils  were  found  in  the  600  or  700  feet  of  shales  above  this  horizon. 

Although  the  fauna  of  these  beds  is  not  lai*ge  it  contains  several 
characteristic  species  and  it  is  believed  to  prove  that  the  fossiliferous 
beds  above  described  are  the  approximate  equivalent  of  the  Colorado 
formation  and  that  the  overlying  shales  should  not  be  included  in  that 
formation.  Wherever  fossils  have  been  reported  from  the  upper  half 
of  the  shale  division  in  western  Colorado  and  eastern  Utah  they  are 
of  Montana  formation  species  and  the  two  faunas  never  seem  to  be 
blended  ^  in  that  region. 

Northward,  in  the  valleys  of  Grand  and  Gunnison  rivers  and  their 
tributaries  in  Colorado  and  of  Green  and  Price  rivers  in  Utah,  the 


Bta 


1  Kr.  W.  H.  Holmes  reports  the  occurrence  of  SeapkUes  warreni,  Inoeeramna  ftaraMni,  and 
otahu  in  the  same  bed  on  the  San  Jaan  river  from  about  the  horison  of  the  Mme  Na  4  abore  deserihed 
I  have  been  unable  to  find  this  collection,  but  1  have  reason  to  belieir«  that  the  last  two  apMles 
Inoorreotly  identified. 


f 
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Colorado  fonnation  is  still  mainly  oomposed  of  dark  clay  shales,  thongli 
there  are  occasionally  thin  intercalations  of  sandstone.  A  section  on 
Gunnison  river,  opposite  Roubideau's  creek,  described  by  Dr.  Peale,* 
which  shows  the  general  character  well,  is  as  follows: 

Feel 

1.  Shaly  sandatones,  with  interlaminated  argillaceoas  beds,  extending  from' 

the  top  of  the  blnff  on  the  river  to  the  base  of  the  first  bluff  north  of 
the  river.    The  beds  are  for  the  most  part  concealed 

2.  Coarse  yellow  sandstone  with  calcite 

8.  Gray  laminated  sandstone ^ 

4.  Thinlamiu»  of  grayish  sandstone  shales,  with  fine  black  argillaceous  shales, 

gypsiferous  and  calcareous,  containing  Inoceramua,  0$!r€a  luguhrU  (Con- 
rad), and  other  Cretaceous  fossils 125) 

5.  Yellowish  sandstone  shales,  with  quantities  of  Inoceramua  and  Ostrea  espec- 

ially abundant  near  the  top,  where  there  is  a  layer  of  black  shales 40 

6.  Black  argiUaceous  shales,  partly  concealed  by  debris 38 

7.  Coarse  yeUow,  gypsiferous,  and  calcareous  sandstones,  with  layer  at  top, 

breaking  into  pencil-like  pieces  one  to  two  inches  long  and  an  eighth  of 

an  inch  in  thickness 50} 

8.  Sandstone  shales ^ 

9.  Fine  black  argillaceous  shales \   ^ 

10.  Coarse  yeUow  calcareous  sandstone,  resembling  that  described  under  Ko.  7.      1 

11.  Fine  black  argiUaceous  shales,  with  bands  of  sandstone  (fossiliferous),  spe* 

cies  of  Inoceramua  and  Oairea 36 

12.  Hard  gray  sandstone 1 

13.  Very  fine  soft  black  argillaceous  shales,  with  a  few  laminae  of  gray  sand- 

stone. In  the  lower  part  of  the  group  the  shales  are  coal-black,  but  as 
we  ascend  they  become  gray-black.  Nearly  all  the  layers  are  fossilifer^ 
ous.  Among  the  forms  are  Jhri4moeyelM»  wyomingeniia,  Scaphites  [warreni'], 
and  Inoceramua  llalnatua'].    They  are  especially  abundant  near  the  top. ..    66) 

14.  Fine  gray  and  yellowish  shales 34 

15.  About  17  feet  of  gravel,  composed  Iftrgely  of  basaltic  bowlders,  forming  the 

top  of  the  bluff. 

Total,  about 687i 

These  shales  rest  on  sandstones  referred  to  the  Dakota.  In  this  dis- 
trict Dr.  Peale  estimates  the  total  thickness  of  the  shales  belonging  to 
the  Fort  Benton,  Kiobrara,  and  Fort  Pierre  at  1,500  to  2,000  feet. 

A  large  part  of  Castle  valley  in  eastern  Utah  is  underlain  by  shales 
like  those  above  described,  and  at  a  horizon  in  them  about  1,000  feet 
below  the  Montana  sandstones  exposed  to  the  Book  Oliffs  I  have  col- 
lected Prionocyclus  wyomingensiSy  Scaphites  warrenij  Baculites  gracilis  t^ 
and  Inoceramus  dimidiua. 

Farther  south  in  western  New  Mexico  and  in  Arizona,  the  sections 
described  by  Mr.  6.  K.  Gilbert,'  contain  a  greater  proportion  of  sand- 
stone, but  the  lower  860  feet,  which  is  the  only  portion  from  which 
fossils  were  obtained,  evidently  belongs  to  the  Colorado  formation,  and 
perhaps  in  the  lowest  layers  to  the  Dakota.  The  Jhighest  fossiliferous 
horizon  noted  is  at  Stinking  spring,  near  Fort  Wingate,  ISTew  Mexico, 
and  it  yielded  Inoceramus  Uibiatus  and  Ammonites. 

>  AxuL  Kept  U.S.  Oeol.  Sur.  Terr,  for  1874,  p.  136. 

*TT.  S.  Oeog.  and  G«ol.  Snr.  West  «ne  hundredth  meridUm,  toL  m,  pp.  544, 549-954. 
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UTAH. 

A  portion  of  the  Oretaceons  in  Utah  has  already  been  incidentally 
described,  but  two  other  areas  in  that  territory  require  separate  treat- 
ment on  account  of  differences  in  both  lithologic  and  paleoutologic  char- 
acteristics. One  is  the  neighborhood  of  Coalville,  in  northern  Utah, 
and  in  connection  with  it  certain  small  areas  in  southwestern  Wyoming 
may  be  conveniently  discussed.  The  other  is  an  irregular  belt  extend- 
ing across  the  high  plateaus  of  southern  Utah,  just  south  of  the  escarp- 
ment of  the  Pink  cliffs. 

In  the  area  last  mentioned  several  sections  have  been  described  by 
Messrs  Gilbert^  and  Howell,'  which  show  a  tripartite  division  of  the 
Cretaceous  like  that  in  the  San  Juan  area  with  which  it  is  geographi- 
cally connected,  but  here  the  lower  division  of  sandstones  carries  the 
principal  coal  beds,  while  the  upper  division  has  only  thin  seams. 
Other  differences  worthy  of  note  are  the  occurrence  of  many  marine 
fossils  in  the  sandstones  near  the  base  of  the  Cretaceous  and  the  more 
varied  fauna  of  the  lower  part  of  the  shales. 

Some  years  ago  Mr.  C.  D.  Walcott  measured  a  section  in  Kanab  val- 
ley and  made  a  considerable  collection  of  Cretaceous  fossils  there.  He 
has  generously  placed  in  my  hands  his  unpublished  notes  on  the  Meso- 
izoic  portion  of  this  section,  and  the  description  given  below  is  based  on 
these  notes,  supplemented  by  my  own  observations  made  during  the 
summer  of  1892,  while  studying  the  same  section  and  a  neighboring  one 
in  Long  valley.  The  measurements  are  all  Mr.  Walcott's,  but  the  de- 
tailed subdivisions  are  not  given. 

Cretaceous  eedian  of  Upper  Kanab  valleif. 

FMi 

1.  Alternating  beds  of  light-colored  sandstones, clay  shales,  arenaceous  slialeSi 

and  coal,  the  sandstones  constituting  abont  one  half  of  the  entire  thick- 
ness. At  the  base  is  a  thin,  irregular  band  of  conglomerate  and  coarse 
sandstone  resting  on  softer  sandstones  and  shales  that  are  proYisionally 
referred  to  the  Jurassic.  Leaves  and  other  plant  remains  occur  about  the 
middle  of  the  division,  and  two  zones  near  the  top  contain  numbers  of  Cor^ 
hula  nemaiopKora,  Cardium  pauperoulum,  Modiola  muUilinigeraj  Glaueonia 
eoalvilleneia,  tk  email  Oatrea  axtd  an  Anomia,    Thickness 830 

2.  Arenaceous  and  clay  shales,  mostly  of  a  drab  color  weathering  into  rounded 

hills  and  slopes  of  soft,  more  or  less  sandy  clay.  Near  the  base  the  shales 
are  slightly  bituminous  and  contain  many  limestone  concretions,  some 
of  which  are  fiUed  with  weU  preserved  fossils.  (See  list  below.)  Thickness.  885 
8.  Rather  coarse  friable  sandstones  of  light  colors  (white,  gray,  and  buff), 
alternating  with  thinner  beds  of  gray,  drab,  and  purplish  arenaceous 
shales.  The  lower  50  feet  is  a  massive  yellow  or  buff  sandstone,  which  is 
overlain  by  50  to  60  feet  of  softer  very  fossiliferous  sandstones,  containing 
great  numbers  of  Oetrea  eolenUcue,  Admetopaie  (an  nndesoribed  species), 
Modiola  mulHlinigeratf  Cyrena,  Anomia,  and  a  few  others,  while  the  upper 
portion  contains  plant  remains  with  Unio  holmeeianus,  VtviparuapanguiU^en- 
sis,  Planorhis  Physa,  eto.,[that  seem  to  belong  to  the  Laramie.    Thickness . .  1, 700 

1  Op.  cit.,  pp.  158-ieo. 

■  Ibid.  pp.  270-280.  Dntton'g  "  G«ology  of  the  High  Plateans  of  Utah  "  and  ••  TertiAry  Htetoiy  of  tte 
Grand  Cafion  Distriot"  oonlain  ((ood  g&iv«caL  deaoriptiona  of  the  etratigraphy. 
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The  coal  beds  of  the  lower  division  vary  greatly,  both  in  number  and 
thickness,  in  sections  only  a  few  miles  apart.  The  coal  seems  to  be  of 
inferior  quality,  but  all  of  the  few  openings  that  have  been  made  are 
small  and  have  not  gone  beyond  the  influence  of  surface  weathering. 
A  mine  at  Olendale,  in  Long  valley,  on  the  uppermost  coal  bed,  which 
is  near  the  top  of  the  division,  shows  about  8  feet  of  coal  with  two 
partings  of  indurated  shale.  One  of  these  near  the  base  of  the  bed  is 
full  of  IJnios,  while  the  other  about  3  feet  above  it  contains  great  num- 
bers of  Oorbnla  nematophora. 

The  fauna  of  this  division  so  far  as  it  is  known  is  the  same  as  that  of 
the  lower  portion  of  the  section  at  Ooalville,  Utah,  and  of  the  coal- 
bearing  series  along  the  western  edge  of  the  high  plateau  region  near 
Cedar  city  and  Kanarra,  which  will  beconsidered  on  followiug  pages. 

The  general  aspect  of  the  middle  division  is  that  of  drab  clay  shales, 
though  the  upper  partis  more  arenaceous  and  forms  a  transition  to  the 
sandstones  above.  The  fossiliferous  concretions  seem  to  be  confined  to 
the  lower  40  feet  in  Kanab  valley,  but  near  Mount  Garmel  in  Long 
valley  a  few  concretions  containing  Buchiceras  swaUovij  Liopiatha  meek% 
and  associated  forms  were  found  up  to  325  feet  above  the  base.  This 
zone  has  yielded  an  interesting  fauna  containing  some  species  not  yet 
found  elsewhere,  with  others  that  connect  it  with  the  Colorado  fauna 
as  developed  in  Huerfano  park  and  in  the  Eagle  Ford  shales  of  Texas, 
as  the  following  list  of  those  collected  in  Upper  Kanab  valley  will 
show: 

Gryphsea  newberryi.  Lnnatia  concinna. 

Lima  ntahensis.  Anchuraf  prolabiata. 

Camptonectes  platessa.  Aneliura  rnida. 

Inoceramns  fragiliB.  Tritonium  kaDabense. 

Nemodon  BulcatinoBf.  Sigaretns  textilis. 

Lucina  subnndata.  Helicoceras  pariense. 

Liopistha  meeki.  Baculites  gracilis  f 

Liopiatba  elongata.  Buchiceras  swalloyi. 

Corbula  kanabensis.  Placenticeras. 

TurriteUa  wbitei.  Acanthoceras  kanabense. 

At  a  locality  southeast  of  Paria,  Utah,  a  number  of  the  above  species 
have  been  found  in  the  same  zone  and  associated  with  them  Inoceramus 
Idbiatus^  Veniella  goniophoraj  and  Serpula  intrica. 

This  list  of  fossils  contains  enough  characteristic  species  to  furnish  a 
good  basis  for  correlation  with  the  lower  part  of  the  Colorado  forma- 
tion, but  with  our  present  knowledge  it  is  impossible  to  locate  the  upper 
limit  of  the  formation  in  this  section.  It  should  probably  be  drawn 
below  the  base  of  the  upper  sandstone  division. 

The  upper  part,  and  probably  almost  the  whole,  of  the  third  division 
has  been  correlated  with  the  Laramie  with  a  reasonable  degree  of  cer- 
tainty. The  testimony  of  the  fresh-water  invertebrates  and  of  the 
plants,  though  rather  meager,  is  all  favorable  to  such  a  correlation,  and 
the  fact  that  it  is  overlain  by  Eocene  Tertiary  beds  without  apparent 
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stratigrapbic  break  also  points  in  tbe  same  direction.  Tbe  fossiliferous 
beds  at  tbe  base,  however,  contain  only  marine-  and  brackish-water 
species,  and  unfortunately  these  do  not  furnish  a  good  basis  for  correla- 
tion with  any  zone  in  other  Cretaceous  sections.  There  is  a  great 
abundance  of  fossils,  but  only  a  few  species  are  represented  and  some 
of  these  are  forms  that  have  great  vertical  range,  while  the  others  have 
not  been  found  outside  of  this  district.  The  fauna  as  a  whole  has  some 
resemblance  to  that  of  the  upper  coal  horizon  (the  ^<  third  ridge")  at 
Coalville,  Utah,  which,  as  will  be  shown  farther  on,  is  fully  1,800  feet 
below  the  top  of  the  marine  Cretaceous  there,  but  this  resemblance  can 
not  be  accepted  as  proof  of  their  contemporaneity.  lu  Kanab  valley 
the  marine  forms  were  not  found  more  than  100  feet  above  the  base  of 
the  sandstiOne,  but  in  Long  valley,  only  a  few  miles  distant,  they  occur 
100  feet  higher.  At  the  former  locality  fossil  plants  are  abundant  in 
a  band  of  sandstone  275  feet  above  the  top  of  the  fossiliferous  marine 
beds. 

The  sandstones  above  the  basal  massive  bed  have  about  tbe  same 
character  throughout.  They  are  rather  coarse,  in  a  few  instances 
becoming  pebbly  conglomerates,  and  often  so  friable  as  to  form  soft 
slopes  that  are  easily  mistaken  for  shale  exposures.  Many  of  these 
sandstones  are  large  lenticular  masses  rather  than  oontiuuous  beds 
and  nearly  all  of  them  vary  greatly  in  thickness  within  short  distances, 
a  peculiarity  that  often  makes  it  difficult  to  recognize  individual  beds 
in  two  neighboring  exposures. 

From  the  above  remarks  it  will  be  seen  that  both  the  Montana  and 
the  Laramie  formations  are  believed  to  be  present  above  the  Colorado, 
but  the  lower  limit  of  each  of  them  is  still  undetermined. 

Before  leaving  the  consideration  of  the  Cretaceous  in  tbe  high  pla- 
teaus of  Utah  the  diiierences  shown  on  the  western  escarpment  at  Cedar 
city  and  Kanarra  should  be  mentioned.  At  these  places  the  equiva- 
lent of  the  lower  coal-bearing  division  of  the  Kanab  section  has  a  much 
greater  development  and  the  other  two  divisions  if  present  are  con- 
cealed by  a  sheet  of  eruptive  rock.  At  both  localities  the  lower  300  or 
400  feet  consist  of  gray  and  brown  sandstones  and  sandy  shales  in 
which  no  fossils  were  found  excepting  fragmentary  remains  of  dicoty- 
ledonous plants.  Then  comes  a  band  of  fossiliferous  gray  shale  30  feet 
in  thickness  with  a  seam  of  coal  at  its  base  and  a  thicker  coal  bed 
above  it.    The  fossils  are  Ostrea  soleniscus^  OardiumpauperctUum^  Bar- 

hatia  micronemay  Oarbula  nematophora,  Cyrena ,  Admetapsis  rhom- 

boideSy  Eulimellafunioulay  Chemniiziat  and  in  some  layers  Unio. 

The  coal  bed  immediately  above  varies  in  thickness  from  6  to  10  feet 
at  dififerent  openings.  The  overlying  beds,  of  which  about  350  feet 
are  exposed  at  Kanarra  and  frdly  twice  that  thickness  at  Cedar  city, 
consist  of  light  gray  and  brown  sandstones  with  some  bands  of  shale. 
Corbula  ^iematoph4>ray  Ostrea  aoleniscvsy  and  Admetopsia  rhomboidfs 
occur  in  great  numbers  at  several  horizons  up  to  the  top  of  the  series. 
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Specimens  of  Inoceramaa  labiattis  and  Avicula  gaatrodes  were  found 
about  600  feet  above  the  principal  coal  bed. 

The  greater  thickness  of  the  lower  sandstone  division  here  is  an  in- 
dication that  the  western  border  of  the  sea  may  have  been  near  dur- 
ing Cretaceous  time.  Possibly  a  part  of  the  shales  of  the  Kanab  mid- 
dle division  are  hete  represented  by  sandstones,  and  the  earlier  fauna, 
thus  finding  a  congenial  habitat  on  the  sandy  bottom,  may  have  sur- 
vived much  longer  than  it  did  a  little  farther  east,  where  the  subsidence 
was  greater.  K  this  supposition  be  granted  it  will  Explain  the  fact 
that  most  of  the  fossils  in  the  uppermost  marine  bed  of  the  Kanab  sec- 
tion are  closely  related  to  species  that  occur  1,000  feet  lower,  although 
they  are  not  found  in  the  intervening  strata.  They  have  traveled  across 
the  area  and  back  again  as  the  shallow  waters  in  which  they  lived 
shifted  their  place. 

Cretaceous  strata  with  coal  beds  and  the  same  species  of  fossils  as 
those  above  named  in  the  shale  below  the  coal  are  exposed  in  small 
outcrops  among  the  eruptive  rocks  near  Iron  city,  20  miles  west  of 
Cedar,  and  they  are  known  to  occur  on  the  same  meridian  farther  south. 
No  Cretaceous  exposures  are  known  to  occur  between  this  locality  and 
the  western  slope  of  the  Sierra  N'evada. 

The  coal-bearing  Cretaceous  beds  exposed  at  Coalville,  TJtah,  and 
on  Bear  river,  near  the  mouth  of  Sulphur  creek,  Wyoming,  have  been 
the  subject  of  considerable  discussion,  and  various  opinions  concerning 
their  precise  age  have  been  published  by  the  several  geologists  and 
paleontologists  who  have  visited  the  localities  or  examined  collections 
from  them.  They  were  referred  to  the  Cretaceous  by  Messrs.  Meek 
and  Engelmann  ^  in  1860  and  were  compared  with  certain  Cretaceous 
beds  at  the  mouth  of  Judith  river,  then  regarded  as  belonging  to  l^o. 
1  (Pakota)  but  afterward  proved  to  be  of  Fox  Hills  age.  When  Capt. 
Simpson's  report' was  published  in  1876  Mr.  Engelmann  again  expressed 
the  opinion  that  these  beds  are  probably  "Lower  Cretaceous"  [Dakota]. 

They  were  at  first  regarded  as  Tertiary  by  Messrs.  Hayden  ^  and 
Lesquereux/  In  1870  Messrs.  Meek  and  Hayden  ^  adopted  the  view 
that  the  Coalville  beds  are  Cretaceous  but  that  they  "occupy  a  higher 
horizon  in  the  Cretaceous  than  even  the  Fox  Hills  beds  of  the  Upper 
Missouri  Cretaceous  series.'' 

Mr.  Meek  visited  Coalville  in  1872,  and  after  making  larger  collec- 
tions and  studying  the  stratigraphy  he  decided  that  the  entire  Upper 
Missouri  Cretaceous  section  with  perhaps  some  older  beds  is  repre- 
sented here.  The  detailed  section  that  he  published  ^  shows  correctly 
the  essential  features  of  the  stratigraphy.    The  opinions  that  he  then 


>  PfOO.  Acad.  Kat  Sci.  Phila.,  Vol.  xii,  p.  130. 

*  Exploration  across  the  Great  Basin  of  Utah  in  1859,  p.  291. 
•Ann.  Kept.  U.  S.  Geol.  Sur.  Terr,  for  1889.  p.  91. 

*  Idem  for  1873,  pp.  366, 371. 

*  Ann.  Bept  U.  S.  Geol.  Sur.  Terr,  for  1870,  p  p.  168, 291.    Idem  for  1871,  p.  877. 
•Ann.  Bept.  U.  &  GeoL  Sur.  Terr,  for  1872,  p.  439. 
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expressed  conceniing  the  correlatioii  of  these  beds  were  repeated  in 
subsequent  publications.^ 

Messrs.  King  and  Emmons  '  assigned  the  Oretaceons  strata  at  Coal- 
ville to  the  Colorado,  Fox  Hills,  and  Laramie  formations,  and  so  mapped 
them  in  the  atlas  accompanying  their  report.  The  principal  (lower) 
coal  bed  is  included  in  the  Colorado  formation  and  npi)er  one  in  tlie 
Fox  Hills,  the  line  between  these  two  formations  being  drawn  in  the 
necond  ridge  above  the  lower  coal  bed.  It  should  be  remembered  that 
the  Colorado  formation  was  then  made  to  include  the  Fort  Piene 
division. 

Dr.  C.  A.  White  studied  the  section  in  1877,  and  after  discussing  the 
fossils  collected  in  it  he  states^  that  it  is  impracticable  to  refer  the 
strata  to  any  one  or  more  of  the  established  Cretaceous  groups  with 
certainty,  but  he  thinks  there  is  no  reason  to  doubt  that  the  greater 
part  of  the  series  at  least  is  referable  to  the  Fox  Hills. 

The  entire  series  at  Coalville  is  characterized  by  heavy  beds  of  light- 
gray  and  yellowish  sandstones  alternating  with  clay  shales  and  other 
soft  strata.  Consequently,  as  the  beds  have  a  considerable  dip,  the 
sandstones  form  prominent  ridges,  and  these  were  numbered  in  ProC 
Meek's  section,  beginning  with  the  first  one  above  the  lower  coal  bed. 
There  are  several  faults  in  the  area,  one  series  nearly  parallel  with  the 
strike  and  another  almost  at  right  angles  with  it,  but  they  do  not  com- 
plicate the  section  greatly  since  the  prominent  sandstones  are  all  fossil- 
iferous  and  therefore  easily  identified.  The  following  somewhat  gener- 
alized description  will  serve  to  show  the  range  of  the  fossils  and  the 
reasons  for  the  correlation  that  follows: 

Cretaceoua  tecHon  at  CcalvUU,  Utah, 

1.  Interstratified  sandstoiies  and  shalesi  with  heavy  bed  of  coal  at  the  top. 

The  underlying  beds  are  cut  off  by  a  fault.  Several  of  the  sandstone 
layers  are  very  fossiliferous.    (See  list  below.)    Estimated  thickness.  50(MOO 

2.  Gray  sandstones  30  feet  thick  forming  roof  of  coal  bed,  overlain  by 

dark  clay  shales  with  numerous  specimens  of  Inooeramua  IdbiatuM 796 

a.  Gray  and  yellowish  hard  sandstone  forming  the  first  and  second  lidges, 
with  numerous  fossils,  many  of  which  are  identical  with  species  of  the 
Pugnellus  sandstone  in  Huerfano  park,  Colorado.    (See  list  below)...         100 

4.  Clays,  with  thin  beds  of  sandstone 165 

5.  Massive  conglomerate 60 

6.  Mostly  covered,  but  showing  soft  clay  shales  and  thin  beds  of  coarse 

sandstone  where  exposed B45 

7.  Clay  shales  interstratified  with  thin  bands  of  sandstone  and  two  or  three 

thin  seams  of  coal  (including  the  Carle  ton  bed)  of  no  economic  import- 
ance, near  the  base.  Fossils  abundant,  including  marine,  brackish 
and  iresh  water  invertebrates,  and  plants.    (See  list  below) HO 


>  U.  S.  GeoL  Snr.  Terr.  VoL  ix,  p.  xxx ;  IT.  S.  Geol.  ExpL  Fortieth  Parallel,  VoL  nr,  p.  11,  footaotab 

*  IT.  S.  OeoL  Expl.  Fortieth  Parallel,  VoL  I,  pp.  316-319, 327-330,  and  VoL  U.  pp.  830-337. 

*  Aim.  Bept.  U.  S.  GeoL  Sur.  Terr,  for  1877,  p.  239. 
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Fset. 
&  Hanlre  gray  and  yellowish  sandstone  forming  the  third  ridge,  with  Ot- 

trea  iolenueus,  Pholadomya  »ubvenirico8a(1),  Cardium,  and  a  few  other 

marine  Cretaceous  species 200 

9.  Mostly  corered,  hut  evidently  underlain  by  shales  and  soft  sandstone. 
A  band  of  sandstone  abont  the  middle  of  this  member  yielded  speci- 
mens of  Ifoo^a,  Cardium,  and  Peden,    Thickness  about 1, 600 

10.  Gray  and  brownish  sandstone,  with  bands  of  shale.  The  upper  30  feet 
is  a  massiye,  irregularly  bedded  brownish  sandstone  with  many  speci- 
mens of  Inoceramut  ereetua,  Cardium,  Oitrea,  and  a  few  other  species 
mostly  in  the  form  of  casts 150 

The  beds  above  this  horizon  are  shown  by  the  few  exposures  to  con- 
sist of  shales  and  beds  of  soft  coarse  sandstone  with  bands  of  con- 
glomerate in  the  upper  portion.  I  estimate  that  there  is  room  for  1,500 
feet  of  strata  below  the  Tertiary  Echo  canyon  conglomerate. 

From  Xo.  2  to  No.  10,  inclusive,  the  strata  were  measured  by  means 
of  a  clinometer  compass  in  the  manner  described  by  Mr.  0.  D.  Walcott.^ 
The  thicknesses  given  are  therefore  reasonably  accurate,  the  principal 
source  of  error  being  the  possible  variations  in  dip  within  the  long 
covered  spaces. 

The  following  species  have  been  found  in  ^o.  1  of  the  section: 

Ostrea  soleniscus.  Gyrodes  depressa. 

Hodiola  multilinigera.  Amauropsis  coalvillensis. 

Inoceramus  labiatus.  Glauconia  utahensis. 

Barbatia  micronema.  Turritella  micronema. 

Trigonarca  obliqua.  Neritina  pisum. 

Cardium  pauperculum.  Keritina  patelliformis. 

Maotra  utahensis.  Chemnitzia  coalrillensis. 

Mactra  emmonsi.  Eulimella  funicula. 

Parapholas  sphenoideua.  Admetopsis  rhomboides. 

Siliqua  huerfanensis.  Admetopsis  snbfusiformia. 

Corbula  nematophora.  Fusus  gabbi. 

liTo  fossils  have  been  found  in  the  lower  300  feet  of  the  section,  and 
nearly  all  of  those  above  enumerated  occur  in  a  zone  from  100  to  150 
feet  below  the  principal  coal  bed.  Several  of  the  species  are  very 
abundant  in  certain  layers  of  the  sandstone. 

The  thin  bed  of  sandstone  immediately  above  the  coal  is  usually  bar- 
ren of  fossils.  The  only  species  that  have  been  observed  in  it  are  Ostrea 
soleniaciM  and  Inoceramus  labiatus.  The  overlying  thick  bed  of  soft 
shales  constituting  the  larger  part  of  No.  2  is  seldom  seen  in  natural 
exposures  but  two  or  three  shafts  have  been  dug  in  it  while  prospecting 
for  coal  and  the  shales  thus  thrown  out  show  large  numbers  of  Inocer- 
amus labiatus. 

Certain  bands  in  the  heavy  bedded  sandstone  of  No.  3,  especially 
near  the  top,  are  very  fossiliferous.  At  Coalville  this  bed  is  repeated 
by  a  fault  so  that  it  forms  the  first  and  second  ridges,  but  in  addition  to 
the  structural  evidence  of  the  presence  of  a  fault  the  fossils  plainly 
show  the  repetition.    On  Grass  creek,  about  4  miles  &om  Coalville,  this 

>Pioo.  U.  S.  National  Museum,  Vol.  xi,  1888,  p.  447. 
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part  of  the  series  is  unbroken.    This  horizon  has  yielded  the  following 
species  of  fossils: 

.  Gervillia  proplenra.  Coxbula  nematophora. 

Cardiam  panperonlam.  Gyrodes  depreesa. 

Tapes  cyprimeriformiaff  TnrriteUa  inicronema. 

Donax  oblonga.  PagneUas  fasiformia. 

Tellioaf  isonema.  Faaciolariaf  ntah«nsis* 

Tellina  modesta.  Pyropsis 

liactra  emmonsi.  Prionotropis  hyatti  ff 

.  Anatina  lineataf  PJacenticerafl . 

On  East  Canon  creek  below  Parley's  park,  about  12  miles  southwest 
of  Coalville,  there  are  Cretaceous  outcrops  in  which  few  of  the  individ- 
ual beds  of  the  Coalville  section  can  be  recognized,  J)ut  t^s  saDdstone 
(No.  3)  is  present  and  easily  recognized  by  its  fossils,  of  which  it  has 
yielded  the  following  species: 

Trigonaroa  obliqna.  Mactra  emmonsi. 

Cardiam  paupercnlum.  Pugnellus  fusiformla. 

Tellina  f  isonema.  Bacnlites  gracilis  f 

TeUinaf  snbalata.  Prionotropis. 
Mactra  ntabensis. 

This  outcrop  was  mapped  by  the  Fortieth  Parallel  Survey  as  very  near 
the  boundary  between  the  Cretaceous  and  the  Tertiary,  but  it  is  at 
least  possible  that  the  heavy  bed  of  coarse  conglomerate  275  feet  above 
it  and  in  the  same  conformable  series  also  belongs  to  the  Cretaceous 
and  simply  represents  a  greater  local  development  of  the  conglomerate 
No.  5  of  the  Coalville  section. 

The  lists  of  fossils  just  given  clearly  show  that  a  single  fauna  ranges 
from  near  the  base  of  the  section  at  least  to  the  top  of  No.  3,  through 
over  a  thousand  feet  of  strata.  It  is  true  that  certain  species  seem  to 
be  confined  to  particular  strata,  but  other  species,  and  among  them 
43ome  of  the  most  characteristic  ones,  suchas  Inoceramus  lubiatus,  range 
through  nearly  the  whole  thickness  and  each  zone  is  connected  with 
the  others  by  interlocking  species.  The  lists  also  show  that  certain  of 
these  zones  are  represented  in  other  sections  already  described.  For 
example,  IS'o.  1  contains  about  all  of  the  species  that  were  found  in  the 
lower  division  of  the  Upper  Kanab  section  and  in  the  coal-bearing  beds 
near  Cedar  city  and  Elanarra,  and  these  strata  may  be  regarded  as 
equivalent.  Again,  the  faunal  lists  from  N'o.  3  and  from  the  Pugnellus 
sandstone  in  Huerfano  park,  Colorado,  have  so  many  species  in  com- 
mon that  there  can  be  little  doubt  that  these  beds  are  very  nearly  con- 
temporaneous deposits. 

Up  to  this  horizon  the  Coalville  section  very  clearly  belongs  to  the 
Colorado  formation^  and  apparently  represents  almost  the  whole  of  it 
as  developed  elsewhere.  In  Colorado  there  is  never  more  than  300  to 
400  feet  of  the  If  iobrara  beds  above  the  horizon  of  the  Pugnellus  sand- 
stone.   Still  it  is  well  to  remember  that  the  l^iobrara  consists  largely 


>The  word  '*  rormation**  U  here  used  in  a  Bomewhat  loose  aenae  for  want  of  a  better  term  to  deaig 
Bate  a  aerieB  of  atrata  containing  a  single  firana. 
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of  calcareous  deposits  which  may  be  represented  elsewhere  by  a  much 
greater  thickness  of  shales  and  sandstones.  Provisionally  I  have  taken 
the  base  of  the  conglomerate  ^o,  5  as  the  top  of  the  Colorado  forma- 
tion at  this  locality.  The  soft  strata  of  ^o.  6  are  seldom  exposed  in 
the  Coalville  area  and  no  fossils  have  been  fonnd  in  them,  bnt  they 
appear  to  belong  with  If  o.  7. 

The  overlying  1,800  feet  of  shales  and  sandstones  are  fossiliferons  at 
several  horizons,  but  their  strict  paleontologic  correlation  with  Creta- 
ceous formations  of  other  regions  is  difflcolt  for  several  reasons.  In 
the  first  place  several  of  the  most  abundant  and  best  preserved  species 
are  not  known  to  occur  in  well  defined  formations  elsewhere.  Others 
again  belong  to  types  that  are  known  to  have  a  great  vertical  distribu- 
tion and  many  are  not  sufficiently  well  preserved  to  admit  of  positive 
specific  determination.  And  finally,  after  allowance  has  been  made  for 
all  these  defects,  the  evidence  seems  to  be  conflicting.  Stratigraphi- 
eally  it  is  evident  that  these  beds  hold  the  position  of  the  Montana 
formation,  but  whether  they  should  all  be  referred  to  that  formation  or 
part  of  them  should  be  regarded  as  the  time  equivalent  of  the  Laramie 
must  still  be  left  an  open  question.  It  is  a  question  that  may  have  an 
important  bearing  on  the  more  general  problem  of  the  condition  of  the 
continent  during  the  Laramie  epoch.  A  very  promising  field  for  the 
study  of  this  question  is  in  western  Wyoming  along  the  uplift  of  "  Oys- 
ter ridge"  and  west  of  it,  where  at  least  a  part  of  these  upper  beds  and 
the  horizon  of  the  Evanston  coal  are  both  represented  in  the  same 
neighborhood. 

Before  giving  the  lists  of  fossils  from  these  upper  beds  I  will  state 
that  there  is  no  doubt  concerning  their  relative  positions.  The  sand- 
stones of  No.  8,  dipping  20°  to  25^,  form  a  nearly  vertical  escarpment 
beneath  which  the  softer  beds  of  No.  7  are  exposed  in  a  steep  bare 
slope  showing  in  some  places  almost  every  layer.  The  lower  26  feet 
of  No.  7  exposed  beneath  the  coal  bed  yielded : 

Ostrea  coalvillensis.  Corbula  subtrigonalisf 

AnomiapTopatoriB.  Cardium. 

Modiola  maltiUnigeraf  Barbatia. 

The  clay  shales  immediately  associated  with  the  coal  seams  contain 
large  numbers  of  fossils  in  which  fresh  water,  brackish  water,  and 
marine  forms  are  commingled.  The  following  list  includes  those 
recorded  by  Prof.  Meek  from  the  old  Carleton  coal  mine^  nearly  all  of 
which  have  been  collected  by  myself  at  another  exposure  on  the  opiH). 
site  side  of  the  Weber  river,  and  about  3  miles  distant: 

Modiola  mnltilinigeraf  Neritina  bannisteri.  ' 

Anomia  propatorls.  Enlimellaf  chrysallis. 

CyreDa  carletoni.  Enlimellaf  inconspicua. 

Unio.  Melampas  antiqans. 

Turritella  spironema.  Valvata  nana. 

Keritiaa  bellatula.  Physa  carletonL 
Keritma  carditoides. 
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For  aboat  50  feet  above  the  coal  »eams  the  following  speoles  are 
found,  the  most  of  tliem  in  abundance: 

Ostrea  coalvillensis.  Enlimella  ohiyBallifl* 

Anomia  propatoris.  AdmetopsiB, 

CorbnlaBubtrigonaluf  Cl&amnitziaf 

Cyrena  or  Corbioula.  Melania. 
Ayicula. 

Four  feet  below  the  highest  band  in  which  these  species  were  found 
there  is  a  layer  of  sandstone  containing  plant  remains.  They  were 
very  abundant  and  fairly  well  preserved  at  oue  small  outcrop  where  a 
collection  was  made.  Plants  also  occur  sparingly  in  other  bands  of 
sandstone  above  this  and  in  the  massive  sandstones  of  No.  8.  The 
plants  have  been  examined  by  Mr.  F.  H.  Knowlton,  of  the  Geological 
Survey,  and  in  his  notes  on  them  he  says : 

The  matrix,  a  hard,  fine-grained  brownish  Mnditone,  preseryes  the  ontlinee  and 
coarse  nervation  of  the  plant  remains  very  satisfactorily,  but  does  not  weU  retain 
the  fine  nervation.  A  number  of  the  species,  however,  are  so  charaoteriBtio  thai 
there  can  be  Httle  donbt  as  to  their  determination. 

The  collection  consists  of  thirty-five  specimens  representing  aboat  twelve  species, 
the  most  important  of  which  belong  clearly  to  the  Laramie  gronp.  They  are  sf 
follows: 

'Sequoia  longifolia  Lz.  Ficns  planicostata  ff  Lz. 

Sequoia  reichenbachi  Heer.  *FicuB  irregularis  f  Lx. 

Glyptostrobus  europaeus  f  Heer.  *Vibumum  marginatum  Lz. 

Salix  elongata  O.  Web.  Viburnum  sp. 

Salix  integra  Gopp.  *Cinnamonum  affine  Lz* 

Salix  sp.  'Magnolia  tenuinervis  Lz. 
Ficus  lanceolata  Heer. 

Those  marked  with  an  asterisk  in  the  above  list  are,  according  to  Mr. 
Enowlton,  '<  Laramie  species  about  which  there  is  little  doubt  as  to 
their  correct  determination."  The  others  arei  '<  either  fragmentary  and 
therefore  of  doubtful  determination,  or  occurring  in  formations  other 
than  the  Laramie."  Only  one  species  in  the  list,  Sequoia  reichenbacUj 
is  known  to  occur  below  the  Laramie  and  it  has  a  wide  range,  beiDg 
found  from  the  Jurassic  or  Lower  Cretaceous  to  the  Tertiary. 

If  the  evidence  of  these  plants  were  considered  alone  there  could  be 
no  hesitation  in  referring  the  strata  containing  them  to  the  Laramie. 
Some  of  the  invertebrates  also  from  "So.  7  are  very  closely  related  to 
Laramie  species  if  not  identical  with  them,  but  unfortunately  the  most 
of  them  are  of  types  that  have  a  great  vertical  range  and  therefore  are 
of  little  use  in  correlation.  Ostrea  coalvillensis  is  probably  identical 
with  0,  glabra.  Corbula  subtrigonalia  is  a  Laramie  species,  but  closely 
similar  form  s  occur  in  the  Colorado.  Anomiapropatoris  also  is  represented 
in  both  of  these  formations  by  closely  similar  or  identical  forms.  Ifod- 
iola  multilinigera  is  a  Colorado  species  and  it  has  near  relatives  in  the 
Laramie.  The  form  listed  as  Melania  seems  to  be  very  close  to  Melania 
wyomingemiSj  a  species  that  has  been  considered  characteristic  of  the 
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Laramie,  thongh  it  does  occur  associated  with  marine  fonns  in  the  upper- 
most Fox  hills  beds.  The  Admetopsis  is  apparently  the  same  species 
that  occurs  so  abundantly  with  Ostrea  soUniscus^  Modiola  multilinigera  fj 
etc.,  near  the  base  of  the  upper  division  of  the  Upper  Kanab  section. 
The  species  of  Neritina  belong  to  types  that  range  from  the  Colorado 
to  the  Laramie.  Li  £a.ct  none  of  the  brackish-water  species  of  these 
lists  would  be  thought  out  of  place  if  they  were  found  in  the  Laramie. 
But  when  it  is  known  that  the  beds  containing  them  are  overlain  by 
1,800  feet  of  maiine  Cretaceous  strata  their  Laramie  age  is  rendered 
very  doubtful.  Li  many  respects  the  facts  observed  recall  the  Belly 
Biver  series  of  the  Canadian  geologists,  but  at  Coalville  the  brackish- 
water  conditions  seem  to  have  been  too  limited  both  in  area  and  dura- 
tion to  be  regarded  as  more  than  a  temporary  phase — ^perhaps  an  estu- 
ary— ^in  a  marine  formation. 

Twenty  feet  above  the  bed  from  which  the  plants  were  obtained  and 
in  the  same  exposure  a  thin  layer  of  sandstone  is  filled  with  the  remains 
of  marine  invertebrates  mostly  in  the  form  of  casts.  The  following 
species  have  been  collected  from  it: 

Cardium  onrtum.  Gyrodes. 

Cardiuin  n.  sp.  Pyropsis. 

Maotra  arenaria.  Fubus 

Maotra  fonnoflaf  Baculites  ovatus f 

Tellina  isonemaf  Placenticeraa  placenta  rar. 

Donax  ouneataf  intercalare. 

Barbatia.  Scaphites. 

Anatina. 

The  most  abundant  and  best  preserved  species  are  Cardium  eurtum 
and  Mactra  arenaria^  neither  of  which  has  been  found  elsewhere  than 
in  this  immediate  region  or  in  the  strictly  equivalent  strata  of  west- 
em  Wyoming.  Of  the  others  the  bivalves  and  the  gasteropods  are  of 
doubtM  value,  and  the  cephalopods  apparently  belong  to  the  fauna  of 
the  Montana  formation,  though  the  Placenticeraa  also  occurs  in  the 
Colorado  formation. 

The  more  massive  sandstones  of  No.  8  have  yielded — 

Ostrea  soleniBCUB.  Cardinin. 

Ostrea  saxmionis.  BoDaxf 

Tellina  snbalataf  Bacnlites  ovatos. 

Mactra  formosaf  Placenticeras  placenta^  yar. 

Maotra  arenaria.  intercalare. 

Pholadomya  subyentrioosa. 

It  has  already  been  shown  that  marine  Cretaceous  fossils  have  been 
found  at  two  other  horizons  above  this,  one  near  the  middle  of  !No.  9 
and  the  other  in  No.  10,  and  they  all  belong  to  the  fauna  represented 
in  the  last  two  lists. 

After  attempting  to  give  due  weight  to  each  element  in  this  conflict- 
ing evidence  it  seems  to  me  most  reasonable  to  refer  the  strata  contain- 
ing the  <' Laramie"  plants  and  the  brackish- water  invertebrates  of 


44      COLORADO  FORMATION  AND  ITS  INVERTEBRATE  FAUNA.  xBUluIOI 

Laramie  affinities  to  the  Montana  formation.  If  the  trae  Laramie  is 
present  it  is  represented  by  the  strata  above  No.  10  of  the  section  and 
these  have  yielded  no  fossils. 

The  beds  beneath  the  Coalville  section  are  not  exposed  in  the  imme- 
diate neighborhood,  bnt  near  Rockport,  on  the  Weber  river,  12  miles 
above  Coalville,  the  continuation  of  the  section  down  to  the  Trias 
may  be  seen.  The  strata  are  highly  disturbed,  dipping  northward  at 
angles  varying  from  30°  to  80o,  There  are  at  least  two  faults  in  the 
iSeries,  and  the  great  apparent  thickness  of  the  section  suggests  that 
there  may  be  others  by  which  strata  are  rcx)eated. 

Thelowestfossiliferous  zone  of  the  Coalville  section  with  the  char- 
acteristic species,  such  as  Barbatia  micronemaj  Maetra  utahensiSj  Modiola 
muUilinigeraj  and  others,  is  well  developed.  Beneath  (south  of)  this 
bed  there  are  no  good  exposures  for  a  distance  of  2,200  feet.  Then 
eome  the  following  strata  in  descending  order: 

Feci 

1.  Alternating  beds  of  coarse  sandstone  and  shale.    The  beds  of  sandstone 

vary  in  thickness  from  10  feet  to  over  100  feet,  and  their  aggregate  thick- 
ness is  somewhat  less  than  that  of  the  shales.  A  few  specimens  of  Ostrea 
and  casts  of  Cardium  and  other  bivalves  were  found  in  the  lower  por- 
tions.   Total  apparent  thickness 2,500 

2.  Brab  shales  with  indnrated  bands  in  which  numerous  scales  of  fishes  and 

an  obscure  impression  of  an  Ammonite  were  collected 215 

8.  Covered  for  a  distance  of 700 

4.  Reddish  and  brownish  shales  alternating  with  thinner  beds  of  coarse  gray 

sandstone,  changing  to  brown  pebbly  conglomerate  in  the  lower  650  feet.  2, 400 

5.  Reddish  shales  with  thin  beds  of  brown  sandstone 433 

6.  Dark  greenish  gray  sandstone,  somewhat  calcareous,  especially  toward  the 

top.  A  specimen  of  Trigonia  quadrangularit  f  and  a  few  other  obscure  fos- 
sils indicate  that  this  bed  is  Jurassic 55 

7.  Gray  and  reddish  sandy  shales,  with  bands  of  sandstone 1,2% 

8.  Yellowish  gray  shales,  becoming  calcareous  toward  the  base 935 

9.  Blue  thin  bedded  limestone  and  calcareous  shales  containing  Pentacrinus 

asteriscuBf  Pleuromya  9uhcompre$8a,  and  other  Jurassic  fossils 423 

10.  Reddish  brown  thin  bedded  Triassic  f  sandstone,  exposed 750 

The  thicknesses  given  are  from  measurements  made  on  the  assump- 
tion that  there  is  no  duplication  of  strata  by  faulting.  The  observed 
faults  that  have  been  mentioned  are  not  within  the  limits  of  the  sec- 
tion. If  the  beds  down  to  and  including  ISo,  4  be  regarded  as  Creta- 
ceous, this  gives  an  apparent  thickness  of  over  6,000  feet  of  Cretaceous 
strata  beneath  the  Coalville  section.  On  East  Canyon  creek  below 
Parley's  park  the  thickness  from  the  base  of  the  conglomerates,  like 
those  of  No.  4,  to  the  top  of  the  fossiliferous  sandstone  there  exiKised 
seemed  to  be  a  little  over  6,000  feet,  but  that  was  only  an  estimate 
based  on  observed  dips  and  paced  distances. 

The  conglomerates  of  No.  4  were  mapped  as  Dakota  by  Mr.  Emmons, 
and  the  two  other  <'  Dakota"  areas  that  I  have  visited  in  this  region- 
one  on  East  Canyon  creek  and  the  other  on  Chalk  creek — show  the 
same  beds.    That  they  are  Cretaceous  is  very  probable,  but  that  they 
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should  be  strictly  correlated  with  the  Dakota  sandstone  east  of  the 
Bocky  mountains  seems  to  me  doubtful. 

In  a  previous  paper  ^  already  cited,  I  have  shown  that  in  western 
Wyoming  the  brackish  water  Bear  Biver  formation,  formerly  called  the 
Bear  Biver  Laramie,  is  beneath  the  Colorado,  and  that  it  rests  on  just 
such  a  series  of  shales,  sandstones,  and  conglomerates  as  is  included  in 
No.  4  of  the  Bockport  section.  The  nearest  locality  at  which  Bear  Biver 
fossils  have  been  found  is  the  well  known  one  on  the  Union  Pacific 
railroad  near  the  mouth  of  Sulphur  creek,  which  is  about  40  miles  from 
Bockport.  The  lowest  strata  there  exposed  are  the  upper  part  of  the 
Jurassic. 

The  detailed  sections  as  seen  in  various  exposures  in  the  immediate 
neighborhood  of  Sulphur  creek  may  be  thus  epitomized  in  ascending 
order: 

Feet. 

1.  BeddiBh  brown,  and  bluish  shales  and  sbaly  sandstones  with  a  thin  cal- 

careous band. about  the  middle  containing  Belemnitet  den9u$,  Trigonia 
quadrangulana,  and  Pleuromya  weherenais.    Thickness  about 500 

2.  A  heavy  bed  of  brown  pebbly  conglomerate  forming  the  base  of  a  series 

of  alternating  coarse  sandstoneSj  and  variegated  shales  that  was  doubt- 
fully referred  to  the  Dakota.    Total  thickness 1|600 

3.  Very  fossiliferous  dark  calcareous  shales  with  a  few  thin  beds  of  sand- 

stone.   Fossils :  Pyrgulifera  humerosa,  Corhicula  durkeei,  Unio  vetuatus, 

Corhula  pytyormia,  etc 840 

4.  Blue  and  brownish  fissile  shales  with  many  scales  of  fishes,  a  few  frag- 

ments of  Ammonites  and,  at  a  higher  horizon,  numerous  specimeus  of 
Cardiumpauperculum,  Some  beds  of  sandstone  are  probably  included. 
Thickness  estimated 1,000-1,500 

5.  At  a  higher  horizon,  the  exact  position  of  which  could  not  be  determined  in  the 
local  sections  on  account  of  faults,  a  sandstone  accompanying  a  coal  bed  yielded 
Inoceramua  labiatus,  Corhul<i»u^tr%g(mal%Bf,  Donax  cumeataf  Pugnellus/u9\formi8,  Oairea 
Bohniaoua,  and  other  species  that  permit  its  correlation  with  No.  4  of  the  Coalville 
section.  There  are  also  higher  beds  exposed  here,  but  owing  to  the  complicated 
structure  the  upper  part  of  the  section  has  not  been  worked  out. 

No.  1  is  JurassiC;  and  it  is  comparable  with  Nos.  5  and  6  of  the  Bock- 
port section. 

"So.  2  is  very  much  like  No.  4  of  the  Bockport  section.  The  conglom* 
erate  at  the  base  is  of  the  same  character  at  both  places,  though  near 
Sulphur  creek  it  reaches  a  thickness  of  150  feet,  while  at  Bockport  it  is 
broken  up  into  several  thinner  beds,  the  thickest  of  which  is  about  50 
feet 

No.  3  is  the  Bear  Biver  formation  with  its  characteristic  fossils  here 
ranging  through  only  650  feet  of  strata,  but  at  other  localities  farther 
north  the  fossils  were  found  to  range  through  a  thickness  of  at  least  2,600 
feet,  extending  down  almost  to  the  conglomerate  at  the  base  of  No.  2. 
The  failure  to  find  Bear  Biver  fossils  at  Bockport  and  in  East  canyon 
may  be  due  to  the  incomplete  exposures  of  strata  there,  as  the  por- 

■Am.  Jour.  Sci.,  vol.  xuu,  1892,  pp.  08-115. 
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tions  of  the  section  in  which  they  were  expected  were  mnch  covered 
with  debris,  but  it  is  quite  probable  that  the  firesh  and  brackish  waters 
in  which  they  flourished  did  not  extend  as  far  south  and  west  as  these 
localities.  At  any  rate,  the  formation  has  not  been  found  beyond  them 
in  those  directions.  Although  the  Bear  Eiver  formation  as  such  seemed 
to  be  absent,  nevertheless  its  position  in  the  Eockport  section  is  plainly 
indicated  by  the  indirect  circumstantial  evidence  of  a  similar  succes- 
sion of  strata  and  of  apparently  identical  uuderlying  and  overlying 
beds  to  be  about  that  of  the  covered  space  ISo,  3  and  the  upper  part 
of  Ijf  o.  4. 

The  lower  part  of  the  shales  overlying  the  Bear  Eiver  formation  on 
Sulphur  creek  are  in  every  respect  similar  to  ^o,  2  of  the  Eockport 
section.  In  the  earlier  paper  they  were  referred  to  the  Colorado  forma- 
tion, and  they  seem  to  be  faunally  connected  with  it,  but  their  position 
is  now  seen  to  be  considerably  lower  than  I  then  suspected,  though, 
owing  to  the  doubt  concerning  the  number  of  faults  in  the  Eockport 
section,  I  am  still  unable  to  say  how  many  hundred  feet  they  are  below 
the  base  of  the  Coalville  section.  The  very  great  thickness  of  strata 
between  the  top  of  the  Colorado  formation  at  Coalville  and  the  base  of 
the  so-called  Dakota  conglomerates  (it  can  hardly  be  less  than  5,000  or 
6,000  feet)  causes  me  to  suspect  that  the  latter  are  somewhat  older  than 
the  Dakota  sandstone  as  developed  east  of  the  Eocky  mountains.  After 
making  such  allowance  for  differences  in  the  rate  of  deposition  as  the 
character  of  the  strata  will  permit  and  assuming  that  sedimentation  was 
continuous  in  both  regions,  as  seems  to  have  been  the  case,  the  1,000  or 
1,200  feet  of  strata  in  the  one  region  can  hardly  be  regarded  as  the  com- 
plete equivalent  of  5,000  or  6,000  feet  in  the  other. 

From  the  foregoing  descriptions  of  local  sections  it  is  seen  that  in 
the  larger  part  of  the  area  the  Colorado  formation  rests  with  apparent 
conformability  on  the  Dakota  sandstone;  that  in  southern  Utah  its 
fauna  ranges  down  to  the  local  base  of  the  Upper  Cretaceous  and  through 
beds  that  have  usually  been  correlated  with  the  Dakota,  and  that  in 
southwestern  Wyoming  it  rests  on  the  Bear  Eiver  formation,  with  which 
it  seems  to  be  conformable.  It  is  also  shown  that  the  Colorado  forma- 
tion is  overlain  by  the  Montana  formation  with  a  distinct  marine  Cre- 
taceous fauna.  With  the  exception  of  the  two  or  three  instances  noted 
no  nonconformity  has  been  observed  between  these  two  formations. 

The  accompanying  faunal  lists  show  the  geographical  distribution  of 
nearly  all  the  species  and  their  vertical  range  within  the  area  here  dis- 
cussed, and  they  also  show  the  reasons  for  correlating  the  different 
sections. 

A  more  general  consideration  of  the  fauna  as  a  whole  in  its  relations 
to  other  Cretaceous  fiaunas  in  this  country  and  in  Europe  will  now  be 
given  briefly. 
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B  RELATIONS  OF  THE  COLORADO  FAUNA  TO  OTHER  CRETA- 
CEOUS FAUNAS. 

Vithin  the  geographic  limits  arbitrarily  assigned  to  the  Colorado 
nation  in  the  early  part  of  this  paper  there  is  only  one  other  marine 
per  Oretaceons  fanna — that  of  the  Montana  formation,  which  imme- 
tely  overlies  it.  The  larger  part  of  it  was  described  and  illustrated 
Pro£  Meek  in  his  yolome  on  Invertebrate  Paleontology/  and  many 
[itional  species  have  been  described  by  Dr.  White,  Prof.  Whitfield, 
I  others.  A  comparison  of  these  two  successive  faunas  shows  that 
Y  are  remarkably  distinct  although,  as  should  be  expected,  they 
e  some  species  in  common  and  others  that  are  very  closely  related* 
)  species  that  are  considered  identical  nearly  all  belong  to  genera 
)8e  species  are  seldom  sufficiently  differentiated  to  be  depended 
)n  in  close  geologic  correlation.  Those  that  seem  to  have  passed  up 
n  the  Colorado  to  the  Montana  formation  are  not  usually  found  as- 
[ated  with  the  typical  Montana  fauna,  but  the  most  of  them  occur 
that  peculiar  phase  of  it  that  was  developed  along  the  western 
re  line. 

Q  the  following  list  of  common  and  closely  related  species  in  the 
>  formations  the  interrogation  after  a  name  indicates  a  doubt  as  to 
identity  of  closely  related  forms: 

Colorafdo  formation*  Montana  formation. 

Ostrea  soleniscTis.  O.  BolenlsciLS. 

Ostrea  pmdentia.  O.  patina. 

Anomiapropatorisf  A.  propatoris. 

Modiola  multilinigera.  M.  multilinigeraff 

Inoceramus  Bimpsoni.  I.  simpsonl. 

Barbatia  micronema.  B.  micronemaf 

Nemodon  salcatiniiB.?  N.  snlcatinns. 

Lncina  sabnndata.  L.  snbnndata. 

YenieUa  mortoni.  V.  humillB. 

Anatina  lineata.  A.  lineataf 

Corbnla  Bubtrigonalia.  C.  BnbtrigonskliB. 

Lnnatia  concinnaf  L.  concinna. 

Bacnlites  aaper.  B.  asperf 

Plaoenticeras  placenta.  P.  placenta. 

n  addition  to  these  the  species  of  Neritinay  Eidimella^  Ohemnitzia^ 
I  AdmetopsiSj  occurring  in  the  Colorado  formation  in  Utah,  belong 
ypes  that  are  also  found  in  the  higher  beds  of  the  same  region, 
f  we  now  compare  the  Colorado  fauna  with  the  fauna  of  the  Eipley 
nation  of  the  southern  United  States,  which  is  believed  to  be  the 
ivalent  of  the  Montana  formation,  some  additional  resemblances  are 
Q.  For  example,  the  genera  Trigonarca^  Gyrodes,  RostelUtes,  and 
jnelltis  are  present  in  both,  and  the  first  two  are  represented  by 
ilar  species,  but  none  of  the  forms  that  can  be  considered  character- 
D  of  the  Colorado  fauna  are  known  in  any  of  the  more  recent  faunas, 
lefore  comparing  our  fauna  with  others  believed  to  have  been  con- 

»U.  S.  GeoL  Snry.  Terr.,  VoL  ix,  Pla.  10-38. 
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temporaneous,  it  may  be  well  to  enamerate  some  of  its  most  character- 
istic forms.  Those  given  in  the  following  list  are  not  known  to  range 
into  strata  above  the  Colorado  formation  and  all  are  sufficiently  abundant 
and  widespread  to  be  of  use  in  correlation.  Many  others  are  equally 
as  characteristic,  but  have  been  found  at  only  one  or  two  locsdities: 

Ostrea  lagubris.  Oardium  pnaperculum. 

£xogyTa  columbella.  Liopistha  (Psiloqiya)  meieki. 

GryphaDa  newbeiryi.  Liopistha  (Psilomya)  concentxica. 

Aviciila  gastrodes.  TurriteUa  whitei. 

Gervillia  propleura.  Glanconia  coalviUensis* 

Inoceramus  labiatu4.  Pagnellas  fuaiformia. 

I.  dimidius.  Baculltes  gracilis. 

I.  fragilis.  Bachiceras  swaUovL 

I.  nmbonatns.  Scaphites  warreni. 

I.  exogyroidea.  Prionocyelns. 

I.  deformis.  Priouotropis. 

I.  nndabundoa.  Mortouiceras. 

None  of  the  keeled  Ammonites  included  in  the  last  three  genera 
above  named  have  been  found  above  the  limits  of  the  Colorado  forma- 
tion and  its  equivalents  in  America. 

The  fauna  is  also  negatively  characterized  by  the  absence  of  many 
types  that  form  prominent  features  of  the  Montana  fauna.  Among  such 
maybe  mentioned  the  geneiebHeteroeeraSyPtychoceraSy  and  Anisomyan^ 
the  large  species  of  BacuUteSy  such  as  B,  ovatua^  grandiSj  and  com- 
pressusj  Scajphites  conradi  and  Scaphites  nodosuSy  and  the  broad  com- 
pressed forms  of  InoceramuSj  like  J.  aagensis  and  /.  vanuxemi. 

The  Eagle  ford  shales  and  the  Austin  limes :x)ne  of  Texas  have  already 
been  alluded  to  as  the  equivalents  of  the  Fort  Benton  and  Niobrara, 
respectively.  This  correlation  was  made  on  a  good  paleontological 
basis  by  Shumard,  Meek,  White,  and  others,  and  it  has  never  been  ques- 
tioned. The  faunal  lists  published  by  Mr.  E.  T.  Hill^  contain  the  fol- 
lowing species  that  occur  in  the  Colorado  formation  or  are  represented 
by  closely  related  forms: 

From  the  Eagle  Ford  shales. 

Ostrea  congesta.  Bachiceras  swalloTi. 

0.  bellaplicata  [Ingabris.]  Mortoniceras  shoshonenae. 
Ezogyra  colambella.  Prionotropis  woolgarj. 
Inoceramus  ezogyroides.  Ancylocerasf  annnlatas. 

1.  involutus  [umbonatuB.]  Ammonites  graysonensis.* 
I.  labiatns.  Ammonites  meekianua.* 

From  the  Austin  limestone. 

Ostrea  congesta.  I.  labiatus. 

Exogyra  colambella.  Trigonaroa  sp. 

£.  Iffiviascala.  Naatllas  elegans. 

E.  ponderosa.  Mortoniceras     vespertinom 
Inoceramas  exogyroidea.  (^Amm.  texanas). 

I.  inyolutus.  Mortoniceras  shoshonenae. 

I.  umbonatas.  Bacolites  asper. 

1  G«ol.  Sar.  Tex.  Boll.  No.  4,  Check  List,  Cret.  Iivvert  Fom.  of  Tez.,  pp.  61-53. 
*  These  probably  are  epecies  of  Prioootropia. 
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Associated  with  these  is  a  large  number  of  other  species  that  have 
not  been  recognized  in  our  area.  The  fauna  of  the  Austin  limestone 
seems  to  be  somewhat  more  closely  related  to  that  of  the  overlying 
beds  than  is  the  Colorado  fauna  to  the  Montana. 

Some  of  the  species  doubtfully  assigned  to  the  Eagle  Ford  shales  are 
also  listed  as  occurring  in  the  Denisonbeds  at  the  top  of  the  Comanche 
series,  but  this  is  probably  an  error,  since  the  species  in  question  are 
entirely  Upper  Cretaceous  forms  and  several  of  them  occur  in  the  Colo- 
rado formation. 

Beneath  the  Eagle  Ford  shales  the  Timber  Creek  formation  (Lower 
Cross  Timber  sands  of  Hill)  contains  an  unstudied  marine  fauna  that  will 
probably  prove  to  be  closely  related  to  the  Colorado  fauna,  especially  to 
that  part  of  it  that  occurs  in  the  lower  portion  of  the  formation  in  Utah.^ 

The  Upper  Cretaceous  faunas  of  Mexico  have  not  been  studied,  but 
the  occurrence  of  Jnoceramit«  labiatus  at  several  localities  in  Chihuahua 
indicates  the  presence  of  the  Colorado  fauna  there,  though  Dr.  White 
has  suggested  that  the  Upper  Cretaceous  strata  of  that  region  are  not 
divisible  into  distinct  formations. 

The  Colorado  fauna  has  not  been  recognized  in  any  of  the  states  east 
of  the  Mississippi.  K  it  is  represented  at  all  in  the  Alabama-Missis- 
sippi region  it  should  be  sought  in  the  Tombigbee  sands  and  the  Eutaw 
formation  and  perhaps  the  lower  part  of  the  ^'  Eotten  Limestone,"  none 
of  which  has  been  much  studied  paleontologically. 

On  the  Pacific  coast  of  the  United  States  the  Cretaceous  faunas  gen- 
erally are  very  different  from  those  occurring  east  of  the  mountains, 
having  few  if  any  species  in  common.  None  of  the  characteristic  Colo- 
rado species  has  been  found  there,  and  it  has  not  yet  been  determhied 
whether  any  of  the  Cretaceous  formations  of  California,  Oregon,  jind 
Washington  are  strictly  the  equivalents  of  the  Colorado  formation.  Far- 
ther north,  however,  in  the  upper  shales  and  sandstones  of  the  Queen 
Charlotte  islands  Inoceramus  labiati^  is  reported'  to  occur,  and  this  may 
be  considered  the  most  characteristic  species  of  the  Colorado  fauna. 

In  the  Rocky  mountain  region  of  British  America,  Dr.  G.  M.  Daw- 
Bon^  obtained  the  following  species  that  clearly  belong  to  our  fauna: 

Ostrea  congesta.  Fholadomya  papyracea. 

Inoceramus  exogyroides.  Scaphites  Tvarreni. 

I.  undabondus.  8.  vermiiormis  ? 
I.  labiatuB. 

From  the  "Niobrara-Benton  formation"  m  the  Duck  and  Eiding 
mountain  district  of  Manitoba,  Mr.  Whiteaves  *  records  the  following 
species: 

Serpnla  Bemicoalita,  Inoceramns  labiatus. 

Linfirula  sabspatulataff  Modiola  tenniscalpta. 

Ostrea  congesta.      ^  fiolemnitella  manitobensis. 

Anomia  obliqna.  Loricula  canadensis. 

1  Vide  White,  C.  A.,  Bull.  82,  V,  S.  Geol.  Snr.,  p.  121.     >  WMteavea,  J.  F. :  Mesozoic  foBsils,  Vol.  1,  p.  198. 
•  Wluteavet,  Cont.  to  Can.  Palieont,  VoL  l,  pp.  83-80.  « Ibid.,  pp.  185-191. 
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In  several  of  their  joint  papers  Messrs.  Meek  and  Hayden  suggested 
the  coiTelation  of  the  "lower  series^  of  their  section  with  the  Lower  or 
Gray  Chalk  of  the  English  geologists.  In  1861  they  stated  their  views^ 
thus : 

liaving  DOW  eonsiderod,  in  the  order  of  their  sacceBsion,  the  several  lockB  em- 
braced in  the  lower  eerlet  of  the  Nebraeka  cretaceons  deposits  *  *  *  it  will  be 
interesting  to  see  how  nearly  their  synchronism  with  known  horizons  in  the  Creta- 
oeoiis  system  of  the  old  world  can  be  traced  out.  With  this  view  we  have  carefnllj 
compared  with  European  forms  all  the  fossils  in  the  several  Nebraska  collections 
from  the  rocks,  including  those  most  recently  obtaiiied|  to  which  the  new  species 
described  in  this  paper  belong.  These  comparisous  have  satisfied  ns  that  the  forma- 
tions under  consideration,  that  is,  the  Niobrara  division,  Fort  Benton  group,  and  the 
Dakota  group  represent  together  the  Lower  or  Gray  Chalk,  and  probably  the  Upper 
Greensand  of  British  geologists  (Turonien  and  Cenomanien  of  d'Orbigny  i. 

Seven  identical  or  closely  related  8i>ecies  are  listed  as  occurring  in 
both  the  American  and  the  foreign  formations.  In  Prol  Meek's  latest 
work,  so  frequently  cited,  this  correlation  is  again  maintained  and  based 
on  the  same  evidence.  At  that  time  less  than  twenty -five  8x>ecies  were 
known  to  "belong  to  the  Colorado  fauna. 

A  comparison  of  the  much  greater  number  of  the  species  now  known 
with  those  of  the  European  Turonian  in  the  light  of  more  definite  state- 
ments concerning  the  vertical  range  of  European  species  as  given  by 
BarroiSy'  SchlUter,^  Zittel/  and  others  ftirnishes  additional  evidence 
mainly  in  the  same  direction.  lAe  following  comparative  lists  contain 
the  most  prominent  examples  of  identity  or  close  similarity: 

From  the  Colorado  fomifttioii.  From  the  Cenomaniaa. 

Nautilus  elegans.  Nautilus  elegana. 

Scaphites  warreni. 

mis.  J  ° 

From  the  Tmoniaa. 

Exogyra  suborbiculata.  £xogyra  suborbiculata. 

Anomia  subquadrata.  Anomia  truncata. 

Avicula  gastrodes.  Avicula  caudigera. 

Inoceramus  labiatus.  Inoceramus  labiatua. 

Inoceramus  deformis.  Inoceramus  ouvieri. 

Amauropsis  bulbiformlB.  Amauit>psi6  bulbiformia. 

Rostellites  dalli.  Rostellites  elongata. 

Baculites  gracilis.  Bacnlites  bohemicus. 

Prionotropis  woolgarl.  }  Prionotropis  carolinns. 

l  Prionotropis  woolgari. 
Prionotropis  loevianas.  AmmoDitesnodosoides. 

Prionocyclus  wyomingensis.  Ammonites  germari. 

In  Germany  Dr.  C,  Schliiter  has  described,  under  the  name  *<Em- 
scher  Mergel,"  a  formation  overlying  the  Turonian  which  he  regards  as 
intermediate  between  that  formation  and  the  Senonian,  though  it  has 

*  Proc.  Acad.  Nat  ScL  PhUa.,  1861,  p.  423. 

'Barrois,  C:  Terrain  Cr6tac6  de  TAngleterre,  Lille,  1876. 

*  Schliiter,  C. :  Cephalopoden  der  oberea  deutachen  Kreide,  Polffiontogntphioat  YoL  xzrr,  1878,  p^ 
87-134. 

*  Zittel,  E.  von. :  Handbuch  der  Palsontologieb 


Scaphites  larvaeformis 


>  Scaphites  asqnalia. 
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Qsaally  been  placed  at  the  base  of  the  Senonian.  It  is  especially  char- 
acterized by  the  keeled  Ammonites^  such  as  those  we  have  referred  to 
Mortoniceras  and  Prianeyclua  and  by  certain  forms  of  Inoeeramus. 
Several  species  are  represented  by  identical  or  closely  related  American 
forms,  as  follows: 

From  the  Colorado  formatioii.  From  the  Bmsoher  MergeL 

InoMiramiis  umbonatua.   )  Represented  by  Inoceramiu  involntus. 

Inooeramas  exogyroides.  y 

Inoeeramus  defonnis.  iDoceramus  cuyieri. 

Baculites  asper.  Baonlites  incnrvatus. 

Mortoniceras  shoshonense.  Mortoniceras  yespertinnm. 

On  account  of  the  occurrence  of  these  forms  and  a  few  others  in 
Texas,  Dr.  SchlUter^  has  considered  the  beds  (Austin  limestone)  con- 
taining them  the  equivalent  of  the  Emscher  Mergel. 

It  is  interesting  to  compare  these  facts  with  the  evidence  furnished 
by  vertebrate  fossils  from  the  Colorado  formation.  I  can  not  do  this 
better  than  by  quoting  the  statements  of  Profl  E.  D.  Oope:* 

The  fauna  of  the  deep  sea  epoch,  the  Niobrara,  is  the  best  known.  Here  the  remains 
of  Pyihonomorpha  constitutes  the  prevailing  characteristic,  while  ElasmosauruB  and 
PolyootyluM,  with  but  few  species,  represent  the  numerous  Sawrapierigia  of  Europe. 
Crocodiles  were  apparently  wanting,  while  turtles  and  a  peculiar  group  of  Ptero- 
9auria  were  only  moderately  abundant.  The  fish  ffiuna  was  very  rich  and  varied. 
Here  the  SaurodanOdcBf  like  the  molluscous  family  of  the  BudiatoB,  appeared  and  as 
aeon  disappeared,  accompanied  by  the  peculiar  form  Eriaicthe  aud  the  family  of 
StratodontidoB.  The  genera  of  Mount  Lebanon,  Leptohrachelue  and  Spaniodon 
occur  in  this  bed  in  Dakota,  but  the  closest  parallelism  is  exhibited  with  the  Lower 
Chalk  or  Turonian  of  western  Europe.  The  g^eneral  facies  of  the  reptilian  fauna 
is  that  of  the  Lower  Chalk,  and  there  is  little  doubt  that  several  genera  are  identi- 
cal in  the  two  continents,  e.  g.,  EUumoaaurue,  The  apparent  peculiarity  of  the 
Chalk  in  America  is  the  abundance  (four  genera)  of  Pyihonomorph4i,  with  numerous 
species,  while  but  two  genera  have  yet  been  found  in  Europe,  and  the  presence  of 
birds  with  biconcave  vertebras  and  teeth.  This  interesting  tyi>e,  which  was  first  dis- 
covered by  Sceley  in  the  genus  named  by  him  Enal\om%»y  and  afterwards  found  by 
Manh  to  have  teeth,  has  been  found  at  a  lower  horizon  in  England,  the  Upper  Green- 
sand.  But  in  England,  France,  and  %V'estphalia  occur  the  genera  of  fishes  above 
mentioned,  as,  PorihenuBf  lohthyodecte^,  Saurodan,  Saurocephalus,  EHsicthef  Empo, 
PtK^yrhizodus,  Enohodus,  Leptoirachelu$,  etc.  This  close  relationship  of  the  hori- 
sons  permits  an  identification,  and  it  is  the  first  instance  that  appears  to  me  suscep- 
tible  of  satisfactory  demonstration. 

Again,  on  page  42  in  '^Eesume  of  Comparisons,"  he  says:  << Exact 
identification  of  restricted  divisions  may  be  made  in  a  few  instances 
only,  such  as  the  Turonian  and  the  Niobrara." 

Sufi&cient  evidence  has  been  given  to  show  that  the  invertebrate  fauna 
of  the  Colorado  formation  can  not  be  divided  into  well  defined  sub- 
faunas  or  zones  corresponding  to  those  that  have  been  recognized  in 
Europe.  It  is  true  that  certain  types  seem  to  be  confined  to  the  upper 
part  and  others  to  the  lower  part  of  the  formation,  but  some  of  the  most 

>  Op.  cit.,  p.  113,  and  Naturb.  Ver.  pr.  Rbeinl.  Sitzangsb.  Jabrg.  44,  1887,  p.  47. 
*  Cope,  K  D. :  Cretacdona  Vertebrata.    U.  S.  GkoL  Sur.  Terr.,  voL  m ,  pp.  27, 28. 
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characteristic  species,  such  as  Inoceramus  IdbiatuSy  range  from  the  bot- 
tom to  the  top.  The  fauna  as  a  whole  may  be  regarded  as  the  approxi- 
mate taxonomic  equivalent  of  the  Turonian,  though  it  is  not  probable 
that  either  the  beginning  or  the  end  of  the  epoch  was  contemporaueoiu 
on  the  two  continents.  The  few  species  that  are  compared  with  Ceuo- 
manian  forms  are  not  important.  One  of  them,  Kautilus  elegans,  occurs 
in  the  upper  part  of  the  Colorado  formation  (at  least  in  Texas),  while 
the  Scaphites  are  associated  with  Inoceramus  labiatusy  Prionotrapii 
woolgari,  and  Prionocyclus  toyomingensis  in  the  Fort  Benton  shales. 

Theiudefluiteness  of  thecorreltition  of  the  upper  part  of  the  formation— 
the  Niobrara  and  its  equivalent,  the  Austin  limestone — ^is  shown  by  the 
facts  above  given,  the  vertebrates  belonging  to  the  Turonian  types, 
while  the  mollusks  may  be  compared  in  part  with  Emscher  or  lowest 
Senonian  forms.  As  usual  when  an  attempt  is  made  to  identify  forma- 
tions in  such  widely  separated  regions,  the  identification  is  most  certain 
when  only  one  class  of  facts  is  examined,  and  becomes  doubtful  when 
the  facts  are  more  numerous  and  are  gathered  firom  more  varied  sources* 

DESCRIPTION  OF  SPECIES. 

ECHINODERMATA. 

CRINOIDEA. 

UINTACRINID-^. 

Genus  XJmTAOEINXJS  QrinnelL 
UiNTACRiNTJS  sociALis  GriuuelL 

Uintncrinu9  80oiali$  Grinnen,  1876,  Am.  Jour.  Sci.,  vol.  xii,  p.  81;  Meeic,  1876,  Ball 
U.  S.  Gool.  Sur.  Terr.,  vol.  ii,  p.  375 ;  Clark,  1898,  Bull.  U.  8.  Geol.  Sur.,  No.  97,  p. 21, 
PL  1,  Figs,  la-o,  and  PL  2,  Figs,  la-e. 

This  species  and  the  following  one  having  been  recently  described 
and  illustrated  in  a  publication  of  the  IT.  8.  Geological  Surveji  are 
listed  here  simply  with  references  for  the  sake  of  completeneas. 

ECHINOIDEA. 

CASSIDULID^E. 

Genus  OASSIDULUS  Lamarck. 
Oassidtjlus  stantoni  Clark. 

Ca88idulu^  8iantoni  Clark,  1891,  Johns  Hopkins  University  Circnlara^  No.  87,  p.?*; 
1892,  BuU.  U.  S.  Geol.  Survey,  No.  97,  p.  73,  PL  35,  Figs.  2a-<i. 
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VERMES. 

SERPULID.^. 

Genus  SEEPULA  Linnaeus. 

Serpula  inteioa  White. 

PI.  I,  Pig.  1. 

Serpula  intriea  Wliite,  1876,  U.  S.  Geog.  and  GeoL  Sur.  West  lOOth  Meridian,  vol.  it, 

p.  205,  PL  15,  Fig.  5a. 
Compare  Serpula  gardialie  (Sohloth.)  Geinitz,  Pal»ontographica,  vol.  xx,  pt.  1,  p. 

282,  PL  63,  Figs.  2,  3. 

"  Tubes  small,  slender,  cylindrical,  smootli,  very  long  and  very  tor- 
tuous, not  perceptibly  increasing  in  size,  so  far  as  our  examples  show, 
but  neither  the  distal  nor  proximal  extremity  of  the  tube  has  been  found 
unbroken. 

"  Diameter  of  the  tube,  a  little  more  than  1  millimeter. 

^^This  species  is  remarkable  for  the  great  length  and  uniform  size  of 
the  tubes  and  for  the  intricacy  of  their  contortions. 

^^Fosition  and  locality, — Strata  of  the  Cretaceous  period;  southeast 
of  Paria,  Utah." 

Bebpula  f  TENxnOAEiNATA  Meek  and  Hayden. 

PI.  I,  Fig.  2. 

Serpula  1  tenuioarinatus 'iieek  and  Hayden,  1857,  Proc.  Acad.  Nat.  Sol.  Phila.,  p.  134; 
Meek,  1876,  U.  8.  GeoL  Sur.  Terr.,  voL  ix,  p.  507.  PL  6,  Fig.  1. 

*^  Tubes  growing  in  groups,  or  rarely  single,  nearly  cylindrical,  increas- 
ing very  gradually  in  size,  irregularly  curved,  but  apparently  never 
spirally  coiled,  attached  by  the  under  side  throughout  most  of  the 
entire  length;  upper  side  having  a  distinct,  rather  sharply  elevated, 
flexuons,  longitudinal  carina;  surface  smooth. 

"Length  unknown;  average  transverse  diameter,  0*14  inch. 

"]S"ot  having  seen  entire  specimens  of  this  species,  it  is  with  some 
doubt  that  it  has  been  referred  to  the  genus  8erpul4i,  It  seems  never 
to  have  internal  septa  as  in  Yermettis.  It  was  originally  placed  pro- 
visionally in  the  genus  Serpula  and  is  here,  in  the  same  way,  retained 
in  that  group, 

^^  Locality  and  position, — Mouth  of  Vermilion  river,  [South]  Dakota, 
on  the  Missouri,  in  the  Port  Benton  group  of  the  upper  Missouri  Cre- 
taceous series." 
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MOLLUSCA. 

PELECYPODA. 

OSTREIDAE. 

Genus  OSTBEA  Linnaeus. 

OSTBBA  PBUDBNTIA  Whita 

PL  I,  Figs.  3  and  4. 

Oatrea  prudenUa  White,  1876,  U.  S.  Qeol.  Snr.  West  100th  Meridian,  voL  iv.,  p.  171, 
pi.  14,  Figs.  2a-d;  1884,  4th  Ann.  Rept.  U.  S.  Geol.  Snr.  p.  299,  PI.  40,  Figs.  5 
and  6. 

Compare  Ostrea  patina  Meek  and  Hayden,  1856,  Proo.  Acad.  Nat.  Sci.  Phila.,  p.  277; 
Meek,  1876,  U.  S.  Geol.  Snr.  Terr.,  vol.  ix,  p.  16,  plates  10  and  11. 

Original  description: 

<<  Shell  neat  and  symmetrical  for  a  species  of  this  genus,  suboval  or 
subcircular  in  outline  when  adult,  subcircular  when  young,  moderately 
capacious;  beaks  small,  usually  distinct,  and  approaching  so  near  to 
each  other  when  the  valves  are  together  as  to  leave  only  a  narrow 
space  between  the  areas.  Lower  valve  moderately  deep;  area  shoi-t 
and  broad;  ligamental  groove  short,  broad,  and  distinct,  bounded  at 
each  side  by  a  rounded  ridge;  beak  extending  very  slightly  beyond 
that  of  the  other  valve;  scar  of  attachment  sometimes  occupying  one- 
quarter  of  the  outer  surface,  sometimes  extremely  small,  and  some- 
times apparently  absent.  Upper  valve  usually  flat  or  a  little  concuve 
transversely;  but  a  little  convex  longitudinally  in  adult  shells;  are^i  a 
very  little  shorter  than  that  of  the  other  valve,  moderately  convex  or 
nearly  flat, 

<<  Surface  of  both  valves  marked  by  distinct  lines  and  lamina  oi 
growth,  but  this  species  is  rather  less  laminated  and  roughened  than 
is  usual  in  the  genus  Ostrea.  Somewhat  numerous,  corrugated,  bat 
rather  indistinct,  radiating  costsB  are  usually  to  be  seen  on  the  ventral 
valve  of  young  examples,  yet  these  corrugations  seldom  or  never  extend 
to  the  firont  half  of  old  shells. 

"Length,  6««".;  breadth,  6«°. 

"This  species  is  somewhat  remarkable  for  its  neatness  of  form  and 
freedom  from  the  crude  extravagances  which  species  of  this  genus  often 
exhibit. 

^^  Position  and  locality. — Strata  of  the  Cretaceous  period,  east  of  Im- 
practicable ridge,  Utah." 

This  species  so  closely  resembles  some  specimens  of  Ostrea  patina 
M.  &  H.,  from  the  Montana  formation,  that  I  have  been  inclined  to  treat 
it  as  a  synonym  of  that  species.  In  the  geology  of  the  Uinta  mountjiins 
Dr.  White  gives  it  in  the  list  of  species  belonging  to  the  Henry's  Fork 
group,  which  has  since  been  correlated  with  the  Dakota,  but  a  number 
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of  the  sx>ecies  in  that  list  have  been  fonnd  to  occnr  in  the  Colorado  for- 
mation, and  I  have  included  all  of  them  in  its  fauna,  though  some  of 
them  may  have  been  found  at  a  lower  horizon  than  is  usually  regarded 
as  the  base  of  that  formation. 

OsTBEA  ANOMioiDEs  Meek. 

PI.  I,  Figs.  5  and  6. 

0$trea 'an<miaide9  Meek,  1873,  Ann.  Kept.  U.S.Qeol.  Sor.  Terr,  for  1872,  p.  488; 
White,  1880,  idem  for  1878,  p.  10,  PL  11,  Figs.  4a,  5;  1884,  4th  Ann.  Bept.  U.  8. 
Geol.  Snr.,p.  291,  PI.  89,  Figs.  4  and  5. 

Original  description: 

"  Shell  rather  small,  very  thin,  depressed  plano-convex,  and  without 
any  visible  scar  of  attachment,  varying  from  ovate  to  circular;  rounded 
or  sometimes  a  little  straightened  on  the  hinge  margin;  beaks  scarcely 
projecting  beyond  the  outline  of  the  cardinal  margin.  Lower  valve 
very  shallow;  cartilage  pit  unusually  small,  shallow,  and  short.  Up- 
X>er  valve  almost  perfectly  flat;  cartilage  attachment  even  shorter  than 
that  of  the  other  valve,  and  slightly  convex  on  its  inner  margin.  Mus- 
cular scars  unknown;  surface  of  both  valves  with  small  regular  con- 
centric wrinkles  most  distinctly  marked  on  the  central  region. 

<^  Greatest  diameter  of  one  of  the  largest  oval  specimens,  1.70  inches; 
breadth,  1.40  inches;  convexity,  0.23  inch. 

<^  This  species  is  remarkable  for  the  thinness  of  the  shell,  the  slight 
concavity  of  the  under  valve,  and  the  flatness  of  the  upper,  as  well  as 
for  its  rounded  or  slightly  straightened  cardinalmargin,  and  the  absence 
of  any  scar  of  attachment,  or  of  any  traces  of  muscular  impressions 
within.  These  external  characters,  and  the  regular  small  concentric 
wrinkles,  give  the  exterior  of  the  lower  valve  of  circular  specimens 
somewhat  the  appearance  of  a  Lxicina  or  Dosinia;  while  in  other  in- 
dividuals it  looks  more  like  an  Anomia  or  Plaouna. 

^^  Locality  cmd position. — Missouri  river,  below  Gallatin  city,  Montana. 
Cretaceous." 

OsTBEA  GONaESTA  Gourad. 

PI.  n.  Figs.  2, 3,  and  4. 

0$trea  congesta  Conrad,  1843,  NicoUet'e  Kept,  of  Explorations  in  the  Northwest,  p. 
167;  Hall,  1856,  Pacific  B.  B.  Beports,  vol.  in,  p.  100,  PI.  1,  Fig.  11;  Meek,  1876, 
U.  8.  Geol.  Sur.,  vol.  ix,  p.  13,  PI.  9,  Figs,  la-//  White,  1884,  4th  Ann.  Bept.  U. 
8.  Geol.  Sot.,  p.  294,  PL  39,  Figs.  11, 12, 13. 

Prof.  Meek's  description  is  as  follows: 

"  *  Shell  elongated;  upper  valve  flat;  lower  valve  ventricose,  irregu- 
lar; umbo  truncated  by  a  mark  of  adhesion.'    (Conrad.) 

<<This  is  a  small,  thin  shell,  the  individuals  of  which  are  often 
crowded  together  in  considerable  numbers,  so  as  to  assume  quite  irreg- 
ular forms.    In  cases  where  the  individuals  had  room  to  grow  without 
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interruption,  the  young  shell  is  usually  found  to  be  of  an  ovate  fonii, 
and  attached  by  the  whole  under  surface  of  the  lower  valve,  the  beak 
of  which  is  pointed,  provided  with  a  small  triangular  area,  and  usually 
turned  a  little  to  the  left.  In  this  form  they  continue  to  grow  to 
lengths  varying  from  0.25  to  1  inch,  when  the  margins  are  abruptly 
deflected  upward  at  right  angles  to  the  flat  attached  base,  and  pro- 
duced in  this  direction  ofben  for  as  much  as  an  inch  or  more;  the  great- 
est extension  being  on  the  lateral  margins  and  at  the  extremity  oppo- 
site the  beaks.  When  seen  at  this  stage  of  their  growth,  separated 
from  the  body  to  which  they  were  originally  attached,  and  lying  partly 
embedded  in  the  matrix,  with  the  beak  side  down,  they  look  like  short 
cylindrical  tubes,  with  one  end  abruptly  truncated  and  closed  by  the 
flat  surface  of  attachment;  so  that  what  was  originally  the  whole 
under  surface  of  the  valve  now  appears  like  the  truncated  umbo. 

"  The  other  valve  is  quite  flat,  or  sometimes  a  little  concave,  and 
always  retains  the  form  possessed  by  the  attached  valve  at  the  time  it« 
margins  became  deflected  upward,  after  which  it  seems  to  have  in- 
creased very  little  in  size.  Its  umbo  is  usually  a  little  less  pointed 
than  that  of  the  other  valve,  and  provided  with  a  shorter  area,  on  each 
side  of  which  its  margins  are  sometimes  slightly  crenulated. 

"  The  muscular  impressions  of  both  valves  are  obscure,  and  the  sur- 
face is  nearly  smooth,  or  only  marked  by  fine,  indistinct  lines  of  growth. 

^^  Locality  and  position. — At  numerous  places  along  the  Missouri 
between  the  Big  Sioux  and  the  Great  Bend ;  also  on  the  Little  Blue 
river,  near  the  Kansas  and  N^ebraska  line,  and  near  the  Black  hills,  on 
Cheyenne  river,  as  well  as  on  the  North  Platte;  in  the  Niobrara  group, 
or  formation  No.  3,  where  it  is  usually  found  attached  to  fragments  of 
a  large  Tnoceramus.  It  likewise  occurs  at  several  localities  in  New 
Mexico  and  Colorado,  probably  in  the  same  position." 

OSTREA  SOLENISGUS  Meek. 
PL  II,  Fig.  1 ;  PI.  Ill,  Figs.  1  and  2. 

Oatrea.soUnisouB  Meek,  1871,  Proc.  Am.  Philos.  Soc,  vol.xi,  p.  430;  1873,  Ann.  Bept^ 
U.  S.  Geol.  Sur.  Terr,  for  1872,  p.  487;  White,  1880,  idem  for  1878,  p.  9,  PL  U, 
Figs.  2a,  h;  1884,  4tli  Aim.  Kept.  U.  S.  Geol.  Sur.,  p.  3()0,  PI.  42,  Fig.  1. 

Ostrea  corUx  White,  1876,  U.  S.  Geog.  and  Geol.  Sur.  West  100th  Meridian,  vol.  iv, 
p.  170,  PI.  15,  Fig.  2a-c. 

Not  Oatrea  cortex  Conrad,  1857,  U.  S.  and  Mex.  Bound.  Sur.,  vol.  i.  p.  157,  PI.  11,  Fig. 
4a-<f. 

"  Shell  attaining  a  large  size,  becoming  rather  thick  in  adult  exam- 
ples, generally  straight,  greatly  elongated,  and  comparatively  very 
narrow,  with  parallel  lateral  margins.  Lower  valve  with  moderate 
internal  concavity,  and  having  the  appearance  of  a  little  gutter  or 
elongated  trough ;  beak  usually  nearly  straight,  rather  obtusely  pointe«l, 
and  more  or  less  distort-ed  by  the  scar  of  attachment;  ligament  area  of 
moderate  size,  strongly  striated  transversely,  and  provided  with  a  largo. 
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deep  longitudinal  furrow;  surface  apparently  only  with  moderately 
distinct  marks  of  growth.  Upper  valve  almost  nearly  flat  externally, 
but  nearly  as  concave  as  the  other  within;  beak  usually  a  little  trun- 
cated; ligament  area  marked  with  strong  transverse  striae,  and  having 
its  mesial  ridge  very  prominent,  and  occupying  as  much  as  one-third 
its  breadth;  surface  as  in  the  other  valve,  or  perhaps  a  little  smoother. 

"  Length  of  adult  examples  about  18  inches;  breadth  of  same  about 
2-50  to  3  inches. 

"Although  not  a  very  uncommon  species,  I  have  seen  no  entire  speci- 
mens of  this  remarkable  shell.  It  will  be  readily  known  by  its  usually 
narrow,  elongated,  and  generally  straight  form.  The  shell  is  usually 
found  broken  into  several  pieces,  but  casts  of  the  internal  cavity  are 
not  unfrequently  met  with  entire.  One  of  these  before  me  is  nearly  1 
foot  in  length  and  only  2  inches  in  breadth.  It  often  had  a  curious  habit 
of  growing  in  groups  of  three  shells,  attached  to  each  other  by  the 
backs  of  their  beaks.  I  have  seen  large  numbers  of  them  closely 
arranged,  or  nearly  in  contact  with  each  other,  at  Coalville,  all  with 
their  beaks  downward,  or  at  right  angles  to  the  planes  of  the  sandstone 
strata.  When  found  where  it  grows  isolated,  the  shell  is  sometimes 
arched  to  one  side. 

^^  Locality  and  position. — ^This  species  ranges  through  nearly  the  whole 
thickness  of  the  Cretaceous  sandstones  near  Coalville,  Utah,  and  is 
also  found  in  the  Cretaceous  coal-bearing  sandstones  at  Bear  Eiver  city, 
Wyoming,  as  well  as  in  a  sandstone  rid^e  of  same  age  on  Union  Pacific 
railroad,  a  few  miles  east  of  the  latter  locality." 

The  above  is  Prof.  Meek's  revised  description  of  this  species,  which, 
as  he  intimates,  ranges  from  beds  containing  an  undoubted  Colorado 
fauna  far  up  into  those  that  probably  belong  to  the  Montana. 

.Associated  with  the  very  slender  forms  there  are  other  shorter  ones 
broadly  ovate  in  outline  that  apparently  belong  to  the  same  species. 
The  specimens  from  southern  Utah  that  were  referred  to  Ostrea  cortex 
are  of  this  character.  The  beaks  are  usually  more  or  less  exogyrate  in 
form,  this  feature  being  most  marked  on  the  upper  valve  of  the  broader 
specimens.  The  same  species  occurs  in  the  Lower  Cross  Timber  sands 
stone  of  Denton  county,  Tex. 

OSTKBA  MALACHITENSIS  U.  Sp. 

PI.  II,  Figs.  5,  6,  7,  and  8. 

Shell  rather  small,  irregularly  subtriangular  in  outline;  cardinal 
margin  long  and  nearly  straight,  more  or  less  distinctly  auriculate  in 
front  of  the  beaks,  which  are  small  and  inconspicuous;  lower  valve 
moderately  convex,  with  the  greatest  convexity  along  an  oblique  line 
from  the  beak  to  the  middle  of  the  postero-basal  margin,  which  is  there 
brtiadly  emarginate,  thus  giving  the  shell  a  saddle-shaped  orbilobate 
form.    The  outline  of  the  shell,  exclusive  of  this  broad  lobe  and  the 
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small  triangular  anterior  alation,  is  oblong  oval.  Upper  valve  nearly 
flat  or  slightly  concave,  excepting  on  the  posterior  margin,  where  there 
is  a  broad  downward  flexure  corresponding  to  the  emargiaation  and 
the  convexity  of  the  lower  valve.  Surface  of  both  valves  marked  only 
by  lines  of  growth  and  a  few  concentric  laminse. 

The  largest  examples  measure  45™'"  frpm  beak  to  base,  and  about  the 
same  in  the  greatest  length  at  right  angles  to  that  line. 

The  numerous  examples  from  several  localities  show  less  variation 
in  form  than  is  usual  in  species  of  Oatrea.  Its  outline  suggests  0.  mal- 
leiformis  Gabb  from  the  Chico  group  of  California,  but  the  differences 
seem  to  be  sufficiently  great  and  constant  to  warrant  their  separation. 

Locality  and  position. — In  the  Pugnellus  sandstone  near  Malachite 
post-office,  Poison  canyon,  and  other  localities  in  Huerfano  park,  Colo- 
rado, and  at  about  the  same  horizon  20  miles  above  Pueblo. 

OsTREA  LUGTJBRis  Courad. 
PL  IV,  Figs.  1-10. 

Oatrea  7uguhrU  Conrad,  1857,  U.  8.  and  Mex.  Bonndary  Kept.,  vol.  i,  p.  156,  PL  10. 

Fifjs.  5fl,  b;  Meek,  1876,  Macomb's  Expl.  Exped.  from  Santa  F6  to  .Timet,  of  Graml 

and  Green  rivers,  p.  123,  PI.  1,  Figs,  lor-d;  White,  1884,  4th  Ann.  Rept.  U.  S.  Geol. 

Sur.,p.297,fl.51,Fig.3. 
Ostrea  hellaplicata  Shnmard,  1860,  Trans.  St.  Lonis  Acad.  Sci.,  vol.  i,  p.  608;  Whit^. 

1879,  Ann.  Kept.  U.  S.  Geol.  Snr.  Terr,  for  1877,  p.  276,  PI.  4,  Fi;:rs.  3a,  h,  and  PL 8. 

Figs.  2a,  b;  White,  1884,  4th  Ann.  Rept.  U.  S.  Geol.  Sur.,  p.  292,  PL  78,  Figs.  1, 2, 3. 
Ostrea  (AJeciryoma)  6ZacA"ii  White,  1880,  Proc.  U.  S.  National  Miiseniii,  vol.  n,  p.  29i:, 

PL  4,  Figs.  1, 2;  Ann.  Rept.  U.  S.  Geol.  Sur.  Toit.  for  1878,  p.  11,  PL  14,  Figs.  la,K 

PL  17,  Fig.  4 ;  4th  Ann.  Rept.  U.  S.  Geol.  Sur.,  p.  292,  PL  45,  Fig.  1,  and  PL  46,  Fi^:.  2. 

Shell  varying  in  size  from  small  to  medium;  outline  usually  broad, 
subovate,  but  in  small  specimens  often  nearly  circular  and  in  larger 
ones  occasionally  subtriangular;  lower  valve  moderately  convex,  the 
greatest  convexity  being  along  the  median  line,  which  is  often  sub- 
angular  in  large  shells;  beak  usually  small  and  inconspicuous,  but  some- 
times more  prominent  and  curved  laterally,  often  obscured  by  the  scar 
of  attachment,  which  is  usually  present  and  is  proportionately  very  large 
in  the  dwarf  variety  represented  by  Conrad's  type.  Surface  marked  by 
from  twelve  to  eighteen  strong  plications,  that  radiate  from  the  beak  or 
the  scar  of  attachment,  and  by  strong  concentric  lines,  and  sometimes  by 
imbrications  of  growth.  The  plications  are  usually  simi>le,  but  occa- 
sionally they  bifurcate.  Upper  valve  nearly  flat  or  sometimes  slightly 
concave,  with  an  outline  similar  to  that  of  the  other  valve,  excepting 
that  it  is  somewhat  more  narrow  along  the  hinge  line.  Its  surface  is 
smooth  for  some  distance  around  the  beak  and  the  plications  toward 
the  margin  are  not  as  strongly  developed  as  on  the  lower  valve,  which 
it  resembles  in  other  respects.  The  muscular  scars  are  reniform  and 
subcentral ;  ligamental  area  vaiying  greatly  in  size  and  form,  but  never 
very  lar^e. 
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Ck)nrad's  type  (lower  valve)  measures  IT""  from  beak  to  base,  IS"" 
in  breadth,  and  5""  in  convexity,  while  the  corresponding  measure- 
ments of  Ostrea  bidden^  which  is  the  largest  variety  of  the  species,  are 
68,  62,  and  32'"'",  respectively. 

The  extreme  varieties  of  the  three  forms  included  in  the  above 
description  differ  greatly  from  each  other,  and  when  the  intermediate 
forms  and  the  facts  concerning  their  distribution  were  unknown  it  was 
natural  that  they  should  be  regarded  as  distinct  species.  Conrad's 
types  were  small  specimens  from  "  east  of  Eed  river  (Canadian),  New 
Mexico,  Santa  F6  road,''  where  they  occur  in  a  band  of  brown  calca- 
reous sandstone  containing  Prionocyclus  macombij  sharks'  teeth,  etc. 
The  same  dwarf  form  is  found  in  a  similar  rock  in  New  Mexico  and 
southern  and  southwestern  Colorado.  In  Huerfano  park  and  adjacent 
regions  of  Colorado  the  position  of  this  brown  band,  which  is  from  two 
to  four  feet  thick,  is  at  the  base  of  the  Niobrara  limestone,  and  the  pale- 
ontological  evidence  shows  that  it  is  on  about  the  same  horizon  at  the 
other  localities.  In  Huerfano  park  the  Pugnellus  sandstone,  which 
immediately  underlies  this  brown  band,  contains  great  numbers  of  a 
larger  Ostrea  that  is  absolutely  identical  in  form  with  some  of  the  Texan 
specimens  of  Ostrea  hellaplicafay  but  associated  with  them  are  smaller 
individuals  with  larger  scars  of  attachment  showing  every  gradation 
from  the  bellaplicata  to  the  lugubris  form.  At  Eattlesnake  butte, 
Colorado,  0.  lugubris  was  found  in  the  brown  band,  while  the  shales 
beneath  yielded  fragments  showing  all  the  characters  of  the  large  0. 
blackii.  The  collections  from  Texas  show  the  forms  intermediate 
between  0,  blackii  and  0.  bellaplicata,  both  of  which  came  from  the 
Eagle  Ford  shales,  the  equivalent  of  the  beds  from  which  the  Colorado 
and  New  Mexican  specimens  were  obtained.  From  the  above  facts  it 
seems  to  me  evident  that  Conrad's  type  specimens  were  representatives 
of  a  variety  that  was  dwarfed  by  unfavorable  conditio  as,  while  the 
same  species  under  more  favorable  circumstances  reach  the  large  size 
of  0.  bellaplicata  and  bUicJcii.  The  examples  selected  for  illustration 
represent  most  of  the  varieties  excepting  the  largest  ones,  figures  of 
which  may  be  found  in  the  Fourth  Annual  Eeport  IT.  S.  Geological 
Survey. 

OsTBEA  UNiFOEMis  Meek. 
PI.  Ill,  Figs.  3  and  4. 

0$trea  (OryphcBof)  uniformia  Meek,  1876,  Macomb's  Expl.  Ezped.  from  Santa  F^  to 
Janet.  Grand  and  Green  rivers,  p.  124,  P].  1,  Figs.  2<x,  h,  o;  White,  1884,  4th 
Ann.  Kept.  U.  S.  Geol.  Sur..  p.  302,  PI.  48,  Figs.  6  and  7. 

Original  description: 

"  Shell  small,  rather  thin,  trigonal-ovate  or  subcircular  in  form,  not 
oblique;  under  valve  rather  deep,  subcarinate  along  the  middle,  and 
arched  beneath  from  the  beak  to  the  opposite  margin;  beak  curved 
upward,  but  truncated  by  the  area  so  as  to  rise  little  above  the  margins; 
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area  small;  margins  on  each  side  of  the  area  sometimes  faintly  marked  by 
fine  crenulations  along  the  groove  for  the  reception  of  the  edge  of  the 
upper  valve;  surface  marked  by  about  three  or  four  rather  regular  plica- 
tions on  each  side  of  the  larger  mesial  fold  or  carina;  lines  of  growth 
obscure;  muscular  scar  transversely  oval,  moderately  distinct;  upper 
valve  unknown. 

^'  Length  from  the  beak  to  the  opposite  extremity,  1.16  inches;  antero- 
posterior diameter,  about  1  inch ;  convexity  or  depth  of  the  under  valve, 
0.G5  inch. 

"This  is  a  very  peculiar  shell,  and  can  not  be  confounded  with  any 
other  species  with  which  I  am  acquainted.  Its  large,  prominent,  me- 
sial fold,  extending  from  near  the  beak  of  the  under  valve  to  the 
opposite  extremitj^,  with  three  or  four  smaller  plications  on  each  side, 
give  it  much  the  appearance  of  some  of  tlie  plicated  biachiopoda  when 
viewed  on  the  under  side.  The  folds,  or  plications,  vary  somewhat  on 
different  specimens;  but  usually  they  are  remarkably  uniform  for  a 
species  of  this  genus,  and  impart  to  the  free  margin  op])osite  the  beak 
a  zigzag  character,  very  similar  to  the  front  of  some  species  of  Spirifer. 
No  specimens  of  the  upper  valve  were  obtained ;  but  it  will  jTrobablybe 
found  to  have  a  large  mesial  sinus  corresponding  to  the  elevation  of  the 
other  valve,  and  must  possess  a  projection,  curving  down  at  the  middle 
of  tlie  free  margin  opposite  the  beaks,  to  fill  the  deep  notch  in  the  mar- 
gin of  the  other  valve. 

'^  Thinking  this  species  might  be  Identical  with  one  or  the  otliei 
of  two  peculiar  oysters  described  by  Dr.  Shumard,  from  theCretaceous 
rocks  of  Texas,  under  the  names  0.  bellaplicata  and  O.  qu^dripUcata^  I 
sent  him  sketches  of  our  shell,  and  he  wrote  that  it  is  most  nearly  like 
his  0.  hellapUcatay  though  he  thinks  clearly  distinct.  The  O  heUapli- 
c(Tf«  attains  a  much  larger  size,  some  of  the  specimens  being  as  much  as 
3  inches  in  indiameter,  while  its  hinge-line  is  proportionally  much 
longer,  and  itssurfiice  distinctly  ornamented  with  concentric  markings.'' 

Locality  and  position, — Near  the  base  of  the  Colorado  shales  at  Pagosa 
springs,  Colorado,  where  it  is  associated  with  Ostrea  luguhrisj  Inoceror 
mils  lahiatus  f=L  prohlematiais),  and  Lfragilis, 

Genus  GKYPHJ5A  Lamarck. 

Gbyph^a  newbebbyi  n.  sp. 
PI.  V,  Figs.  1-^. 

Gryphcea  pitcheri  White,  1876,  U.  S.  Geog.  and  Geol.  Sur.  west  lOOth  meridian,  vol. 

IV,  p.  171,  PI.  17,  I'igs.  la-f. 
Grijpluva  pUchiri  Newberry  and  Meek,  1876,  in  Macomb's  Expl.  Expod.  from  Santa  Y€ 

to  Jnnet.  of  Grmid  .'ind  Green  rivers. 
Not  Gnjphcea  pitcheri  itorton,  1834,  Synopsis  Org.  Rem.  Cret.  Groap,  p.  55.  PI.  15, 

Fig.  9. 

The  following  is  a  copy  of  Dr.  White's  description  and  comments: 
''  Sliell  reaching  a  moderately  large  size,  very  variable  in  shape,  gen- 
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erally  having  an  irregularly  subovate  marginal  outline,  often  much 
longer  than  broad,  but  sometimes  shorter  than  broad.  Larger  valve 
capacious,  scaphoid,  arcuate,  more  or  less  distinctly  lobed,  the  poste- 
rior lobe  occasionally  somewhat  wing-like;  test  rather  thick;  umbo 
large,  prominent,  and  incurved,  or  flattened  and  short;  scar  of  attach- 
ment small  or  wanting;  surface  sometimes  distinctly  lamellose,  but 
generally  somewhat  smooth,  although  marked  by  concentric  lines  of 
growth. 

"  Upper  valve  nearly  flat,  moderately  thick  in  the  nmbonal  region ; 
hinge  line  well  defined,  straight;  area  distinct;  ligamental  groove 
small;  inner  surface  smooth,  more  or  less  distinctly  crenulated  at  the 
lateral  edges;  outer  surface  marked  by  numerous  concentric,  imbricat- 
ing lines  of  growth,  and  sometimes  also  by  faint,  impressed  radiating 
striae.  , 

"  The  collections  contain  numerous  examples  of  this  widely- known 
species,  none  of  which,  however,  are  of  so  large  a  size  as  are  some  of 
those  figured  by  Roemer,  Conrad,  and  others.  In  selecting  examples 
for  illustration  I  have  chosen  representatives  of  two  extremes  of  form 
from  among  others  of  all  intermediate  gradations.  Mr.  Conrad  states 
(loc.  cit.)  that  there  are  two  distinct  varietal  types  of  this  species,  one 
of  which  resembles  O.vesicularis  Lamarck,  and  which  was  the  typical 
form  described  and  figured  by  Dr.  Morton ;  and  the  other  he  designates 
as  var.  navia.  The  collections  under  examination,  however,  although 
they  contain  representatives  of  the  two  forms  referred  to  by  Mr.  Con- 
rad, seem  to  indicate  no  constancy  of  separate  varietal  character, 
either  of  those  forms  or  any  others. 

"  The  largest  specimens  in  the  collections  have  a  length  of  only  about 
37  millimeters  from  the  umbo  to  the  basal  margin,  which  is  consider- 
ably less  than  that  of  some  examples  reported  by  other  authors." 

It  is  with  much  hesitation  that  I  propose  a  new  name  for  this  form, 
because  as  a  rule  species  of  the  Ostreidte  are  dif&cult  to  define,  and 
because  I  do  not  wish  to  add  to  the  confusion  that  has  long  prevailed 
concerning  Oryphwa  pitcherQ  The  latter  species  is  very  abundant  in, 
and  has  been  regarded  as  characteristic  of,  the  Comanche  series,  or 
Lower  Cretaceous,  of  Texas  and  adjacent  regions. 

The  form  now  under  consideration  occurs  in  great  numbers  in  the 
lower  part  of  the  Upper  Cretaceous  shales  in  southeastern  Utah  and 
adjacent  x>ortions  of  Colorado,  Arizona,  and  ]S"ew  Mexico,  where  it  is 
associated  with  characteristic  fossils  of  the  Colorado  formation,  such 
as  Inoceramus  Idbiatus,  Inoceramus  fragilis^  and  many  others.  It  is 
reported  from  this  horizon  at  many  localities  by  Dr.  Kewberry.* 

It  was  collected  by  Mr.  C.  D.  Walcott  about  350  feet  above  the  base 
of  his  Cretaceous  section  in  Upper  Kanab  valley,  Utah,  and  the  speci- 

1  For  {UHCoAfliona  of  On/vhcea  pitefieri  and  it«  varieties  see  R.  T.  Ilill  in  Ann.  Rept,  Arkanaas  Geol.. 
Sar.,  1888,  Vol.  II,  pp.  108-174,  and  Bull.  No.  4,  Tex.  Geol.  Sur.,  p.  4,  and  Jules  Aluruoa,  Am.  Geologist. 
Vol.  Ill,  p.  188. 

>  Macomb's  Expl.  Exped  Geol.  Rept.,  pp.  33, 52, 71, 87, 107,  etc. 
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menii  deftcribed  by  Dr.  White  came  tcom.  the  same  general  region.  1 
have  collected  it  near  Mancos,  in  southwestern  Colorado,  from  shales 
overlying  sandstones  referable  to  the  Dakota  formation  and  jnst 
beneath  a  band  of  limestone  containing  Inoceramus  labiatus*  This 
difference  in  geologic  horizon  would  not  justify  the  separation  of  these 
fossils  team  G.  pitckeri  if  they  were  identical  in  form.  But  while  there 
is  a  general  resemblance,  and  possibly  examples  of  the  O.  pUckeri  of 
Texas  might  be  selected  that  could  not  be  distinguished  from  some  d 
the  western  ones,  the  differences  are  as  a  rule  sufficient  to  make  them 
easily  separable.  The  fact  that  the  western  form  occurs  in  later  beds 
and  that  all  its  faunal  associates  are  different  necessarily  gives  greater 
importance  to  slight  differences  in  form.  Compared  with  typical  ex- 
amples of  0.  pitcheri  it  has  broader  and  less  distinct  beaks,  smoother 
surface  and  more  rounded  outlines,  and  jt  never  attains  so  large  a  siza 
The  specimen  represented  by  PI.  y,  Figs.  3  and  4,  is  the  largest  I  have 
seen. 

Some  of  the  smaller  examples  have  a  superficial  resemblance  to 
Oryphcea  vesieularis  var.  auceUa  Boemer,  but  the  latter  is  more  alate 
and  its  beak  is  not  so  much  incurved. 

Of  European  species  small  examples  of  Ostrea  proboscidea  Archiae 
and  some  specimens  of  Ostrea  vesiculosa  Gufoanger  as  figured  by 
Goquand^  closely  resemble  this  species. 

Genus  EXOGYBA  Say. 

ExoGYBA  SUBOBBIOULATA  Lamarck  (sp.). 

PI.  V,  Fig.  G;  PI.  VI,  Pigs.  1  and  2;  PI.  vm.  Fig.  1. 

Oryphaa  suborbioulata  Lamarck,  1802,  Syst^me  des  Animauz  sans  Vert^bres,  p.  398. 

GryphiteB  ratislxmeneis  Schlotheim,  1813,  Min.  Tasoh.,  yoI.  vn,  p.  105. 

Gryphasa  oolumba  Lamarck,  1819,  op.  oit.,  yoL  vi,  p.  198. 

OBirea  ratishonensU  Coqaand,  1869  (with  fiill  synouymy),  Monog.  Gen.  Ostrea.  Terr. 

Cr^t.,  p.  121. 
Exogyra  iuharhiculaia  Stoliczka,  1871,  Cret.  Pelecypoda  of  Southern  India,  p.  462. 

Shell  large,  comparatively  thin,  irregularly  suborbicular  or  subovate 
in  outline.  Lower  valve  very  convex;  umbonal  region  narrow  and 
prominent;  beaks  relatively  small,  distinctly  coiled,  more  or  less  sepa- 
rated from  the  body  of  the  shell.  Full-grown  individuals  have  a  broad 
distinct  Airrow  or  depression  extending  obliquely  from  the  umbonal 
region  to  the  posterobasal  margin.  Surface  smooth,  marked  only  by 
lines  of  growth.  Upper  valve  represented  in  the  collection  by  frag- 
ments that  show  that  it  was  suborbiculate,  nearly  flat,  with  distinctly 
coiled  beak  and  marked  by  obscure  concentric  ridges  near  the  periphery. 

An  average  sized  specimen  gives  the  following  measurements: 
Length  from  beak  to  base,  82°";  greatest  transverse  breadth,  80""; 
convexity,  about  43" 


(mm 


^  l^Louos.  G«iix«  0%tc«ak^  T«cx.Ct(!X.,^A^  KkA^^. 
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The  fossils  from  Colorado  above  described  seem  to  agree  in  every 
respect  with  many  of  the  published  figures  of  the  common  European 
species  that  is  usually  described  under  the  name  of  Ostrea  or  Exogyra 
columba.  The  differences  are  certainly  not  greater  than  those  shown 
l>y  some  of  the  forms  referred  to  the  species  by  European  authors. 
The  species  is  known  to  have  a  wide  geographic  distribution,  occurring 
throughout  Europe  and  in  southern  India  in  the  Middle  Cretaceous 
<Ceuomanian  and  Turonian).  It  is  said  to  be  best  developed  in  the 
zone  with  Inoceramus  labiatus*  With  these  facts  before  ns  it  ought  not 
to  be  sui-prising  to  find  the  species  associated  with  a  similar  fauna  in 
this  country.  On  the  contrary,  it  is  strange  that  it  has  so  long  escaped 
observation  here. 

Uxagyra  columbella  Meek  may  prove  to  be  only  the  young  or  a  vari- 
ety of  this  sx)ecies,  but  the  two  forms  have  not  yet  been  found  associ- 
ated at  the  same  localities,  and  it  is  thought  best  to  treat  them  sep- 
arately for  the  present. 

Loeality  and  pasiti&n. — ^In  the  Pugnellus  sandstone  near  Malachite 
post-office  and  Poison  canyon,  in  HuerflEUio  park,  and  at  about  the 
same  horizon  at  Battlesnake  butte  and  on  the  Arkansas  river,  20  miles 
above  Pueblo,  Colo. 

EXOOYBA  COLUMBELLA  Mcck. 

PI.  viu.  Figs.  2,  3,  and  4. 

Exogyra  eoaiaiaf  var.  fluminis  White,  1876,  U.  S.  Geog.  &,  Geol.  Snr.  West  100th 

Meridian,  vol.  iv,  p.  174,  PI.  17,  Figs.  Sth-d. 
JExogyra  oolumbella  Meek,  1876,  Macomb's  Expl.  Exped.  from  Santa  F^  to  junction  of 

Grand  and  Green  rivers,  p.  124,  PI.  i,  Fi^.  3a-<2;  White,  1884,  4th  Ann.  Bept. 

U.  8.  Geol.  Snr.,  p.  304,  PI.  56,  Figs.  5  and  6. 

Pro£  Meek's  description  and  comments  are  as  follows: 

<^  Shell  small,  rather  thin,  ovate;  posterior  side  forming  a  semioval 
-curve  from  the  umbo  to  the  ventral  edge;  anterior  side  rounded  below 
the  beak;  ventral  margin  rounded.  Lower  valve  convex,  the  most 
gibbous  part  sometimes  forming  an  obtuse  umbonal  prominence,  which 
is  not  separated  from  the  front  by  a  sulcus;  beak  slender,  x>ointed,  and 
clistinctly  coiled  to  the  left;  surface  ornamented  by  small,  but  distinct, 
rather  regular,  radiating  costsB,  which  bifrircate  along  the  umbonal 
ridge;  marks  of  growth  rather  obscure.  Upper  valve  flat,  oval,  appar- 
ently smooth,  or  only  having  obscure  lines  of  growth. 

^^  Length  from  the  most  prominent  part  ef  the  umbo  to  the  ventral 
margin,  1  inch;  transverse  breadth,  0.72  inch;  depth  or  convezityi 
about  0.42  inch. 

^<It  is  possible  that  this  shell  may  be  idtotical  with  U,  Iceviuscula  of 
Boemer,^  but  with  the  means  of  comparison  now  within  my  reach  I  can 
but  regard  it  as  distinct.  All  the  specimens  of  it  that  I  have  yet  seen  are 
more  oval  in  form  and  have  a  less  distinctly  spiral  beak  than  th^  t<^xT!^ 


iKreid.  von  Texas,  PL  IX,  Tig.  3a,  b,  c 
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described  by  Koemer,  They  also  differ  in  liaving  the  under  valve 
always  marked  by  regular  radiatiug  cost®,  while  that  of  E.  Usviu^'ula 
is  generally  quite  smooth,  or  rarely  presents  traces  of  nearly  obsolete, 
rather  broad,  plications,  as  represented  by  Fig.  3c  of  Roemer's  PL  ix 
(Kreid.  von  Texas).  It  seems  likewise  to  be  a  thinner  and  less  robust 
shell  than  Boemer's  species,  and  holds  a  lower  stratigraphical  posii  ion. 
In  surface  markings,  as  well  as  in  general  form,  it  closely  resembles 
young  specimens  of  E.  columha  of  Lamarck  (Anim.  sans  Vert,,  vi,  198), 
as  figured  by  Goldfuss  in  his  Petrefact.  Germ.,  and  by  d'Orbigcy  in 
the  Paleont^  Fran^ais.  It  never  attains  more  than  one-eighth  the  size 
of  adult  individuals  of  tihat  species,  however,  and  differs  in  having  an 
oval  instead  of  a  circular  upper  valve." 

Locality  and  position. — From  the  Lower  Cretaceous  of  Dr.  NewbeiTj's 
New  Mexican  section  at  Covero,  New  Mexico,  and  from  the  base  oithe 
Middle  Cretaceous  of  the  same  section  at  Galisteo,  and  in  the  Sierra 
Abajo.  The  specimens  described  by  Dr.  White  came  from  the  east 
bank  of  Eio  Puerco,  6  miles  below  Casa  Salazan,  New  Mexico,  aud  it 
has  also  been  collected  in  the  Lower  Cross  Timber  sands  and  in  tlie 
Eagle  Ford  shales  of  Texas. 

EXOGYBA  LJEVIUSCTJLA  EoemCT. 

PL  viTi,  Figs.  5  and  6. 

Exogyra  laBvhiBCula  Roemer,  1852,  Kreidebildunfi^en  von  Texas,  p.  70,  PI.  9,  Figs.  3a-e; 

Conrad,  1857,  U.  8.  &  Mex.  Bound.  Sur.,  p.  154,  PI.  7,  Fige.  4a,  6;  White,  1876,  U. 

S.  Geog.  &  Geol.  Snr.  West  lOOtli  Meridian,  p.  173,  PL  17,  Figs.  2a-d/  1884,  4th 

Ann.  Rept.  U.  S.  Geol.  Sur.,  p.  305,  PL  52,  Figs.  3, 4, 5. 
Oairea  ferdinandi  Coqaand,  1869,  Monog.  Gen.  Ostrea,  Terr.  Cr6t.,  p.  33. 
Exofjyra  ponderoaa  HiU,  1889,  Check  List  Cret.  Invert.  Fossils  of  Texas,  p.  6. 

*^  Shell  of  moderate  size,  capacious,  somewhat  semiovate  in  form, 
suborbicular  in  marginal  outline j  test  not  massive;  larger  valve  niuoh 
inflated  and  subhemispherical;  a  very  indistinctly  defined  umbonal 
ridge  is  to  be  seen  upon  some  examples,  especially  near  the  beak,  but 
in  others  this  feature  is  wanting. 

"  Umbo  small,  distinctly  spiral,  making  about  two  volutions,  some- 
times nearly  free,  but  often  very  closely  curved,  giving  the  posterior 
side  an  umbilicated  character,  sometimes  having  a  very  small  scar  of 
attachment,  but  often  without  such  a  scsir,  and  always  quite  symmet- 
rical, or  at  least  not  distorted,  as  the  beak  often  is  in  other  species  of 
this  genus;  periphery  of  its  curve  usually  extending  beyond  the  hinge 
line,  but  sometimes  not.  The  smaller  valve  is  nearly  flat,  or  shghtly 
and  somewhat  irregularly  concave,  suborbicular  in  outline.  Surface 
of  both  valves  having  a  smooth  aspect,  but  it  is  marked  with  sueb 
lines  of  growth  as  are  common  to  other  genera  of  shells,  and  free  firom 
the  lamination  of  surface  so  common  in  the  OstreidsB. 

"Diameter  of  the  largest  example  in  the  collection,  from  umbo  to 
basal  margin,  47™";  transverse  diameter,  42"*™;  depth  of  the  laiger 
valve,  28™'", 
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"The  collections  contain  nnmerons  examples  of  this  species,  the  type 
8i)ecimen8  of  which  were  obtained  by  Dr.  Eoemer  from  near  San  Anto- 
nio, Texas.  The  figure  given  by  Dr.  Roemer  (loc.  cit.)  represents  the 
the  umbo  of  the  larger  valve  more  nearly  free  than  that  of  any  of  our 
examples  is,  the  umbo  in  all  of  our  examples  being  closely  incurved. 
In  this  respect  ours  are  more  nearly  like  those  figured  and  described 
by  Conrad. 

^*  Position  and  locality. — Strata  of  the  Cretaceous  i>eriod,  Linear  pla- 
teau, southeastern  Utah.'' 

The  above  description  is  quoted  from  Dr.  White's  rei)ort  in  the  Sur- 
vey West  of  the  one  hundredth  Meridian.  Coquand  prox)osed  a  new 
name  for  the  species  because  M linster  had  previously  described  an 
Ostrea  Ueviusculay  but  as  Miinster's  specdes  was  not  an  Exogyra  the 
change  was  unnecessary. 

It  may  be  that  Mr.  B.  T.  Hill  is  right  in  regarding  these  fossils  as 
young  individuals  of  Exogyra  ponderosa.  The  fact  that  they  occur 
together  would  cause  one  to  suspect  their  identity,  but  those  described 
under  the  name  E.  IcBvitutcula  are  smoother  shells,  with  a  more  nearly 
circular  outline  and  less  angular  umbonal  region  than  E.  ponderosa^ 
even  when  of  the  same  size. 

ExoGYBA  PONDEBOSA  Boemer. 

PI.  vn.  Figs.  1, 2. 

Exogyra  p&ndero8a  Roemer,  1852,  Ereidebildungen  von  Texas,  p.  71,  PI.  9,  Figs.  2a,  h; 

White,  1876,  U.  8.  Geog.  &  Geol.  Siir.  West  100th  Meridian,  vol.  rv,  p.  172,  PI. 

14,  Figs,  lor-o;  1884,  4th  Ann.  Kept.  U.  S.  Geol.  Sor.,  p.  306,  PI.  50,  Figs.  1,  2,  8. 
JBxogyra  coataia,  Tar.  Con.,  1857,  U.  S.  &  Mex.  Bound.  Sor.,  vol.  i^  p.  154,  PL  8,  Fig. 

3,  PI.  9,  Fig.  1. 
tExogyra  fimbriaia  Con.,  1857,  Ibid.,  PI.  7,  Figs.  2a,  &. 

<<  Shell  large, capacious;  marginal  outline  irregularly  subovate;  larger 
Talve  very  gibbous  j  umbo  distinctly  spiral,  but  the  coil  is  usually 
obscured  by  a  large  scar  of  attachment;  umbonal  half  obtusely  cari- 
nate,  the  sides  sloping  abruptly  from  the  carina  to  the  margins;  basal 
half  not  so  deeply,  but  more  regularly  convex  than  the  other.  Test 
Tery  massive,  sometimes  having  a  solid  thickness  of  five  or  six  centime- 
ters, lamellose,  so  much  so  that  the  valve  often  splits  into  numerous 
pieces  along  the  surfaces  of  the  layers  of  growth;  inner  surface  smooth; 
muscular  scar  of  moderate  size,  somewhat  deep,  placed  about  midlength 
of  the  valve,  and,  as  usual,  a  little  nearer  to  the  posterior  than  to  the 
anterior  side;  surface  marked  by  strong,  irregular,  imbricating  lamel- 
1»  of  growth,  which  become  laciniate  at  and  near  the  margins;  sur£Ace 
also  marked  by  fine  concentric  stri»,  and  by  irregular,  indistinct,  radi- 
ating costsB,  the  latter  being  usually  removed  by  exfoliation  from  old 
shells.  The  collections  do  not  contain  any  example  of  the  upper  valve, 
bat  both  Boemer  and  Conrad  describe  it  as  thick,  concentrically  lam- 
inated; smooth  within;  umbo  horizontal,  distinctly  spiraL 
BulLlOe 5 
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"Length  of  an  example  rather  under  the  average  size,  from  umbo  to 
basal  margin,  about  1*°*;  breadth,  8^°"}  convexity  of  the  large  valve, 
nearly  G®"'. 

"Among  the  numerous  examples  of  this  species  in  the  collectioiifl, 
none,  except  the  one  figured,  show  the  radiating  costse,  and  these  coste 
seem  to  be  quite  difierent  from  those,  at  least  of  the  typical  forms,  of 
JE.  costata  Say.  Mr.  Gonrad  states,  however,  that  in  New  Jersey,  Ala- 
bama, and  Texas  every  intermediate  gradation  of  form  and  character  is 
found,  from  typical  forms  of  ^.  costata  to  U.ponderosa.  Judging  from  our 
examples  alone,  no  person  would  suspect  such  specific  relationship; 
and,  in  want  of  any  intermediate  forms  for  personal  examination,  I 
prefer  at  present  to  place  our  examples  under  the  designation  given  by 
Dr.  Boemer. 

^^PoHtian  and  locality. — Strata  of  the  Cretaceous  period;  east  of  Im- 
practicable ridge,  Utah." 

The  above  is  Dr.  White's  description  of  the  Utah  fossils  which  do 
not  differ  in  any  respect  from  examples  collected  at  Boemer's  typical 
locality.  Mr.  E.  T.  Hill  has  shown  that  in  Texas  the  typical  Exog^ra 
costata  is  characteristic  of  the  uppermost  beds  of  the  Cretaceous,  while 
E,  ponderosa  occurs  at  a  lower  horizon,  ranging  down  as  low  as  the 
Austin  limestone.  My  observations  in  Texas  and  several  other  south- 
ern states  have  confirmed  this  fact.  It  is  therefore  better  aa  a  matter 
of  convenience  and  for  use  in  geologic  work  to  keep  these  vaiietieB 
under  separate  specific  names. 

ANOMIID.^. 

Genus  ANOMIA  Linnsus. 

AlYOMIA  SUBQUADRATA  U.  sp. 

PI.  vni.  Figs.  8  and  9. 

Upper  valve  subquadrate  in  outline,  thin  and  pearly,  varying  greatly 
in  convexity;  cardinal  margin  straight,  or  very  slightly  arched,  sibotA 
half  as  long  as  the  greatest  anteroposterior  diameter  of  the  shell;  pos- 
terior margin  nearly  straight  in  the  middle  and  rather  abruptly  rounded 
above  and  below  to  join  the  cardinal  and  ventral  margins  respectively; 
ventral  and  anterior  margins  forming  a  continuous  curve,  which  is  more 
narrowly  rounded  in  the  middle;  beak  inconspicuous,  submarginal.  Snr- 
fM^e  marked  by  obscure,  concentric  undulations  and  lines  of  growth, 
and  very  faint  traces  of  radiating  strisB. 

The  figured  types  have  the  following  dimensions:  Height,  20  and 
23"°;  transverse  diameter,  22  and  23"";  convexity,  6  and  3"". 

This  species  has  some  resemblance  to  Anomia  nitida  Meek.^  It  is 
possible  that  they  may  prove  to  be  identical  when  good  material  for 

>lCacomb't  Kzpl.  Bxpod.  from  Samte  74  to  Jnnotlon  of  Grand  and  Gmn  ilven,  GmL  Itopt,  p.  1B» 
^  1,  Figs,  ia  tnd  k 
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comparison  is  secured,  but  as  A.  nitid^  comes  from  a  considerably 
higher  horizon  and  the  original  description  and  figures  show  a  differ- 
ent outline,  as  well  as  differences  in  the  surface  characters,  it  is  thought 
best  to  treat  them  as  distinct. 

Anomia  truncata  Geinitz,  as  figured  by  Beuss,'  is  very  much  like 
this  species. 

Locality  and  position. — ^In  the  Pugnellus  sandstone  on  Williams  creek, 
Huerfiaino  park,  Colorado. 

Anomia  goitoentbioa  Meek. 

PI.  vni,  Fig.  7. 

Anomia  eancentriea  Meek,  I860,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  13,  p.  311;— 1876. 
SimpBon's  Bept.  Expl.  across  Great  Basin  of  Utah,  p.  359,  PI.  4,  Fig.  3. 

Original  description: 

^<  Shell  small,  thin,  subcircular  or  transversely  a  little  oval;  lateral 
lextremities  nearly  equally  rounded;  cardinal  margin  rather  straight  or 
but  slightly  arched;  beak  very  small,  central,  compressed,  marginal, 
not  projecting  beyond  the  cardinal  border;  surface  of  upper  valve 
ornamented  by  moderately  distinct  regular,  concentric  undulations, 
and  much  smaller  obscure  lines  of  growth.  Transverse  diameter  0*64 
inch;  length  from  hinge  to  the  opposite  margin  0.50  inch." 

Locality  ami  position. — On  Sulphur  creek  near  Bear  river,  Wyoming, 
in  whitish  sandstone  associated  with  Inoceramus  and  Ostrea  solenisous. 
I  am  not  positive  whether  this  comes  from  the  bed  containing  J.  Idbi- 
atu»  and  Pngnellus  fusi/ormis  or  from  a  somewhat  higher  horizon. 

Anomia  peopatoeis  White  1 

PI.  vin,  Fig.  10. 

Anomia propatari9  White,  1880,  Contributions  to  Paleontology,  Nos.  3-8,  p.  14,  PI.  12, 
Figs.  15  a  and  h,  Ann.  Bept.  U.  S.  Geol.  Snr.  Terr,  for  1878. 

<^  Shell  rather  small,  irregular,  and  a  little  obliquely  snbovate  or 
gabcircular  in  marginal  outline ;  test  pearlaceous  and  moderately  thin  as 
is  usual  in  Anomia.  Upper  valve  convex;  beak  small,  depressed,  not 
quite  marginal;  sur£arce  n^arked  by  somewhat  coarse,  irregular  wrinkles 
of  growth,  by  a  few  radiating  wrinkles  jba  the  umbonal  region  and  by 
fine,  close-set,  raised,  radiating  striae,  the  latter  appearing  more  dis- 
tinctly on  the  forward  part  of  the  shell  than  elsewhere.  Under  valve 
.unknown. 

'^Length  of  the  most  perfect  example  in  the  collection,  ll""";  breadth^ 
10"";  convexity,  6"". 

<^This  shell  resembles  A,  gryphorhynchtis  Meek,  the  topical  examples 
of  which  are  from  the  Laramie  strata  of  the  Bitter  Greek  series,  south- 

>  Ventdn  BShni.  Xreidef.,  II,  p.  45,  pi.  81,  Figt.  12-14. 
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em  Wyoming,  but  it  differs  from  that  species  in  having  a  less  promi- 
inent  and  rounded  umbo;  in  possessing  radiating  and  concentric 
wrinkles  and  radiating  raised  striae,  while  that  species  is  an  nnnsually 
smooth  one.  In  the  possession  of  the  radiating  raised  stride  it  corre- 
sponds closely  with  A,  micronema  Meek,  which  is  so  oonunonly  distrib- 
uted throughout  the  Laramie  group.  As  this  striation  constitutes  a 
more  important  characteristic  than  mere  form,  which  is  always  variable 
in  this  genus,  it  strongly  suggests  an  intimate  generic  relation  for  oar 
shell  with  A.  micronema!^ 

The  specimen  now  under  consideration  is  slightly  more  irregular  in 
form  and  bears  rather  stronger  radiating  8tri»  than  the  type,  but  the 
variation  is  not  greater  than  is  often  observed  in  species  of  this  genus. 

At  Ooalville,  Utah,  in  the  same  stratum  from  which  the  type  was 
obtained,  much  larger  specimens  have  been  found  that  doubtless  be- 
long to  this  species.  They  have  the  same  form  of  outline,  but  are  less 
convex.  Oasts  of  similar  specimens  occur  in  Huerfano  park,  Colorado, 
where  they  are  associated  with  others  (described  above)  that  seem  to  be 
specifically  distinct. 

Locality  a/nd  poaition. — ^The  specimen  figured  is  from  the  Pugnelliifl 
sandstone  on  Muddy  creek,  Huerfano  park,  Colorado.  The  type  of  tiie 
species  was  found  at  a  higher  horizon  in  the  *<  third  ridge  "  at  Coalville, 
Utah. 

ANOMIAt  0BUQT7A  M.  &  H. 

Anamia  ohUqua  Meek  &  Hayden,  I860,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  181. 
Anamiat  ohUqua  Meek,  1876,  U.  8.  Geol.  Siir.  Terr.,  vol.  ix,  p.  22,  PI.  9,  Fig.  9. 

This  species,  which  is  represented  by  a  single  valve,  the  type,  is  said 
to  come  from  the  Niobrara  division  of  the  Upper  Missouri  Cretaceous, 
near  the  mouth  of  the  Niobrara  river.  Although  the  internal  oharae- 
ters  can  not  be  seen,  I  am  confident  that  the  type  is  an  Ostrea^  and 
probably  an  immature  individual  of  O.patinoj  M.  &  H. 

Genus  PLACUNOPSIS  Morris  &  Lycett 

PLAOUNOPSISt  niLLIABDSNSIS  White. 

PL  vra,  Fig.  11. 

PlaounapsU  hilliardenaU  White,  1879,  Ann.  Bept.  U.  S.  Geol.  Sot.  Terr,  for  1877,  p. 
278,  PI.  7,  Fig.  14a. 

Original  description: 

"  Shell  small,  broadly  oval  or  subcircular,  slightly  oblique;  test  thin, 
fragile,  papyraceous;  margins  somewhat  irregular;  upper  valve  mod- 
erately convex;  umbo  submarginal,  the  apex  depressed  and  not  clearly 
defined.  Surface  conspicuously  marked  with  numerous  coarse,  radiat* 
ing,  irregularly  undulating,  abruptly  raised  lines,  which  are  wider  than 
the  space  between  them,  and  some  of  which  appear  to  have  ended  at 
the  border,  or  upon  imbricating  concentric  lines,  as  tubular  or  semi- 
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cylindrical  processes.    Diameter  of  the  few  examples  obtained^  about 

^< Although  the  hinge  and  interior  of  this  shell  are  not  known,  it 
seems  to  be  a  species  of  true  Placunapsia  Morris  &  Lycett,  and  to  be 
nearly  related  to  their  typical  species,  although  the  latter  (P.  jurensis 
M.  &  L.,  Monog.  Gr.  Ool.  MoL,  p.  6,  PI.  6,  Figs.  8,  8a,  and  86)  is  of 
Jurassic  age,  while  the  former  is  Cretaceous.  This  appears  to  be  the 
only  known  species  of  this  genus  in  the  Cretaceous  rocks  of  the  United 
States,  but  Mr.  Meek^  suggests  that  the  Anamia  svibtrigonalis  of  Meek 
and  Hayden  from  the  Fort  Pierre  group  of  the  Upper  Missouri  prob- 
ably belongs  to  the  genus  PUicunopsis.  Our  species  differ  conspic- 
uously from  that  one  in  being  radiately  marked,  and  also  in  the  charac- 
ter of  its  marginal  outline  and  general  aspect. 

^'It  is  true  that  neither  the  under  valve  nor  the  interior  of  our  species 
is  known;  but  the  characters,  so  far  as  they  are  known,  very  plainly 
indicate  the  genus  to  which  it  is  referred.  In  its  marginal  outline  and 
surface  markings  it  resembles  the  Oapulus  occidentalis  of  Hall  and 
Meek,  from  the  Upper  Missouri  river  region,  as  figured  by  those 
authors,  but  the  distinct  laminated  pearly  texture  of  the  shell  sub- 
stance would  forbid  its  reference  to  that  genus  if  its  other  characters 
were  less  doubtful. 

^^  Position  and  locality, — Strata  of  the  Fox  Hills  group,  near  Hilliard 
station,  Union  Pacific  railroad,  Wyoming.'' 

Additional  collections  from  the  neighborhood  of  the  original  locality 
liave  added  nothing  to  our  knowledge  of  the  generic  relationship  of 
this  species.  It  seems  to  me  that  shells  of  this  type  should  be  referred 
to  Anomiay  at  least  until  their  internal  structure  is  known.  When 
this  description  was  written  all  of  the  Cretaceous  sandstones  in  the 
neighborhood  of  Hilliard,  which  is  on  Sulphur  creek  not  far  from  Bear 
river,  were  referred  to  the  "Fox  Hills"  or  Montana  formation.  It  is 
now  known  that  a  large  part  of  these  sandstones  belong  to  the  Colo- 
rado, but  it  has  not  been  definitely  determined  whether  the  uppermost 
beds  containing  this  species,  Neritina  incompta  and  a  few  other  forms, 
should  be  assigned  to  it  or  to  the  Montana. 

SPONDYLID^E. 

GENUS  PLICATULA  LAMARCK. 

PLIOATULA  HYDnOTHEOA  White. 

PI.  IX,  Figs  1  and  2. 

rUeatula  hydroiheca  White,  1876,  Geo].  Uinta.  Mts.  p.  113;  1879, 11th  Ann.  Rept.  U. 
8.  Geol.  Sur.  Terr.,  p.  279,  PI.  6,  Figs.  3a  and  b. 

Bevised  descrix)tion : 

<*  Shell  of  ordinary  size,  a  little  obliquely  and  irregularly  subovate 
in  marginal  outline;  rostral  region  narrowed,  its  sides  nearly  straight 

>  U.  S.  Ocol.  Snrv.  Terr.,  toL  xx,  4to.,  p.  23. 
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or  only  slightly  convex;  the  remainder  of  the  firee  border  somewhat 
regularly  convex  or  rounded;  lower  valve  broadly  convex;  hinge-teeth 
well  developed;  ligamental  fosset  moderately  large;  upper  valve  nearly 
flat  or  slightly  concave  in  the  rostral  region.  Surface  of  both  valves 
marked  by  small,  slightly  raised,  radiating  plications,  which  are  crenn- 
lated,  a  little  irregular,  increase  in  number  both  by  bifurcation  and 
implantation,  and  are  more  or  less  distinct  upon  all  parts  of  the  surface* 
of  both  valves. 

"  Length,  3«";  greatest  breadth,  24™™, 

^^  Position  and  locality. — Oretaceous  strata,  probably  equivalent  with 
the  lower  portion  of  the  Colorado  Group ;  head  of  Water-pocket  canyon, 
southern  Utah. 

"  Collected  by  Mr.  G.  K.  Gilbert.^ 

Only  the  original  types,  which  are  imperfect  casts  in  sandstone,  have 
been  found.  It  is  possible  that  better  collections  would  show  that  this 
species  is  the  same  as  Plicatula  arenaria  Meek,  but  with  only  the 
imperfect  material  now  in  hand  it  is  necessary  to  keep  them  separate. 

Pligatula  arenaria  Meek. 
PL  IX,  Figs.  3  and  4. 

Plioaiula  armaria  Meek,  1876,  MacomVs  Expedition  from  Santa  F6  to  Jonotion  of 
Grand  and  Green  riven,  Geol.  Rept.,  p.  126,  PI.  1,  Figs.  5  a,  b,  and  o. 

Original  description : 

^< Shell  small,  broad-ovate,  usually  a  little  oblique;  ventral  margin 
rounded;  sides  converging  to  the  beaks  at  an  angle  of  about  70^  to  80^; 
beaks  more  or  less  angular.  Under  valve  moderately  convex.  Upper 
valve  nearly  or  quite  flat.  Surface  of  each  valve  ornamented  by  eighteen 
to  twenty  small,  rather  sharply  elevated  plications,  only  about  half  of 
which  extend  to  the  beaks,  while  the  intermediate  ones  usually  extend 
from  one- third  to  one-half  way  from  the  free  margins;  concentric  mark- 
ings rather  obscure. 

<<  Length  from  beak  to  the  most  prominent  part  of  ventral  margin, 
0.50  inch;  transverse  diameter,  0.43  inch;  convexity,  0.11  inch. 

<<Eesembles,  in  size  and  form,  P.  incongrua,  Oonrad  (United  States 
and  Mexican  Boundary  Eeport,  vol.  i,  PI.  6,  Fig.  10, 1857),  but  differs 
in  not  having  squamose  concentric  markings,  as  well  as  in  having 
shorter  plications  intercalated  between  those  that  extend  to  the  umba 
The  substance  of  the  shell  must  be  thin,  since  the  plications  are  rather 
distinctly  marked  on  internal  casts. 

^^ Locality  and  position. — Govero  [New  Mexico];  Lower  CretaceonB 
of  Dr.  Newberry's  section." 
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LIMID^G. 

Genns  LIMA  Bmgni^re. 
Lima  utahensis  n.  sp. 
PI.  IX,  Fig.  6. 

Lima  wteoeMia  White,  1876,  U.  S.  Geog.  &,  Geol.  Expl.  West  lOOtb  Meridian,  vol.  iv, 

p.  176,  PI.  17,  Figs.  4a,  6,  and  o. 
Not  Lima  waooenHs  Roem.,  1852,  Kreide.  von  Texas,  p.  63,  PI.  8,  Fig.  7a,  h. 

Dr.  White's  desoription  is  as  follows: 

<^  Shell  rather  small^  moderately  convex,  oblique,  irregularly  oval  in 
marginal  outline;  antero-basal  margin  broadly  rounded;  posterior  mar- 
gin regularly,  but  more  shortly  rounded  than  the  base;  front  margin 
sabtruncate;  x>ostero-dorsal  margin  nearly  straight  or  slightly  convex, 
and  nearly  parallel  with  the  antero-basal  margin;  hinge  short;  ears  of 
about  equal  size,  small,  but  distinct,  each  forming  an  obtuse  angle  by 
the  cardinal  border,  and  the  anterior  and  posterior  borders  respec- 
tively; beaks  small,  distinctly  defined,  projecting  a  very  little  over  the 
cardinal  border.  Surface  marked  by  numerous  radiating  costaB,  which 
have  interspaces  of  similar  or  slightly  greater  width  between  them; 
costse  becoming  smaller  upon  each  side  of  the  umbonal  region,  and 
absent  from  the  ears. 

^^  The  long  diameter  of  the  largest  example  contained  in  the  collec- 
tions is  about  17'°";  short  diameter,  14""." 

Comparison  of  the  Utah  specimens  above  described  with  examples 
of  Boemer's  species  &om  Texas  shows  that  they  are  specifically  dis- 
tinct. Lima  utahensis  differs  from  L.  wacoensis  in  the  following  par- 
ticulars: In  form  it  is  considerably  less  oblique  and  proportionally 
more  ventricose;  the  radiating  costsB  are  more  slender  and  less  angu- 
lated,  more  uniform  in  size,  more  regularly  arranged,  and  they  never 
bifurcate  in  any  of  the  specimens  examined;  it  is  a  somewhat  smaller 
species,  though  the  valve  now  figured  measures  about  one-fifth  more 
than  the  dimensions  above  given. 

The  fact  that  Lima  wacoensis  occurs  in  the  Oomanche  series  associated 
with  a  fauna  that  is  entirely  distinct  from  that  in  which  L,  utahensis 
occurs  is  an  additional  reason  for  their  separation. 

Locality  cmd  position, — The  types  are  from  '<  southeast  of  Paria, 
Utah."  The  specimen  figured  in  this  bulletin  was  collected  by  Mr.  0. 
D.  Walcott  in  Upper  Kanab  valley,  about  360  feet  above  the  base  of 
the  Cretaceous  section  there. 
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PECTINID-^. 

Genus  OAMPTONEOTES  (Agassiz)  Meek. 

Oamftonegtes  platessa  White. 

PI.  IX,  Fig.  6. 

Camptoneotea  plaUssa  White,  1874,  Expl.  &  Sar.  West  of  100th  Meridian,  Prelim.  Repi 
Invert.  Foss.,  p.  25;— 1876,  U.  S.  Geog.  &  Geol.  Sur.  West  100th  Meridian,  yoLiv, 
p.  176,  PI.  17,  Fig.  5a. 

Be  vised  description: 

<^  Shell  thin,  saborbicular  in  oatline;  length  of  hinge-line  about  equal 
to  one-half  the  transverse  diameter;  ears  well  defined  by  auricolar  fur- 
rows; posterior  ear  short,  flat,  its  outer  margin  slightly  concave;  ante- 
rior ear  moderately  large,  marked  by  distinct  lines  of  growth  and  obscure 
radiating  striae.  The  anterior  ear  of  the  right  valve  separated  from  the 
body  x>ortion  by  a  deep,  rather  narrow,  and  somewhat  angular  sinniB, 
the  depth  of  which  is  equal  to  about  one-half  the  length  of  the  ear  firom 
its  outer  extremity  to  the  beak.  Badiating  striae  of  the  sor&ce  moder- 
ately fine,  increasing  in  number  so  rapidly  that  the  direction  of  the 
outer  ends  of  those  above  the  middle  of  the  valve  is  transverse,  and 
farther  toward  the  hinge  they  are  distinctly  recurving;  the  radiating 
lines  crossed  by  fine  concentric  striae,  and  occasionally  by  more  distinct 
lines  of  growth. 

<<  Height  and  transverse  diameter  each  about  45  ^^. 

^^  This  species  somewhat  resembles  0.  bellistriata  Meek  and  Hayden 
from  the  Jurassic  strata  of  Dakota;  but  is  proportionally  not  so  broad 
from  front  to  rear,  the  ears  are  proportionally  a  little  longer,  and  the 
radiating  striae  a  Uttle  coarser. 

^^Locality  and  position. — Strata  of  the  Cretaceous  period;  60  miles 
north  of  Gamp  Apache,  and  5  miles  west  of  Mineral  Spring,  Arizona." 

It  also  occurs  about  350  feet  above  the  base  of  the  Cretaceous  in 
Upper  Kanab  valley,  and  at  the  head  of  Water-pocket  canyon,  Utah. 

AVICULID.^. 

Genus  AVICXJLA  (Klein)  Bruguifire. 

AviouLA  aASTBODES  Meek. 

PI.  IX,  Figs.  7-10. 

Avioula  (OxyUmaf)  goitrodet  Meek,  1873,  Ann.  Bept.  U.  S.  Geol.  Snr.  Texr.  for  1873^ 

p.  491. 
Pteria  {OxyUmaf)  gtuirode*  White,  1879,  Ann.  Bept.  U.  8.  Geol.  Sor.  Teir.  for  1877, 

p.  280,  PI.  10,  Fig.  la. 
Pteria  (Oxytoma)  erecta  White,  1880,  Proo.  U.  S.  Nat.  Mns.,  vol.  ni,  p.  157,  andToL 

IV,  Figs.  7  and  8  of  plate  opposite  p.  139. 
Compare  AvUmla  oaudigera  Zittel,  1866,  Bivalven  der  Gosangebilde,  PL  12,  Figs.  1S« 

and  125. 

Original  description: 

^^  Shell  (as  determined  from  a  left  valve)  attaining  a  moderately 
large  size,  subtrigonal  in  general  outline,  rather  distinctly  convex,  and 
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having  a  very  slight  backward  obliquity ;  basal  outline  very  profoundly 
rounded,  the  deepest  or  most  prominent  part  being  in  advance  of  the 
middle;  posterior  margin  moderately  sinuous  below  the  wing,  from  the 
extremity  of  which  it  ranges  obUquely  forward  and  downward,  round* 
ing  regularly  into  the  base  below;  anterior  margin  strongly  and  sub- 
angularly  sinuous  under  the  wing,  thence  descending  with  a  slight  for- 
ward obliquity  and  rounding  rather  abruptly  into  the  base;  hinge 
margin  longer  than  the  height  of  the  valve,  the  anteroposterior  diame- 
ter of  which  (at  any  point  below)  it  also  decidedly  exceeds,  ranging 
nearly  at  right  angles  to  the  vertical  axis  of  the  shell;  beaks  distinctly 
convex,  rising  above  the  hinge  margin,  strongly  incurved,  without  ob- 
liquity, and  situated  less  than  one- third  the  length  of  the  hinge  margin 
from  the  extremity  of  the  anterior  wing,  which  is  subtrigonal  in  form, 
somewhat  convex,  a  little  rounded  at  the  extremity,  and  very  strongly 
separated  from  the  abrupt  shell  of  the  umbo  by  a  deep  rounded  con- 
cavity extending  from  the  beak  obliquely  to  the  marginal  sinus  below; 
posterior  wing  longer  and  more  compressed,  narrower,  and  more  angu- 
lar than  the  other;  both  wings,  particularly  the  posterior  one,  project- 
ing decidedly  beyond  the  margin  of  the  valve  below.  Surface  only 
showing  more  or  less  distinct  lines  of  growth.    (Bight  valve  unknown.) 

^^ Height  of  left  valve,  1.50  inches;  length  of  same  below  the  wings, 
about  1.30  inches;  length  of  hinge- line,  1.90  inches;  convexity  (of  left 
valve  alone),  0.40  inch.'' 

The  iTpes  of  Pteria  (Oxytoma)  erecta  are  small  individuals  that  appar- 
ently belong  to  the  same  species.    Dr.  White's  description  is  as  follows: 

^^  Shell  rather  small,  apx)earing  to  be  nearly  erect,  but  the  axis  is 
slightly  oblique  to  the  hinge-line;  both  valves  convex,  but  the  right 
one  less  than  the  left;  hinge-line  long,  much  longer  than  the  axial 
length  of  the  shell;  posterior  wing  large,  its  extremity  acutely  angular 
and  moderately  prominent;  anterior  wing  comparatively  large,  promi- 
nent, obtusely  pointed,  defined  from  the  body  of  the  shell  by  a  sinus 
or  ftirrow  in  both  valves,  the  direction  of  which  forms  a  slightly  obtuse 
or  nearly  right  angle  with  the  hinge-line;  front,  exclusive  of  the  ante- 
rior wing,  nearly  perpendicular,  the  margin  forming  a  nearly  regular 
curve  from  the  front  all  the  way  around  to  the  posterior  side,  where  it 
is  flexed  with  a  backward  curve  to  meet  the  extremity  of  the  hinge- 
line;  umbones  somewhat  prominent,  especially  that  of  the  left  valve. 
SurflEice  having  a  nearly  smooth  appearance,  but  the  lens  reveals  the 
presence  of  somewhat  regularly  disposed  concentric  lines. 

"Length  of  hinge-line,  32"-;  axial  length  of  the  shell,  26"-.  (Mu- 
seum No.,  8771.) 

"This  shell  was  formerly  referred  by  me  (loc.  cit.)  to  the  Avicula  lin- 
gui/ormis  of  Shumard,  but  it  differs  from  that  species  by  having  larger 
wings,  a  much  longer  hinge-line,  and  a  much  less  oblique  axis.  It  may 
be  compared  with  P.  (0.)  salinensis  White,^  but  it  differs  in  being  less 

>  Proo.  IT.  S.  Nat.  Mus.,  toI.  II,  p.  296,  PI.  5,  Fics.  1  and  2. 
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robust,  haying  proportionally  larger  wings,  narrower  body,  and  a  more 
nearly  erect  axis.^ 

All  the  types  are  in  the  form  of  casts  in  sandstone  and  more  or 
less  distorted  by  pressure.  In  Huerfano  park,  Oolorado,  8x>ecimen8 
were  found  that  agree  very  well  in  form  with  the  types,  but  some  of 
them  are  very  much  larger.  These  retain  portions  of  the  shell,  show- 
ing that  it  was  unusually  thick,  especially  in  the  umbonal  region,  and 
that  the  sur&ce  is  marked  by  fine,  closely  arranged,  concentric  lines. 
Associated  with  these  in  the  same  bed  there  are  other,  smaller  indi- 
viduals that  are  much  more  oblique,  some  of  which  are  scarcely  dis- 
tinguishable from  some  specimens  of  Avicula  linguifipmns,  (See  PI.  ix, 
Figs.  9  and  10.)  But  such  specimens  as  that  represented  by  Fig.  8  of 
the  same  plate  are  so  nearly  intermediate  between  the  two  extremes 
that  I  prefer  to  keep  them  for  the  present  under  the  one  name.  Avieula 
caudigera  Zittel,  from  the  Cretaceous  of  Oosau,  is  a  closely  related 
species. 

The  largest  specimen  seen,  a  left  valve,  measures  73"^  in  height  and 
61"^  in  length  just  below  the  wings;  greatest  convexity  of  the  single 
valve  about  16"". 

Locality  and  position, — ^The  type  came  from  the  ^^  second  ridge"  at 
Coalville,  Utah,  where  it  is  associated  with  Oervillia  propleuraj  Fugnel 
lus  fusiformisy  etc. ;  the  types  of  Pteria  ereeta  were  found  at  probably 
about  the  same  horizon  in  Lower  Potato  valley,  southern  Utah,  and 
the  specimens  now  figured  come  fr^m  the  Pugnellus  sandstone  in  Poi* 
son  canyon  and  on  Williams  creek,  Huerfano  park,  Colorado. 

Genus  GERVILLIA  Defrance. 

Gervillia  propleuba  Meek  (sp.). 

PI.  X,  Figs.  1, 2,  and  3. 

Avioula  (Pseudoptera)  propleura  Meek,  1873,  Ann.  Rept.  U.  S.  Geol.  Sar.  Terr,  for  1872^ 

p.  489. 
Avioula  (Paeudopiera)  rhytophora  Meek,  1873;  ibid.,  p.  490. 
PUna  (P$eudoptera)  propletira  White,  1879,  Ann.  Rept.  U.  8.  Geol.  Snr.  Terr,  for  1877, 

p.  281,  PI.  10,  Figs.  2a,  6,  o. 
Compare  Gervillia  gregaria  Shomard,  1860,  Trans.  St.  Lonis  Aoad.  Sci.,  toL  1,  p.  606. 

Shell  very  inequivalve,  more  or  less  oblique,  varying  in  outline  from 
obliquely  ovate-subtrigonal  to  rhombic-suboblong,  nearly  twice  as  higto 
as  wide;  left  valve  moderately  convex,  with  the  greatest  convexity 
toward  the  anterior  side  just  below  the  beaks  on  the  nmbonal  slope, 
which  is  here  somewhat  angular,  but  becomes  broad  and  flat  towards 
the  basal  margin;  beak  small,  pointed,  almost  terminal  and  projecting 
but  little  beyond  the  hinge  line;  the  small  area  in  front  of  the  beak 
rather  abruptly  depressed,  forming  a  more  or  less  distinct  anterior 
auricle;  posterior  alation  represented  by  a  broad  triangular  flattened 
area,  not  distinctly  defined  from  the  body  of  the  shell;   hinge-line 
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straight,  about  as  long  as  the  greatest  antero-x>o8terior  diameter,  and 
forming  an  angle  of  50^  to  70©  with  the  nmbonal  ridge;  hinge  area  com- 
paratively narrow,  with  five  or  six  (or  possibly  more)  large  cartilage 
pits,  each  of  which  is  nearly  twice  as  broad  as  the  space  between  them; 
posterior  margin  nearly  straight  in  the  middle,  but  curving  slightly 
forward  above,  where  it  joins  the  hinge-line  at  an  angle  of  lOOo  or 
more,  while  below  it  curves  more  sharply  into  the  rather  narrowly 
rounded  base;  anterior  margin  almost  parallel  with  the  posterior, 
slightly  convex  in  outline;  surface  with  more  or  less  distinct  lines  ot 
growth,  which  are  crossed  on  the  anterior  part  of  the  valve  by  several 
fine  radiating  lines  and  one  or  two  stronger  costae  that  extend  above 
the  umboual  slope,  giving  it  an  angular  appearance.  These  radiating 
lines  are  usually  distinct  on  young  individuals  and  become  obsolete  or 
disappear  entirely  on  adult  shells.  Bight  valve  known  only  by  frag- 
mentary casts,  which  show  that  it  was  flat  and  smooth  and  did  not 
have  a  byssal  notch. 

Height  of  left  valve  of  a  large  specimen,  87"*" ;  length  of  the  hinge- 
line,  52"'";  convexity,  22°"*. 

The  types  of  this  species,  which  was  originally  described  under  the 
two  specific  names  cited  above,  came  from  the  sandstones  of  the  "  first 
ridge  ^  at  Coalville,  Utah,  where  the  fossils  are  preserved  in  tbe  form 
of  casts  that  retain  both  the  external  and  internal  features  to  some  ex- 
tent without  showing  either  very  clearly.  Afterward  Dr.Whiteobtiiinod 
larger  collections  from  the  same  place  which  enabled  him  to  prove  that 
the  two  forms  are  not  specifically  distinct.  In  my  collections  made  in 
Huerfano  park,  Colorado,  from  about  the  same  horizon  there  are  several 
better  preserved  specimens,  clearly  belonging  to  the  same  species,  in 
which  the  cartilage  pits  were  observed,  though  the  hinge  can  nor.  be 
well  figured  from  the  material  in  hand.  The  transverse  folds  along  the 
binge-line,  shown  in  one  of  the  types,  doubtless  represent  the  cartihige 
pits  as  modified  by  pressure,  though,  of  course,  they  do  not  show  their 
form.  Some  of  the  casts  show  traces  of  two  or  three  very  oblique 
linear  teeth  below  the  pits.  Traces  of  the  same  hinge  structure  are 
observable  on  some  of  the  Coalville  specimens.  These  facts  are  con- 
Bidered  sufficient  to  justify  the  reference  of  the  species  to  Oervillia, 
The  published  figure  of  Oerrillia  gregaria  Shumard,  which  comes  from 
approximately  the  same  horizon  in  Texas,  is  very  similar  to  small  speci- 
mens of  this  species. 

Locality  and  position, — Sandstones  of  the  first  and  second  ridges 
about  800  feet  above  the  lower  bed  of  coal  at  Coalville,  Utah.  It  also 
occurs  in  thePugnellus  sandstone  on  Williams  creek  and  Muddy  creek, 
Huerfano  park,  Colorado,  and  I  have  collected  the  same  species  near 
the  base  of  the  Upper  Cretaceous  on  the  Chattahoochee  river,  9  to  12 
miles  below  Columbus,  6a. 
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Genus  DTOOERAMUS  Sowerby. 

Inooeramus  fragilis  H.  and  M. 

PL  XI,  Figs.  1-5. 

Jnoeeramui  fl'agilii  Hall  and  Meek,  1856,  Mem.  Am.  Aoad.  Arts,  and  Sci.  n.  ;,  toI.  y, 
p.  888,  PI.  2,  Fig.  6a  and  h;  White,  1876,  U.  8.  Geog.  and  Qeol.  Sar.  west  of  100th 
Meridian,  vol.  iv,  p.  178,  PI.  15,  Fig.  3;  Meek,  1876,  U.  S.  Geol.  8ur.  Terr.,  toI. 
IX,  p.  42,  Figs.  1  and  2  in  text  and  PI.  5,  Fig.  5;  Meek,  1876,  MacomVs  Expedi- 
tion from  Santa  F^  to  Junction  of  Grand  and  Green  rivers,  Geol.  Rept.,  p.  127, 
PL  1,  Fig.  6;  Whitfield,  1880,  Geol.  Black  Hills  of  Dakota,  p.  390,  PL  9,  Fig.  10. 

iMoeramM  howelli  White,  1876,  Geol.  Uinta  Mts.,  p.  114;  1879, 11th  Ann.  Bspt.  U.  S. 
Geol.  Snr.  Terr.,  p.  284,  PL  4,  Figs,  la,  h,  o. 

Inooeramus  perplextu  Whitfield,  1880,  Geol.  Black  HiUs  of  Dakota,  p.  392,  PL  8,  Fig. 
8,  and  PL  10,  Figs.  4  and  5. 

The  original  description  and  figures  were  taken  from  a  small  imper- 
fect specimen  in  which  the  anterior  border  was  mistaken  for  the  hinge 
line.  After  studying  better  material  from  the  same  horizon  and  in  part 
from  the  typical  locality.  Prof.  Meek  drew  up  the  following  description: 

^<  Shell  thin,  broad-subovate,  higher  than  long,  moderately  conyex, 
subequi valve;  anterior  side  vertically  truncate  from  the  beaks  with  a 
slightly  concave  outline;  basal  and  posterior  borders  forming  a  more 
or  less  regular,  nearly  semicircular  curve;  hinge  line  rather  short,  and 
standing  nearly  at  right  angles  to  the  truncate  anterior.  Beaks  pointed 
equal,  scarcely  rising  above  the  hinge,  curving  inward  and  slightly  for- 
ward at  the  points.  Surface  marked  by  fine  lines  of  growth,  and  a  few 
obscure  traces  of  concentric  undulation. 

^<  Height,  about  1.43  inches;  length,  1.07  inches." 

The  study  of  a  considerable  number  of  good  specimens  frt)m  Upper 
Kanab  valley,  southern  Utah,  and  from  Huerfano  park,  Colorado,  in 
connection  with  the  types  of  Inoceramua  perplexus  and  i.  howeUi  and 
the  specimens  of  L/ragilia  figured  by  Meek,  have  convinced  me  that 
these  all  belong  to  one  variable  species.  The  differences  observed, 
however,  are  partly  due  to  differences  in  the  state  of  preservation.  In 
some  individuals  the  surface  is  almost  smooth,  even  when  the  shell 
has  attained  considerable  size,  while  others,  such  as  the  tyx>es  of  I.  per- 
plexus  J  are  marked  with  very  distinct  concentric  ridges.  The  variety  to 
which  the  name  J.  howelli  was  given  differs  from  the  typical  form  in 
being  slightly  more  convex  and  more  inequivalve,  in  having  a  distinct 
posterior  auriculation  and  a  broad,  shallow  furrow  on  each  valve  ex- 
tending from  the  umbonal  region  to  the  postero-basal  margin,  where  it 
forms  a  slight  emargination.  Nearly  all  of  the  specimens  from  Huer- 
&no  park,  Oolorado,  might  be  referred  to  this  variety,  but  none  of  the 
features  on  which  it  is  based  are  constant,  so  that  in  a  large  series 
every  gradation  between  it  and  the  typical  form  may  be  found. 

Locality  and  position. — ^The  original  type  came  from  near  the  mouth  of 
Termilion  river,  on  the  Missouri,  at  or  near  the  base  of  the  Fort  Benton 
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group.  It  baa  also  been  found  at  about  the  same  horizon  near  Fort  Ben- 
ton, Montana,  in  the  Black  hills  of  Dakota,  and  at  the  Yado  del  Ghama, 
^ew  Mexico.  It  occurs  about  350  feet  above  the  base  of  the  Oretaceous 
section  in  the  Tipper  Kanab  valley,  southern  TJtah ;  also  in  Lower  Potato 
valley  and  on  Ashley's  fork,  Ftah ;  at  the  latter  place  in  strata  that 
were  probably  erroneously  referred  to  the  Fox  Hills.  It  is  abundant  in 
the  Pugnellus  sandstone  which  caps  the  Benton  shales  in  Huerfano 
park,  Colorado. 

INOOEBAMUS  LABIATUS  SchlotheinL 

PL  X,  Fig.  4j  PL  xrv,  Fig.  2. 

Ottradli$$  UUaimi  Soliloth.,  1813,  Bronn's  Jahrb.,  toI.  vn,  p.  93. 

MfftuUtei  probUfMtioui  Schloth.,  1820,  Petrefaot6nk.  i,  p.  302. 

Inoceramtu  mytUoide*  HanteU,  1822,  Qeol.  of  Sassez,  p.  215,  PI.  28,  Fig.  2. 

f  JiiocaraiiiiM  eonferUm-annulattu  Sohiel,  1855,  Pacific  R.  R.  Reports,  vol.  n,  Pt.  2,  p.  108, 

PL  2,  Fig.  7. 
Ilnoeeramus  pseudo-myHMdeM  Schiel,  1855,  IJnd.f  PI.  3,  Fig.  8. 
Inoceramus  myiiloide*  (ManteU)  Roem.,  1852,  Kreide.  von  Texas,  p.  60,  PI.  7,  Fig.  5. 
In^ceramu$  myiilapaU  Conrad,  1857,  U.  S.  Mexican  Boundary  Sor.,  vol.  i,  Pt.  2,  p.  152, 

PL  5,  Figs.  6a  and  6&. 
In^eeramuB  prehlefnaUeuB  (Schloth.)  Meek,  1876,  U.  S.  Geol.  Sor.  Teir.,  voL  ix,  p.  62,  PI. 

9,  Figs.  3  a  and  i. 
Inoceramus  avicuhidei  M.  and  H.,  1860,  Proo.  Acad.  Nat.  Sci.,  Phila.,  p.  181. 
In4eeramu$  prohUmaHeus  var.  avioulaidea  Meek,  1876,  U.  S.  Geol.  Sor.  Terr.,  vol.  ix,  p. 

68,  Fl.  9,  Fig.  4. 
Inoceramui  pr^bUmaiioui,  myiUoidei  or  lahiatua  of  many  authors. 

The  following  is  Meek's  description  of  the  species: 

^<  Shell  obliquely  elongate-oval,  sabelliptical  or  ovate,  nearly  or  qnite 
eqnivalve,  rather  compressed,  thin  and  fragile;  anterior  side  forming  a 
slightly  convex  curve  from  the  beaks  obliquely  downward  and  back- 
ward; postero-basal  extremity  rather  narrowly  rounded;  postero-dorsal 
margin  very  oblique,  compressed,  nearly  straight,  or  sometimes  a  little 
convex  in  outline  below  the  middle,  and  slightly  concave  above;  cardi- 
nal border  short,  straight,  compressed,  and  forming  an  angle  of  about 
45  degrees  with  the  longest  diameter  of  the  shell;  beaks  terminal, 
rather  small,  nearly  equal,  obtusely-pointed,  rising  little  above  the 
hinge,  and  not  much  incurved.  Surface  ornamented  by  more  or  less 
regular,  concentric  undulations,  and  smaller  marks  of  growth. 

<<  Greatest  length,  4  inches ;  breadth,  at  right  angles  to  the  longest 
diameter^  about  2  inches;  convexity  of  the  two  valves,  about  0.80  inch.'' 

The  name  Inoceramus  aviouloidea  was  applied  by  Meek  and  Hayden 
to  a  variety  with  a  longer  hinge  line,  greater  convexity  and  more  prom- 
inent beak  of  the  left  valve,  and  with  the  dorsal  region  more  alate  than 
is  usual  in  the  species.  After  studying  larger  collections  Prof.  Meek 
found  that  there  were  many  graduations  between  this  and  the  typical 
form,  and  he  therefore  treated  it  as  only  a  variety.  like  all  species  of 
the  genus,  it  is  subject  to  considerable  variation  in  form,  yet  it  is 
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always  easily  recognized  by  its  obliquely  elongate  outline  and  by  the 
character  of  the  surface  markings. 

It  is  unfortunate  that  the  law  of  priority  compels  us  to  drop  the  name 
that  has  for  many  years  been  applied  to  this  species  by  all  American 
writers  who  have  referred  to  it,  and  it  is  the  more  unfortunate  because 
the  species  is  so  well  known  under  that  name  as  the  most  abuiidaut 
characteristic  fossil  of  the  Colorado  formation.  There  is  no  doubt,  how- 
ever, that  the  American  fossil  belongs  to  the  species  to  which  European 
paleontologists  now  apply  the  earliest  name,  Inoceramus  labiatus. 

Locality  and  position. — ^The  species  is  common  in  the  Niobrara  lime^ 
stone  of  Kansas,  Nebraska,  Colorado,  and  throughout  the  upper  Mis- 
souri river  region.  It  is  also  very  abundant  in  calcareous  layers  of 
the  Fort  Benton  shales  wherever  they  occur  in  the  same  regions,  and 
it  is  found  in  the  equivalent  strata  in  Utah,  New  Mexico,  Texas,  North- 
em  Mexico,  etc.  In  Europe  the  species  is  said  to  be  confined  to  the 
Lower  Turonian  and  in  southern  India  it  is  found  only  in  the  Ootatoor 
group  which  forms  the  base  of  the  Upper  Cretaceous  section  of  that 
region. 

INOOERAMUS  DrMTDIUS  White. 
PL  x,  Figs.  5  and  6. 

Inooeramu8  dimiditu  Wtdte,  1874,  Expl.  and  Snr.  VTest  lOOtb  Meridian,  Prelim.  Repi 
Invert.  Fobs.,  p.  25;  1876,  U.  8.  Geog.  and  Geol.  Snr.  West  of  the  100th  Meridian, 
vol.  IV,  p.  181,  PI,  16,  Figs  2a,  6,  c,  and  d. 

The  revised  description  is  as  follows: 

^*  Shell  very  small  for  one  of  this  genus,  inflated,  sometimes  much 
so,  obliquely  subovate  in  outline;  valves  subequal,  the  left  one  beiuga 
very  little  more  capacious  than  the  other;  test  thin;  beaks  small, prom- 
inent, acute,  incurving,  and  pointing  a  very  little  forward;  hinge-line 
straight  or  nearly  so,  rather  short. 

"  Surface  marked  by  more  or  less  regular  and  more  or  less  strong 
concentric  folds  or  undulations.  In  some  cases  these  undulations  con- 
tinued to  be  formed  only  until  the  shell  had  attained  about  half  its  full 
size,  when  they  ceased,  the  remainder  of  the  surface  being  marked  only 
by  ordinary  concentric  lines  of  growth.  This  irregularity  in  the  forma- 
tion of  concentric  folds  is  sometimes  connected  with  considerable  dis- 
tortion of  the  usual  symmetry  of  the  shelL 

"  The  long  diameter  of  an  average  example  ftom  the  umbo  to  the 
postero- ventral  margin,  26™™;  greatest  breadth,  18™™;  thickness,16"". 

"  This  species  is  especially  distinguished  by  its  small  size.  Its  other 
more  conspicuous  specific  characters  are  the  small  but  prominent  and 
pointed  beaks  and  subequal  valves.  From  the  young  of  I.problematiau, 
the  valves  of  which  are  also  subequal,  it  differs  in  the  character  of  the 
beaks  just  mentioned,  the  much  greater  convexity  of  the  valves,  and 
other  evidences  of  mature  growth. 

^^  The  collections  contain  quite  a  large  number  of  examples  of  this 
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neat  little  species,  both  valves  of  which,  in  a  m^ority  of  cases,  are  to- 
gether in  their  natural  position. 

^^PoHtion  and  locality. — Strata  of  the  Cretaceous  period;  Ojo  del 
Piscado,  New  Mexico." 

This  species  is  common  at  the  base  of  Mesa  Verde,  near  Mancos,  Colo., 
where  it  occurs  in  the  Colorado  formation  about  400  feet  above  its  base, 
associated  with  Prionocyclus  macombi  and  Ostrea  lugubris.  Some  ex- 
amples are  much  larger  than  the  type,  measuiing  5<"".  in  length.  All 
the  larger  specimens  are  irregular  and  distorted  in  shape  and  with  an 
almost  smooth  surftbce  excepting  near  the  beaks. 

iNOOERAJius  siMPSONi  Meek. 

PL  ra.  Fig.  1. 

Inoeeramu§  tknpgimi  Meek,  1860,  Proc.  Acad.  Nat.  Soi.,  PMla.,  p.  812;  1876,  Simp- 
son's Expl.  across  Great  Basin  of  Utah,  p.  360,  PI.  4,  Fig.  4;  1877,  U.  S.  Geol. 
Expl.  4(>th  Parallel,  vol.  iv,  pt.  1,  p.  142,  PI.  13,  Fig.  4;  Whitfield,  1880,  Geol. 
Black  HiUs  of  Dakota,  p.  395,  PI.  8,  Fig.  1. 

Meek's  description: 

<^  Shell  (right  valve)  attaining  a  rather  large  size,  transversely  oval- 
Buboblong,  gibbons,  the  greatest  convexity  being  in  the  antero-ceutral 
region,  cnneate  posteriorly;  length  nearly  twice  the  height;  anterior 
end  very  short  and  rounded  from  the  beaks;  base  forming  a  long,  semi- 
elliptic  curve,  most  prominent  near  the  middle  and  somewhat  straight- 
ened, or  even  slightly  sinuous,  posteriorly;  hinge- line  long,  straight, 
and  ranging  parallel  to  the  longer  axis  of  the  shell;  posterior  margin 
sabtruncated,  with  a  slight  backward  slope  above,  and  forming  an 
abrupt  curve  into  the  oblique  posterior  basal  margin;  beaks  depressed 
so  as  to  project  a  little  above  the  hinge-liue,  incurved,  and  placed  nearly 
over  the  anterior  margin.  Surface  ornamented  with  moderately  dis- 
tinct, regular,  concentric  undulations  and  lines  of  growth. 

^'Length,  8.10  inches;  height,  about  4.30  inches;  convexity  of  right 
valve,  nearly  2  inches." 

Locality  and  position. — The  type  specimen,  and  the  only  one  that 
Meek  examined,  comes  from  <<  Korth  Platte  river,  above  Platte  bridge, 
in  Dakota  Territory,  from  the  Cretaceous  formation  No.  2  or  3  of  the 
upper  Missouri  section."  The  Dakota  examples  described  by  ^  hitfield 
are  from  the  Old  Woman  fork  in  the  Fort  Pierre  group,  and  from  the 
east  fork  of  Beaver  creek,  in  probably  the  Fort  Benton. 

iNOOilBAHUS  GILBEBTl  White. 

PL  XIV,  Figs.  3  and  4. 

JnoceramuB  gilberti  White,  1876,  Geol.  Uinta  Mts.,  p.  US;  1879, 11th  Ann.  Bept.  U.  8. 
(Jeol.  Sur.  Terr.,  p.  285,  PL  3,  Figs.  1  a,  6,  o. 

The  revised  description  is  as  follows: 

"  Shell  irregularly  suboval  in  marginal  outline,  the  transverse  diam- 
eter being  greater  than  the  vertical ;  front  more  or  less  flattened ;  valves 
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nearly  or  quite  eqnal,  the  left  one,  if  either,  the  larger,  both  of  them 
gibbous,  and  sometimes  quite  ventricose;  umbones  broad  and  elevated; 
beaks  very  near  the  front,  incurved,  but  not  projecting  beyond  the  front 
margin;  front  nearly  straight  vertically,  or  sometimes  more  rounded, 
in  the  former  case  forming  nearly  a  right  angle  with  the  hinge;  front 
margin  rounded  below  to  the  basal  margin,  which  is  broadly  convex  tor 
more  than  half  the  length  of  the  shell;  postero-basal  margin  extending 
obliquely  upward,  with  a  slight  emargination,  to  the  x>osterior  extrem- 
ity, which  is  abruptly  rounded  to  meet  the  downward-sloping  postero- 
dorsal  margin;  dorsal  margin  straight,  its  length  equaling  more  than 
half  the  long  diameter  of  the  shell.  Upon  each  valve  there  is  an  ob- 
scure radiating  depression,  or  ill-defined  frirrow  extending  frt>m  the 
nmbonal  region  to  the  postero-basal  border,  and  ending  there  at  the 
emargination  before  mentioned. 

^^  Surface  marked  by  the  usual  lines  of  growth,  and  also  by  numeioas 
extravagant,  irregular,  concentric  folds  or  wrinkles. 

<<This  species  belongs  to  a  section  of  the  comprehensive  genus  Inoeer- 
amus  that  Brongniart  designated  under  the  name  Catillus.  It  is  a 
peculiarly  well-marked  sx>ecies  and  readily  distinguishable  from  any 
other  published  species  from  American  strata. 

<^  Transverse  length  of  an  average-sized  specimen,  7^^™;  height  from 
base  to  hinge,  5«"». 

^^  Position  and  locality. — Cretaceous  strata,  probably  of  the  Fox  Hills 
group;  near  Last  Chance  creek,  southern  Utah,  where  it  was  collected 
by  Mr.  G.  K.  Gilbert." 

At  the  time  the  above  description  was  written  the  author  of  the 
species  referred  to  the  Fox  Hills  group  almost  all  of  the  Coalville  sec- 
tion, a  large  part  of  which  is  now  known  to  belong  to  the  Colorado. 
In  many  resi)ects  this  species  resembles  some  examples  of  InoceramMi 
flaccidus^  which  certainly  come  from  the  Colorado  formation.  For 
these  reasons  it  is  now  placed  with  doubt  in  the  Colorado  fiauna. 

INOOERAHUS  PLAOOIDUS  White. 

PI.  xin,  Fig.  1. 

Inoeeramui  flaeddut  White,  1876,  U.  8.  Geog.  &,  GeoL  Snr.  West  of  the  100th  Meridian, 
vol.  IV,  p.  178,  PI.  16,  Figs,  la  and  15. 

Original  description: 

<<  Shell  large,  inegularly  subovate  in  margins^  outline,  exclusive  of 
the  ears,  valves  subequal,  not  much  inflated;  wing  moderately  large, 
well  defined  at  its  inner  side  by  an  auricular  frirrow;  hinge  line  not 
very  long,  nearly  at  right  angles  with  the  front  of  the  shell,  and  only  ft 
little  oblique  with  the  axis ;  a  more  or  less  distinct,  but  somewhat  irrega* 
lar  furrow  extending  the  whole  length  of  the  shell  from  the  posterior  side 
of  the  umbo  to  the  postero-basal  margin,  giving  each  valve  an  obscurely 
bilobed  appearance;  crenulated  face  of  the  hinge  narrow,  crenulatioiifl 
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small;  nmbonal  region  narrow;  beaks  prominent,  curved  forward  and 
inward;  test  comparatively  thin  throughout  the  whole  shell,  surface 
having  the  ordinary  concentric  lines  of  growth,  and  the  test  is  also 
thrown  into  numerous  rude  and  irregular  concentric  undulations. 

"  Length  of  the  largest  example  in  the  collection,  about  22«™;  great- 
est breadth,  about  15«". 

^^This  species  is  remarkable  for  the  rudeness  and  extravagant  irregu- 
larity of  the  undulations  of  the  surface,  of  which  irregularity  the  out- 
line also  partakes,  giving  the  shell  a  flaccid  aspect.  The  specimens  of 
the  collection  are  almost  wholly  in  the  form  of  natural  casts,  being  pre- 
served in  a  fine*graiued  calcareous  sandstone,  some  of  which  is  crowded 
with  specimens  of  this  species. 

^^  Position  and  locality, — Strata  of  the  Cretaceous  period,  5  miles 
above  Pueblo,  Colorado.'^ 

This  species  is  not  known  irom  any  other  locality.  The  only  Ameri- 
can species  resembling  it  in  surface  features  is  Inoceramtis  gilberti 
White,  but  the  form  is  quite  different  in  the  type  specimens. 

INOOEBAMUS  UMBONATUS  M.  &  H. 

PI.  xvin,  Figs.  1  and  2. 

Inoceramtu  umbonatus  Meek  and  Hayden,  1858,  Prou.  Acad.  Nat.  Sci.,  Phila.,  p.  50; 

Meek,  1876,  U.  S.  Geol.  Bur.  Terr.,  vol.  ix,  p.  44,  PI.  3,  Figs,  la,  b,  c,  and  PI.  4, 

Figs,  la,  h,  and  2a,  h. 
Compare  Inoceramtu  involutu$  Sowerby,  1828,  Min.  Conch,  yoI  vi,  p.  160,  PI.  583. 
Compare  also  Inooeramus  exogyroxdw  M.  and  H.,  1862,  /.  ienuirosiraiM  M.  and  H. ; 

1862,  and  /.  capulus  Shumard,  1860,  Trans.  St.  Louis  Acad.  6ci.,  vol.  i,  p.  606. 

Be  vised  description: 

^^  Shell  attaining  a  rather  large  size,  vertically  subovate,  extremely 
inequivalve;  height  more  than  one-third  greater  than  the  anterior- 
X)08terior  diameter;  base  regularly  rounded;  hinge  and  interior 
unknown.  Left  valve  very  convex;  beak  greatly  elevated,  gibbous, 
strongly  and  somewhat  obliquely  involute,  so  as  to  form  one  and  a  half 
to  two  entire  turns,  the  point  terminating  near  the  anterior  side;  sur- 
face unknown,  that  of  internal  casts  sometimes  showing  faint  traces  of 
concentric  undulations.  Bight  valve  subcircular,  or  a  little  oval  trans- 
versely, much  compressed  or  nearly  flat,  excepting  in  the  central  and 
umbonsd  regions,  which  are  moderately  convex;  beaks  rather  oblique, 
projecting  little  above  the  hinge,  and  but  slightly  incurved;  surface 
(of  an  internal  cast)  ornamented  with  regular,  rather  prominent,  sub- 
angular,  concentric  undulations,  separated  by  wider  rounded  depres- 
sions. 

"Height  of  left  valve,  about  7  inches;  antero-jwsterlor  diameter, 
540  inches;  convexity,  4*50  inches.  Eight  valve,  height,  about  5-70 
inches;  antero-posterior  diameter,  6-10  inches;  convexity,  about  1-60 
inches. 

Bull,  ibe- — 6 
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<<  I  had  at  first  remarked  that  this  species  is  related  to  J.  involutu^  of 
Sowerby,  but  I  was  not  at  that  time  aware  how  very  closely  it  is  allied 
to  Sowerby's  species.  After  a  careful  comparison  of  the  additional 
specimens  alluded  to,  with  figures  and  descriptions  of  J.  involutusj  they 
are  found  to  agree  in  so  many  respects  that  I  would  not  be  surprised 
if  a  comparison  of  specimens  from  these  two  distant  localities  should 
prove  these  shells  to  be  specifically  identical.  The  only  differences 
that  have  thus  far  been  discovered  between  them  are  the  following:  In 
the  first  place  the  antero-posterior  diameter  of  J.  involuttM  is  less  in 
proportion  to  the  height  of  its  left  valve  than  in  our  Nebraska  shell. 
Again,  the  aperture  of  its  left  valve  is  more  nearly  circular,  being 
slightly  higher  than  wide,  while  in  the  shell  under  consideration,  it  is 
somewhat  oval  transversely,  being  slightly  wider  than  high.  A  more 
important  reason,  however,  for  regarding  these  shells  as  probably 
belonging  to  different  species,  is  the  fact  that  J.  involutus  occurs  in 
France  and  England  in  the  Upper  or  White  Chalk,  while  our  li^ebraska 
shell  comes  from  a  formation  we  have  reason  to  regard  as  equivalent  to 
the  Lower  or  Gray  Chalk. 

"  From  the  same  locality  and  position  as  those  from  which  the  species 
under  consideration  was  collected.  Lieutenant  MuUan's  party  obtained 
another  somewhat  analogous  species,  which  we  have  described  in  the 
Proceed.  Acad.  Nat.  Sci.  Phila.  under  the  name  of  J.  exogyroide$. 
Like  J.  umhonatus^  it  has  a  very  gibbous  left  valve,  and  probably  a 
nearly  flat  right  valve;  but  it  will  be  readily  distinguished  by  the 
much  more  depressed  and  oblique  umbo  of  its  left  valve.  This  depres- 
sion of  the  umbo  gives  it  a  nearly  circular  instead  of  a  vertically  oval 
outline. 

^^ Locality  and  position. — Twenty  miles  below  Fort  Benton,  on  the 
Upper  Missouri;  from  the  Fort  Benton  group,  or  No.  2  of  the  Creta- 
ceous series." 

In  this  country  the  species  has  been  found  only  at  or  near  the  orig- 
inal locality  and  in  the  Austin,  limestone  of  Texas.  Dr.  C.  Schliiter^ 
regards  involute  specimens  as  belonging  to  I,  involutus  and  retains  the 
name  J.  umhonatus  for  those  (including  J.  exogyroides)  in  which  the 
beaks  are  not  coiled.  He  states,  however,  that  as  all  three  forms  are 
associated  in  the  same  strata  both  in  Europe  and  America,  it  will  prob- 
ably be  found  that  the  greater  or  less  amount  of  coiling  in  the  beaks  is 
not  an  essential  specific  character.  It  should  be  stated  that  I.  involu- 
ttis  occurs  in  Germany,  in  Schluter's  "  Emscher  Mergel  ^  and  in  equiv- 
alent strata  in  other  parts  of  Europe,  at  the  base  of  Senonian,  where  it 
is  associated  with  Ammonites  texanus  and  Ammonites  tricarinatus»  The 
relative  position  of  these  analogous  if  not  identical  form,  therefore,  is 
not  very  different  on  the  two  continents. 


1  PalAontographioa,  toI.  xxiy,  p.  272. 
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Inooebamus  exogyboides  M.  &  H. 
PI.  XVII,  Figs.  1  and  2. 

Inaeeramus  atOffyraides  Meek  &,  Hayden,  1862,  Proo.  Acad.  Nat.  Sol.,  Phila.,  p.  26; 
Meek,  1876,  U.  S.  Geol.  tiur.  Terr.,  vol.  ix,  p.  46,  PI.  5,  Figs.  3a,  h,  o. 

Bevised  description: 

<^Shell  rather  large;  left  valve  suborbicular,  its  heiglit being  a  little 
greater  than  its  length  from  the  anterior  to  the  posterior  side,  very 
gibbous;  anterior  and  posterior  sides  rounded,  and  forming  with  the 
base  about  three-fourths  of  a  circle,  the  posterior  curve  being  broader 
than  the  other;  cardinal  margin  comparatively  short,  and  apparently 
a  little  arched;  beak  large,  elevated,  gibbous,  distinctly  incurved  and 
directed  obliquely  forward,  so  as  to  bring  its  point  near  the  anterior 
margin;  surface  of  cast  smooth,  or  marked  by  obscure  concentric  un- 
dulations.   {Eight  valve  unknown.) 

^^Length  from  anterior  to  posterior  margin,  5  inches;  height,  5.50 
inches;  convexity,  near  3  inches. 

"No  right  valves  of  this  species  have  yet  been  found;  but,  judging 
from  the  gibbous  character  and  involuted  beak  of  the  left  valve,  it  is 
probable  that  the  right  will  be  found  to  be  much  more  compressed,  so 
as  to  make  the  shell  very  distinctly  inequivalve.  The  lateral  curvature 
of  the  beak  of  the  left  valve,  together  with  its  general  form,  give  it 
much  the  appearance  of  some  s]>ecies  of  Exogyra^  as  viewed  from  the 
inner  side.  Its  aperture  is  transversely  oval,  the  height  being  to  the 
length  about  as  four  to  five.  Eemaining  portions  of  the  shell  show  it 
to  have  been  quite  thick  about  the  beak,  and,  as  in  other  species,  dis- 
tinctly fibrous. 

"Specifically,  this  shell  differs  from  the  last  in  being  much  more  de- 
pressed and  in  having  its  left  beak  considerably  less  elevated  and 
directed  much  more  obliquely  forward,  as  will  be  seen  by  comparing 
Pig.  3  a,  PI.  5,  with  Fig.  2  6,  PI.  4.  It  probably  belongs,  however,  to 
the  Volviceramii8jg£OMp, 

"  Locality  and  position. — ^Ohippewa  point,  near  Fort  Benton,  on  the 
upper  Missouri;  from  the  same  horizon  as  the  last." 

Larger  collections  will  probably  show  that  this  is  identical  with  J.  urn- 
bonatus* 

Inooebamus  tenuibostbatus  M.  &  H. 

PL  XVI,  Figs.  3  and  4. 

Inoeeramus  tenuirattratus  Meek  &  Hayden,  1862,  Proo.  Acad.  Nat.  Sd.  Phila.,  p.  27. 
Inooeramu8  tenvirostrU  Meek,  1876,  U.  S.  Geol.  Sar.  Teir.,  yoL  ix,  p.  69,  Fig.  5  in  text. 

Sevised  description : 

<<  Left  valve  very  gibbous,  subquadrate  in  outline;  anterior  margin 
very  short  or  vertically  truncated,  with  a  slightly  convex  outline,  imme- 
diately in  front  of  the  beak^  and  rounded  into  the  base  below;  ventral 
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margin  nearly  semi-elliptical;  posterior  side  rounded,  or  sometimes  sub- 
truncated,  with  a  slightly  convex  outline  above,  and  a  little  more  prom- 
inent and  rounding  into  the  base  below;  hinge  of  moderate  length, 
with  cartilage  furrows  small,  there  being  about  five  of  them  in  a  space 
0.20  inch;  beak  very  gibbous,  prominent,  narrowed,  strongly  incurved, 
and  directed  a  little  forward,  its  point  being  immediately  over  the  ante- 
rior margin.  Surface  of  internal  cast  smooth  over  the  gibbous  umbonal 
region,  but  showing  ti*aces  of  small,  concentric  undulations  below  the 
middle.    (Right  valve  unknown.) 

<< Length,  2.10  inches;  height  from  base  to  hinge,  1.82  inches;  height 
to  top  of  umbo,  2.13  inches;  convexity  of  left  valve,  0.90  inch. 

<<  This  shell  has  a  more  prominent,  attenuated,  and  strongly  incurved 
left  beak  than  any  other  species  of  the  Gatillm  group  with  which  I  am 
acquainted,  being  in  this  respect  more  like  many  species  of  typical 
InoceramuSy  while  its  general  form  places  it  with  the  former  section. 
Ko  specimens  of  its  right  valve  are  yet  known,  but  it  is  probably  much 
less  convex  than  the  left;  I  know  of  no  other  species  with  which  it  is 
liable  to  be  confounded. 

^^  Locality  and  position* — Chippewa  point,  Montana;  Fort  Benton 
group.** 

This  species  is  known  only  by  the  single  tyi)e  specimen,  which  is  evi- 
dently somewhat  distorted  by  pressure.  I  6usx)ect  that  it  is  only  an 
immature  individual  of  L  umhonatuSy  although  Pro£  Meek  placed  it  in 
a  different  subgenus. 

INOCERAMUS  UNDABUNDUS  M.  &  H. 

PI.  XVI,  Figs.  1  and  2, 

InoeeramuB  undabutidus  Meek  &.  Hayden,  1862^  Proo.  Acad.  Nat.  Sci.  Phila.,  p.  26; 
Meek,  1876,  U.  S.  Geol.  Sur.  Terr.,  vol.  ix,  p.  60,  PI.  3,  Figs.  2a,  b. 

The  following  is  quoted  from  the  revised  description: 

"  Shell  obliquely  rhombic-subovate  or  subquadrate,  gibbous ;  anterior 
side  very  short,  and  rounding  obliquely  downward  into  the  base;  pos- 
terior basal  extremity  prominently  rounded;  posterior  margin  broadly 
rounded  or  subtruncated ;  dorsal  and  anterior  margin  diverging  from 
the  beaks  at  an  angle  of  about  90^;  hinge  short;  beaks  moderately 
prominent  and  nearly  terminal,  that  of  the  left  valve  rather  strongly  in- 
curved and  directed  obh'quely  forward,  while  in  the  right  it  is  straighter 
and  less  elevated;  umbonal  axis  ranging  at  an  angle  of  about  70^  to 
the  hinge  line.  Surface  of  both  valves  (in  the  condition  of  casts)  orna- 
mented by  regular,  strong,  subangular,  concentric  undulations,  sepa- 
rated by  wider,  rounded  depressions. 

^^  Height  from  the  most  prominent  part  of  the  base  to  the  hinge 
margin,  2.90  inches;  height  to  top  of  umbo,  3.36  inches;  convexity  of 
left  valve,  1.84  inches. 

^*  The  strong,  subangular  undulations,  and  gibbous,  obliquely  sub- 
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rhombic  outline  of  this  species,  will  readily  distinguish  it  from  all  the 
other  known  forms  of  the  genus  in  our  rocks;  and  I  know  of  no  foreign 
species  nearly  enough  related  to  it  to  render  a  comparison  necessary. 
Both  of  its  valves  are  quite  convex,  but  the  left  one  is  rather  decidedly 
more  so  than  the  right. 

"  One  of  the  specimens  of  the  right  valve  has  its  beak  so  nearly  ter- 
minal and  its  anterior  margin  below  it  so  straightened  in  outline  as  to 
preseut  much  the  appearance  of  a  typical  Inoceramus ;  but  as  the  others, 
as  well  as  the  left  valve  we  have  figured,  have  the  anterior  margin 
more  prominent,  it  is  probable  that  the  straightness  of  the  anterior 
outline  in  the  single  specimen  mentioned  may  be,  to  some  extent,  due 
to  accidental  distortion. 

^^  Locality  and  position. — Chippewa  point  on  the  Missouri,  near  Fort 
Benton;  from  the  Fort  Benton  group  of  the  upper  Missouri  Cictaceous 
series.    Collected  by  Lieut.  Mullan." 

Inoceramus  defoemis  Meek. 

a 

PL  XIV,  Fig.  1;  PI.  XV,  Figs.  1  and  2. 

Inoceramus  deformis  Meek,  1871,  Ann.  Rept.  U.  S.  Geol.  Sur.  Terr,  for  1870,  p.  296. 

Haploscapha  capax  .Conrad,  1874,  Ann.  Rept.  U.  S.  Geol.  Sur.  Terr,  for  1873,  p.  456. 

fffaploBcapha  grandis  and  Haploscapha  eccentrioa  Conrad,  1875,  U.  S.  Qeol.  Sur.  Terr., 
vol.  II,  pp.  23  and  24,  Pis.  66  and  67. 

Inoceramus  deformis  White,  1876,  U.  S.  Geog.  and  Geol.  Snr.  West  one  hundredth  Me- 
ridian, vol.  IV,  p.  179,  PI.  15,  Figs,  la  and  6. 

Inoceramus  deformis  Meekj  1^7 fV,  S.  Geol.  Kxpl.  Fortieth  parallel,  vol.  iv.  pt.  1,  p. 
146,  PI.  14,  Figs.  4  and  4a. 

Inoceramus f  Hall,  1845,  Fremont's  Rept.  Ezpl.  Rocky  Mts.,  p.  310,  PI.  4,  Fig.  2. 

The  following  is  Meek's  description : 

"  Shell  attaining  a  rather  large  size,  obliquely  ovate,  and  rather  com- 
pressed in  young  examples,  but  more  rounded,  gibbous,  and  irregular, 
as  well  as  much  less  oblique,  in  adult  specimens;  more  or  less  inequi- 
val  ve,  but  never  very  decidedly  so ;  posterior  and  basal  margins  rounded ; 
the  latter  curving  up  more  gradually  and  obliquely  to  the  short  anterior 
margin;  hinge  short  and  usually  not  very  oblique;  beaks  moderately 
prominent,  and  phaced  between  the  middle  and  anterior  margin;  neither 
greatly  more  elevated  than  the  other.  Surface  ornamented  with  large, 
strong,  concentric  undulations,  which  are  sometimes  moderately  regu- 
lar, but  often  very  irregular,  and  generally  becoming  rather  abruptly 
smaller  on  the  umbones,  where  their  curves  indicate  the  greater  obliquity 
of  the  young  shell. 

"Height  of  a  medium-sized  vspecimen,  about  4.50  inches;  length  of 
same,  4.30  inches;  convexity  of  right  valve,  about  2.50  inches. 

"  I  have  frequently  had  under  examination,  during  the  last  twelve 
years,  specimens  of  this  shell,  without  being  able  to  identify  them  with 
any  described  species.  ]tf early  all  of  the  explorers  who  have  visited 
the  eastern  slope  of  the  Bocky  mountains  between  the  south  branch 
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of  the  Platte  river  and  Kew  Mexico  liave  brought  in  specimens  of  it, 
but  almost  always  in  a  distorted  or  broken  condition.  Its  distortion, 
however,  is  evidently  not  always  due  to  accident,  since  it  often  resulted 
from  one  of  the  depressions  between  two  of  the  undulations  being  so 
much  larger  and  deeper  than  the  others,  as  to  give  the  valves  a  remark- 
ably constricted  appearance.  In  other  cases  it  resulted,  in  part  at  least, 
from  the  great  irregularity  in  the  size  of  the  undulations  themselves. 
Although  it  is  often  found  distorted  in  general  form  by  accidental  pres- 
sure, it  was  evidently  also  naturally  quite  variable  in  outline,  partic- 
ularly in  convexity." 

The  name  Inoceramus  deformis  was  first  used  by  Meek  in  a  list  with- 
out description,  but  with  a  reference  to  Hall's  figure  in  Fremont's  re- 
port. Conrad  refers  to  the  same  figure  in  describing  Haploscapha  capax. 
His  genus  Haploscapha  was  based  on  specimens,  probably  belonging 
to  this  species,  in  which  the  surface  of  the  shell  was  completely  covered 
and  cemented  together  by  Ostrea  congesta  so  that  the  interior  only 
could  be  seen. 

Inoceramus  erectus  Meek,  from  the  upper  portion  of  the  Cretaceous 
section  at  Coalville,  Utah,  is  closely  related  to  this  species,  though  it 
occurs  at  a  much  higher  horizon.  It  seems,  however,  to  be  a  more  con- 
stant and  regular  form. 

Locality  and  position. — Very  common  in  the  Niobrara  limestone  along 
the  eastern  base  of  the  Front  range  in  Colorado,  e.  g.y  at  Boulder,  Mor- 
rison, Canyon  city,  Colorado  Springs,  near  Pueblo,  and  in  Huerfano 
park.  In  this  region  it  seems  to  be  confined  to  the  Niobrara.  It  is 
also  common  in  Kansas  and  Nebraska,  and  I  have  seen  specimens  that 
l)robably  belong  to  this  species  from  the  Austin  limestone,  near  Dallas, 
Texas. 

Inoceramus  coneadi  H.  and  M. 

Inoceramus  conradi  Hall  and  Meek,  1856,  Mem.  Am.  Acad.  Arts,  and  Sci.,  n.  s.,  vol.  v, 
p. 387,  PI.  2,  Figs.  5a  and  6. 

This  species  is  based  on  a  single  imperfect,  crushed  specimen  which 
was  obtained  from  the  lower  part  of  the  Fort  Benton  shales  on  the  Mis- 
souri, 6  miles  below  the  mouth  of  Vermilion  river.  No  other  exam2)les 
of  it  have  been  recorded,  probably  because  well-preserved  specimens 
could  not  be  identitied  by  means  of  the  figure. 

MYTILID^E. 

Genus  MODIOLA  Lamarck. 
MoDiOLA  (Bbachydontes)  multilinigeea  Meek. 

PL  XIX,  Fig.  3. 

Modhla  (Brachydontes)  muUilinigera  Meok,  1873,  Ann.  Kept.  U.  S.  Geol.  Sar.  Terr,  for 
1872,  p. 492. 

^oUella  (Jirachydonte^)  muUilinigera  White,  1880,  Cont.  to  Paleontology  Nos.2-8,p. 
14,  PL  12,  Figs.  15a  and  6.<  Ann.  Kept.  U.  S.  Geol.  Sur.  Terr,  fur  1878. 
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Compare  Modiola  iennisculpta  Whiteaves,  1889,  Coot,  to  Can.  Paleontolofi^y,  vol.  i,  p. 
188,  PI.  26;  Figs.  2  and  2a. 

Original  description: 

"  Shell  rather  above  medium  size,  obliquely  arcuate-subovate;  valves 
strongly  convex  along  the  umbonal  slopes,  thence  cuneate  posteriorly, 
and  abruptly  curved  inward  below  the  middle  in  front;  posterior  mar- 
gin forming  a  broad,  regular,  convex  carve,  from  the  end  of  the  hinge 
downward  to  the  anterior  basal  extremity,  which  is  very  narrowly  and 
abruptly  rounded;  anterior  margin  ranging  obliquely  backward  and 
downward  to  the  narrow  basal  extremity,  and  strongly  sinuous  along 
the  middle,  above  which  it  projects  more  or  less  beyond  the  umbonal 
ridge,  so  as  to  form  a  moderately  prominent,  somewhat  compressed 
protuberance;  hinge  margin  nearly  or  quite  straight,  running  at  an 
angle  of  50^  to  60^  above  an  imaginary  line  drawn  from  the  beaks  to 
the  most  prominent  parts  of  the  basal  outline,  and  equaling  about  half 
the  greatest  oblique  length  of  the  valves;  beaks  nearly  terminal,  rather 
compressed,  very  oblique,  and  scarcely  rising  above  the  hinge  margin; 
umbonal  slopes  prominent  and  more  or  less  strongly  arcuate.  Surface 
ornamented  by  fine  lines  of  growth,  crossed  by  regular  radiating  lines 
that  are  very  fine  and  crowded  on  the  anterior  part  of  the  valves,  but 
become  coarser  above  and  behind  the  umbonal  ridge,  the  largest  being 
near  the  dorsal  side,  where  they  bifurcate  so  as  to  become  very  fine, 
and  curve  more  or  less  upward  before  reaching  the  cardinal  margin. 

<'  Greatest  length,  measuring  obliquely  from  the  beaks  to  the  most 
prominent  part  of  the  basal  margin  of  a  large  specimen,  1.90  inches; 
greatest  breadth  at  right  angles  to  the  same,  1  inch;  convexity,  0.76 
inch. 

"On  first  examining  some  imperfect  casts  of  this  shell,  brought  by 
J)r.  Hayden  from  near  Coalville,  Utah,  1  was  led  to  think  it  probably 
tlie  form  described  by  Dr.  Eoemer  fi:om  Texas,  under  the  name  Modi- 
ola pedernalis.  to  which  I  referred  it  provisionally,  in  making  out  the  list 
of  Cretaceous  fossils  for  Dr.  Hayden's  report  of  1870.  Further  com- 
parisons of  better  specimens  collected  during  the  past  summer  at  the 
same  locality,  however,  have  satisfied  me  that  it  presents  well-marked 
and  constant  differences  from  the  Texas  shell.  In  the  first  place,  it  is 
distinctly  more  arcuate,  so  much  so,  that  when  i)laced  with  its  hinge 
line  in  a  horizontal  position,  the  outline  of  its  posterior  margin,  in- 
stead of  forming  an  oblique  backward  descending  curve,  ranges  nearly 
vertically.  Again,  the  most  prominent  part  of  its  posterior  basal  mar- 
gin is  very  narrowly  rounded,  instead  of  forming  a  regular  curve.  Its 
umbonal  ridges  are  likewise  more  prominent,  more  arched,  and  extend 
down  to  the  narrowly  rounded  posterior  basal  extremity.  The  lobe-like 
projection  of  the  upper  part  of  its  anterior  margin,  under  the  beak  and 
in  front  of  the  umbonal  ridge,  also  differs  in  being  proportionally  much 
smaller  than  Dr.  Roomer's  species,  in  which  it  forms  about  one-third  of 
the  entire  valve,  as  seen  in  a  side  view,  while  in  our  shell  it  scarcely 
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forms  more  than  one-sixth.  Of  course  the  specimens  are  more  or  less 
variable  in  these  characters,  but  the  two  forms  can  always  be  readily 
distinguished  when  good  examples  can  be  had  for  comparison. 

"  In  its  more  arcuate  form  our  shell  agrees  more  nearly  with  Modtok 
omata  Gabb,  from  the  Cretaceous  rocks  of  California;  bat  that  shell 
differs  very  markedly  in  having  its  beaks  decidedly  less  nearly  termi- 
nal, and  a  more  decided  and  much  more  prominent  lobe  in  front  of 
them.  Another  important  difference  is  to  be  observed  in  the  radiating 
stride,  which,  on  the  anterior  side  of  our  shell  are  very  minute  and 
closely  crowded,  while  on  that  part  of  Mr.  Gabb's  species  they  are  as 
large  and  distant  from  each  other  as  on  any  other  part  of  the  valves.'' 

Whiteaves  states  that  Modiola  tenuisculpata  is  very  closely  related  to 
Meek's  species,  and  as  it  comes  from  approximately  the  same  horizon 
in  Manitoba  it  will  probably  prove  to  be  a  sjmonym. 

Locality  and  position, — The  types  came  from  the  lowest  fossiliferoQS 
bed  of  the  Cretaceous  section  at  Coalville,  Utah,  where  it  is  abundant 
It  also  occurs  at  a  much  higher  horizon  in  the  <<  third  ridge"  of  the 
same  section  ahd  at  several  localities  in  southern  Utah.  It  is  common 
in  the  Colorado  Cretarceous  beds  at  Bear  Eiver  city,  Wyoming,  and  the 
same  or  a  closely  related  species  has  been  found  in  the  Bear  Eiver  for- 
mation on  Twin  creek;  Wyoming. 

PINNID^G. 

Genus  PINNA  Linnajus. 

Pinna  petrina  White. 

PI.  XIX,  Fig.  4;  PI.  XX,  Fig.  1- 

Pinnapetrina  White,  1874.  Expl.  &  Siir.  West  of  lOOth  Meridian.  Prelim.  Rept.  Inrert. 

Fobs.,  p.  24 ;  1876,  U.  S.  Geog.  ifc  Geol.  Sur.  West  100th  Meridian,  voL  iv,  p.  182,  PL 

13,  Figs.  7a  and  h. 
Pinna  stevensoni  White,  1880,  Proc.  U.  S.  Nat.  Mas.,  vol.  in,  p.  47. 

Kevised  description : 

"  Shell  moderately  large,  broad,  rather  thick,  rapidly  expanding  in 
height  as  it  increases  in  length;  dorsal  margin  concave;  ventral  mar- 
gin convex;  a  more  or  less  strongly-raised  carina  extending  from  the 
beak  to  the  posterior  margin,  defining  a  prominent  longitudinal  angle 
along  the  median  portion  of  each  valve,  which  is  placed  a  little  nearer 
the  ventral  than  the  dorsal  border;  transverse  section  rhomboidal,  the 
sides  of  the  rhomb  slightly  convex;  posterior  margin  oblique  with  the 
axis  of  the  shell,  forming  a  distinct  but  obtuse  angle  with  the  dorsal 
margin.  The  acute  angle  which  it  would  form  with  the  ventral  margin 
if  continued  all  the  way  to  it  in  a  direct  course  is  abruptly  rounded. 

"  Surface  marked  by  strong,  distinct  lines  of  growth,  which  run  ob- 
liquely downward  and  backward  in  a  nearly  direct  course  from  the  dor- 
sal margin,  across  the  mesial  angle,  to  near  the  ventral  margin,  where 
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tbey  are  abruptly  flexed  forwarcj,  and  blend  with  the  ventral  border. 
Crossing  the  lines  of  growth  upon  the  surface  above  the  mesial  angle, 
there  are  coarse  but  indistinct  radiating  striae,  and  occasionally  still 
more  indistinct  traces  of  similar  ones  below  that  angle,  all  of  which 
are  more  discernible  upon  the  anterior  than  upon  the  posterior  part  of 
the  shell.  More  or  less  of  the  test  is  preserved  upon  all  the  specimens; 
but  no  trace  of  the  pearly  layer  has  been  detected,  all  the  test  having 
the  usual  prismatic  structure. 

"  Some  of  the  largest  examples  measure  7  J^'"  in  width  along  the  poste- 
rior margin,  and  they  must  have  been  not  less  than  17«"  in  length  when 
entire.  The  large  size,  proportionally  great  width,  and  anguldr  aspect 
of  this  shell  distinguish  it  from  any  other  likely  to  be  confounded  with 
it.  It  resembles  P.  renauxiana  d'Orbigny,  as  figured  by  him  in  Pal^on- 
tologie  Fran^aise,  but  it  expands  much  morerapidly  in  width  than  that 
species  does,  is  not  proportionally  so  thick,  and  ha«  a  very  different 
posterior  marginal  outline.  In  that  shell  it  is  the  middle  of  the  poste- 
rior margin  that  is  most  extended,  while  in  ours  the  greatest  extension 
is  much  be]ow  the  middle. 

^^Poaition  and  looality. — Strata  of  the  Cretaceous  period;  east  of 
Mount  Taylor,  1  mile  south  of  Pajuate,  New  Mexico." 

The  type  of  Pinna  atevensoni^  which  was  found  near  Fort  Wingate, 
New  Mexico,  only  a  few  miles  from  the  typical  locality  of  P.  petrinay 
seems  to  be  only  an  unusually  large  specimen  of  the  latter  species. 
The  absence  of  the  anterior  portion,  which  is  always  more  angular  and 
often  bears  radiating  lines,  gives  this  specimen  an  unusual  aspect. 

The  exa^!t  position  of  the  beds  from  which  the  types  came  is  not 
known.  The  species  is  not  uncommon  in  the  Pugnelhis  sandstone  of 
Huerfano  park,  Colorado,  and  a  few  examples  were  found  in  the  Ben- 
ton shales  on  the  Arkansas  river,  20  miles  above  Pneblo,  Colorado.  A 
Pinna  occurs  in  the  sandstone  of  the  "second  ridge '^  at  Coalville, 
Utah|  that  may  be  this  species. 

ARCID^E. 

Genus  BAEBATIA  Gray. 

Babbatia  mtcronema  Meek  (sp.). 

PL  xxi.  Figs.  1-4. 

Trapezium  mieronema  Meek,  1873,  Ann.  Rcpt.  U.  S.  Geo).  Snr.  Terr,  for  1872,  p.  493. — 
White.  1879,  Ann.  Kept.  U.  8.  Geol.  Sur.  Terr,  for  1877,  p.  293,  PI.  10,  Fig.  5. 

Arcaf  ooahnllenHs  White,  1876,  Geol.  Uinta  Mts.,  p.  115. 

Barhatia  ooalvillen$i8  White,  1879,  Ann.  Kept.  U.  S.  Geol.  Snr.  Terr,  for  1877,  p.  286, 
PI.  6,  FlgB.  2a  anil  h. 

The  type  of  this  species  is  a  cast  of  both  valves  on  which  the  surface 
markings  are  partially  preserved,  but  it  is  broken  and  distorted  by 
pressure,  so  that  the  generic  features  are  obscured  and  the  outline  is 
not  complete.    This  specimen  is  from  Cretaceous  coal-bearing  sand- 
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stones  at  Bear  Eiver  city,  Wyoming,  and  Prof.  Meek  recognized  {he 
species  in  sandstone  near  the  base  of  the  section  at  Coalville,  Utah,  in 
the  same  layers  from  which  the  types  of  Barbatia  ooalviUensis  were  ob- 
tained. A  study  of  all  these  types  and  of  large  collections  fiom  the 
same  localities  has  convinced  me  that  they  belong  to  a  single  spedes, 
and  that  the  smaller  shells  called  '^Macrodan  (undetermined  8p.)''b7 
Meek  are  the  young  of  the  same  species. 

White's  revised  description  of  the  Coalville  specimens  is  as  follows: 

*' Shell  not  large,  moderately  gibbous,  transverse  length  from  two- 
fifths  greater  to  nearly  twice  as  great  as  the  height;  beaks  depressed 
situated  near  the  anterior  end;  umbones broad,  not  prominent;  anterior 
end  rounded  or  sub  truncate;  base  usually  nearly  straight,  but  some- 
times slightly  convex  and  sometimes  a  little  emarginate  about  the  mid- 
length;  postero-basal  border  rounded  upward  to  the  posterior  extremity, 
which  is  abruptly  rounded  up  to  the  downward  sloping,  nearly  straight 
postero-dorsal  border,  the  latter  forming  a  rounded  obtuse  angle  with 
the  cardinal  border;  hinge  equal  in  length  to  about  two- thirds  the  entire 
length  of  the  shell,  consisting  of  a  moderately  slender  hinge  plate  bear- 
ing numerous  transverse  teeth  with  about  equal  spaces  between  them. 
The  posterior  teeth  have  an  oblique  direction  downward  and  a  little  for- 
ward, which  obliquity  diminishes  towards  the  front,  so  that  the  teeth 
from  about  midlength  of  the  hinge  to  the  center  of  the  beak  are  directly 
transverse.  These  central  transverse  teeth  are  a  little  narrower  than 
those  farther  back,  but  the  two  or  three  teeth  in  front  of  the  center  of 
the  beak  are  larger  than  any  of  the  others,  and  a  little  curved. 

"Area  apparently  nearly  obsolete,  or  at  least  it  is  very  narrow. 
Internal  markings  unknown.  A  slight  depression  or  flattened  space 
upon  the  outer  surface  extends  from  the  umbo  of  each  valve  to  its 
base,  meeting  there  the  straight  or  slightly  emarginated  portion  of  the 
basal  margin  before  mentioned. 

"Surface  marked  by  the  ordinary  lines  of  growth  and  also  by  fine 
radiating  lines,  which  are  often  obscure. 

"Length  of  an  example  a  little  above  the  ordinary  size,  5"";  height, 

Additional  material  from  the  original  locality  shows  that  in  adnlt 
shells  the  hinge  line  is  curved  downward  at  each  end  and  in  these 
curved  portions  the  teeth  are  large,  slightly  curved,  and  oblique  to  the 
hinge  line,  those  at  the  extreme  ends,  especially  the  anterior  one, 
becoming  almost  parallel  with  it.  The  medial  portion  of  the  hinge  is 
not  so  well  preserved  in  any  of  the  specimens,  but  there  are  obscure 
impressions  of  small,  closely  arranged,  transverse  teeth.  The  liga- 
mental  area  is  narrow,  with  two  or  three  well-defined  grooves,  poste- 
rior to  the  beak  and  nearly  parallel  with  the  hinge.  These  features 
are  all  made  out  from  casts  and  impressions  in  sandstone. 

In  the  Timber  Creek  beds,  near  Lewisville,  Denton  county,  Texas, 
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Prof.  W.  F.  Cummins  and  Dr.  C.  A.  White  some  years  ago  obtained 
large  numbers  of  well  preserved  shells  which  I  believe  to  belong  to 
this  species.  At  any  rate,  the  characters  that  are  preserved  in  the 
Coalville  specimens  agree  in  every  particular  with  those  from  Texas, 
figures  of  which  are  given  for  comparison. 

The  species  attains  a  considerably  larger  size  than  is  indicated  by 
the  dimensions  above  given. 

Locality  and  position, — Abundant  near  the  base  of  the  Cretaceous 
section  at  Coalville,  Utah,  and  occasionally  found  much  higher  in  the 
same  section  in  the  lower  part  of  the  "  third  ridge''^  also  in  equivalent 
strata  at  Bear  Eiver  city,  Wyoming.  The  Texas  specimens. come  from 
the  Timber  Creek  beds  of  Denton  county,  near  the  base  of  the  Ui)i)er 
Cretaceous  section  of  that  region. 

Genus  NEMODON  Conrad. 
Nemodon  sulcatinus  Evans  &  Shumard  (sp.)  ? 

PI.  XXI,  Fig.  6. 

Area  sulcaiina  Evans  &  Shumard.  1857.  Trans.  St.  Loais  Acad.  Sci.,  vol.  I,  p.  39. 
Nemodon  $ulcatinus  Meek,  1876,  U.  S.  Geol.  Sur.  Terr.,  vol.  ix,  p.  82,  PI.  15,  Fig.  6. 

Shell  small,  transversely  elongate,  ventricose,  basal  margin  parallel 
to  the  dorsal,  nearly  straight,  but  slightly  sinuous  in  the  middle;  front 
broadly  rounded  from  the  base  to  the  hinge  line,  which  it  joins  nearly 
at  a  right  angle;  posterior  end  obliquely  truncate,  strongly  sinuous 
above  the  middle,  and  narrowly  rounded  into  the  base  below;  beaks 
slightly  in  advance  of  the  middle,  prominent,  incurved,  and  rather  dis- 
tant; posterior  umbonal  slope  oblique,  narrowly  rounded.  A  narrow, 
deep  sulcus,  almost  at  right  angles  to  the  hinge,  runs  from  the  beak  to 
the  middle  of  the  base.  Surface  of  the  casts  with  faint  radiating  striae, 
and  the  Iree  margins  crenate.  A  natural  mold  of  the  surface  of  the 
shell  shows  about  25  fine  radiating  lines. 

Length,  6™™;  height,  3"";  convexity  of  one  valve,  about  1.6™°>. 

The  specimens  here  described  are  a  few  small  casts,  the  largest  of 
which  is  figured,  collected  by  Mr.  C.  D.  Walcott  in  the  lower  part  of 
his  Upper  Kanab  valley  Cretaceous  section,  where  it  is  associated  with 
many  species  of  the  Colorado  fauna.  The  types  of  the  species  came  from 
near  Grand  river,  Dakota,  and  the  only  other  reported  locality  is  on  the 
Yellowstone  river,  150  miles  above  its  mouth,  where  it  is  associated  with 
species  belonging  to  the  ISIontana  formation.  The  Kanab  specimens 
show  slight  differences  when  comi)ared  with  those  from  the  Yellowstone, 
and  it  is  possible  that  better  material  will  show  that  they  are  really  dis- 
tinct; but  the  general  resemblance  is  very  close,  and  I  think  it  best  to 
call  ^hem  by  the  same  name  for  the  present. 
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Genas  TRIGOI^ARCA  Conrad. 
Trigonarca  orLiQUA  Meek. 

n.  XIX,  Fig.  1;  PI.  XX,  Figs.  2-6. 

CucuXlaa  (Trigonarca?)  olUqua  Meek,  1877,  U.  S.  Geol.  £xpl.  Fortietli  Parallel,  vol.  iv, 
pt.  I,  p.  148,  PI.  14,  Figs.  1,  la,  b. 

m 

Original  description: 

"  Shell  attaining  about  a  medium  size,  rhombic-subovate,  moderately 
convex,  the  greatest  convexity  being  along  the  posterior  umbonal 
slope,  while  the  anterior  ventral  region  is  abruptly  cuneate;  anterior 
margin  rounded  in  outline;  base  with  a  shallow  semiovate  outline, 
being  usually  slightly  more  prominent  in  advance  of  the  middle;  pos- 
terior margin  long  and  very  obliquely  truncated,  with  a  slightly  con- 
vex outline  from  the  hinge  to  the  posterior  basal  extremity,  which  is 
prominent  and  subangular;  hinge  margin  very  short,  or  little  more 
than  equaling  one-third  the  length  of  the  valves;  posterior  umbonal 
slope  prominent,  and  more  or  less  angular  fipom  the  beaks  to  the  poste- 
rior basal  angle;  cardinal  area  short  and  rather  narrow;  beaks  moder- 
ately prominent,  incurved,  and  placed  one-fourth  to  one-third  the 
length  of  the  valves  from  the  anterior  margin.  Surface  ornamented 
by  moderately  distinct  liaes  of  growth,  crossed  by  obscure  radiating 
costsB  that  are  wider  than  the  mere  linear  furrows  between. 

"Length,  1.50  inches;  height,  1  inch;  convexity,  about  .70  inch." 

This  description  was  based  on  sandstone  casts  that  retain  the  sur- 
face markings  to  some  extent  and  at  the  same  time  show  more  or  less 
of  the  internal  features. 

The  collections  from  several  localities  in  Huerfano  park,  Colorado, 
contain  numerous  well  preserved  specimens  of  this  species,  which  show 
that  the  surface  is  usually  marked  only  by  lines  of  growth,  and  that 
the  obscure  radiating  cost®  above  described  are  on  the  interior  of  the 
shell,  and  therefore  preserved  on  internal  casts.  A  few  of  the  smaller 
specimens  show  obscure  radiating  hues  on  the  surface,  and  especially 
on  the  umbonal  ridge.  There  is  considerable  variation  in  outline,  some 
specimens  having  almost  the  form  of  Ideonarca  depressa  White- 
These  two  species  seem  to  be  more  closely  allied  than  one  would  think 
from  the  examination  of  the  types  alone,  but  they  are  probably  dis- 
tinct. The  ligamental  area  is  depressed,  triangular,  with  Ave  or  six  di- 
varicate cartilage  furrows.  Hinge  line  curved  as  in  Pectunculus  with 
subequal  transverse  teeth,  some  of  which  toward  the  posterior  end  are 
slightly  larger  and  curved.  Both  muscular  impressions  are  bordered 
by  elevated  ridges,  the  posterior  one  being  much  the  stronger.  In  all 
these  generic  features  Trigonarca  ohliqua  agrees  with  the  forms  on 
which  Conrad  founded  the  genus,  and  specifically  it  is  very  closely 
allied  to  T,  triqtietra  Gour^idy  from  the  Cretaceous  of  Korth  Carolina. 

Locality  andpo8itiou.---T\i^\i^^^^^^Y^^Q\k«ted  in  Cretaceous  sand- 
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stones  on  East  canyon  creek,  Wasatch  range,  Utah.  The  species  has 
been  found  near  the  base  of  the  Cretaceous  section  at  Coalville,  Utah, 
and  it  is  common  in  the  Pugnellus  sandstone  on  Williams  and  Muddy 
creekS|  and  in  Poison  canyon,  Huerfano  county,  Colorado. 

Tbiqonaboa  depbbssa  White  (sp.) 
PL  XIX,  Fig.  2, 

Tdwearea  depressa  White,  1876,  U.  8.  Geog.  and  Qeol.  Sar.  West  100th  Meridian,  vol. 
IV,  p.  183,  PI.  18,  Figs.  13a,  h. 

Original  description: 

"  Shell  of  moderate  size,  gibbous,  irregularly  trax)ezoidal  or  subovate 
in  marginal  outline;  posterior  half  of  the  basal  margin  nearly  straight, 
broadly  rounding  upward  anteriorly,  and -sharply  rounding  the  end  of 
the  umbonal  ridge  to  meet  the  posterior  margin ;  anterior  margin  reg- 
ularly rounded  up  to  the  hinge-line;  post/crior  margin  long,  about  equal 
in  length  to  the  full  height  of  the  shell,  nearly  straight  or  slighly  con- 
vex, extending  obliquely  downward  and  backward;  hinge  line  equal 
to  a  little  more  than  half  the  length  of  the  shell;  areas  small,  narrow, 
well  defined,  slightly  concave;  beaks  very  small,  depressed,  a  little 
incui'ved;  umbonal  ridges  very  prominent,  each  bounding  anteriorly  a 
iSattened,  three-sided  space,  along  the  middle  of  which  there  is  a  radi- 
ating, raised  line. 

"  Surface  marked  by  the  usual  lines  of  growth  and  also  by  numerous 
small,  flat,  radiating  costaB  of  unequal  width,  with  narrow,  sharply  im- 
pressed interspaces  between  them;  costse  largest  upon  and  near  the 
umbonal  ridge,  becoming  obsolete  near  the  cardinal  border,  anteriorly 
and  posteriorly. 

"Length,  measuring  across  at  about  midheight  of  the  shell,  28™™; 
height,  from  base  to  umbo,  23™™;  thickness,  both  valves  together, 
about  20™™. 

"  This  species  is  not  fully  represented  in  the  collections,  but  its  spe- 
cific characters  are  very  satisfactorily  shown.  A  full  collection  of  ex- 
amples would  probably  show  variations  of  outline,  due  to  sex,  in  some 
cases,  whereby  the  aspect  of  the  shell  may  be  a  little  difierent  from 
that  of  the  figure.  It  is  perhaps  as  nearly  related  to  /.  Shumardi  Meek 
and  Hayden  as  to  any  other  described  species,  but  it  is  clearly  distin* 
giiished  from  that  by  its  depressed  beaks  and  prominent  umbonal 
ridges. 

^^Fosition  and  locality. — Strata  of  the  Gretaceoas  jjeriod;  east  bank 
of  Bio  Paerco,  6  miles  below  Gasa  Salazan,  New  Mexico." 

The  species  associated  with  this  at  the  typical  locality  belong  to  the 
Colorado  fauna.  I  have  no  doubt  that  it  is  generically  related  to  Trig- 
onarca  obliqua  and  additional  collections  may  show  that  it  is  stiU  more 
cloaely  allied  to  that  species. 
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NUCULID^E. 

Genus  NUCULA  Lamarck. 

NUCULA  OOLORADOENSIS  D.  Sp. 

PI.  XXI,  Fig.  9. 

Shell  small,  transversely  ovate  subtrigonal,  moderately  convex;  dor- 
sal margin  in  front  of  the  beak  slightly  convex,  declining  to  the  sub- 
angalar  anterior  end ;  posterior  end  very  short,  truncate  almost  at  rigbt 
angles  to  the  dorsum ;  basal  margin  forming  a  regular  curve,  finely 
crenate  within;  beak  rather  prominent,  incurved,  very  near  the  pos- 
terior end  of  the  valve.  Surface  marked  by  faint,  dosely^  arranged 
radiating  lines  and  by  large  irregular  concentric  ridges  and  lines  of 
growth. 

Length,  12™";  height,  10™™;  convexity  of  single  valve,  3"™. 

Only  a  single  well  preserved  valve  of  this  little  shell  was  found,  and. 
not  being  able  to  identify  it  with  any  of  the  described  Cretaceous  spe 
cies  from  the  Rocky  mountain  region,  I  have  thought  it  best  to  give  it 
a  provisional  name.  The  fact  that  the  most  nearly  related  forms  come 
from  a  much  higher  horizon  renders  it  more  probable  that  this  is  a  dis- 
tinct species.  In  form  it  is  similar  to  both  Nucula  planimarginatc  M. 
&  H.  and  Ifucula  cancellata  M.  &  H.,  but  the  posterior  end  of  our  spe- 
cies is  proportionally  much  shorter  and  there  are  other  slight  differ- 
ences in  outline.  In  surface  ornamentation  it  is  more  nearly  like  J. 
jplanimarginataj  but  its  crenate  inner  margin  would  prevent  its  identi- 
fication with  that  species. 

Locality  and  position. — On  Williams  creek,  Huerfano  park^  Ck)lorado, 
in  concretions  near  the  base  of  the  Fort  Benton  shales^  associated  with 
CroMsatella  excavata. 

Genus  YOLDIA  Moller. 

YOLDIA  SUBELLIPTICA  n.  Sp. 

PI.  XXI,  Figs.  6  and  7. 

Shell  small,  thin,  transversely  elongate  subelliptical  in  outline,  mod- 
erately convex  in  the  umbonal  region,  depressed  towards  the  extremi- 
ties; dorsal  margin  declining  slightly  and  equally  in  both  directions 
from  the  beaks;  both  ends  of  the  shell  subangular  above  and  broadly 
rounded  below;  basal  margin  almost  straight;  beaks  rather  prominent^ 
tumid,  situated  a  little  behind  the  middle. 

Surface  marked  by  minute  concentric  lines.  Hinge  and  interior  fea- 
tures unknown. 

Length,  7™™;  height,  4™™;  greatest  convexity  of  both  vatves  united, 
P»™. 

Not  having  seen  the  hinge  of  this  species  I  am  not  certain  that  it 
belongs  to  the  genus  to  which  it  is  provisionally  referred. 

Locality  and  position.— lii  til^^  Pu^ellus  sandstone,  Poison  canyoO} 
Huerfano  park,  Oolorado.    OiA^  osii^  %^^^«saii^\i\^as^\^ftRscL%s^^ 
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trigoniid!/e. 

Genus  TRIGOITIA  Brugui6m 
Trigonia 1 

Drigonia Meek,  1873,  Ann.  Kept.  U.  S.  GeoL  Sur.  Terr,  for  1872,  pp.  474, 47B. 

A  few  imperfect  specimens  of  a  Trigonia  allied  to  T.  evansana  Meek 
have  been  collected  at  Cinnabar  mountain  and  near  Gallatin  city^  Mon- 
tana. The  specific  characters  are  not  sufficiently  well  preserved  to 
be  described.  It  is  remarkable  that  these  are  the  only  specimens  of 
Trigonia  reported  from  the  Upper  Cretaceous  of  the  north  interior 
region.  The  genus  is  well  represented  In  the  beds  of  the  same  age  in 
the  Atlantic  and  Gulf  border  regions  from  New  Jersey  to  TexaS;  and 
also  on  the  Pacific  coast. 

UNIONID^E. 

Genus  UNIO  Ketzius, 

Unio ? 

PI.  XXII,  Fig.  1. 

Fragments  of  Unio  are  not  uncommon,  associated  with  the  coal  beds 
near  the  base  of  the  Colorado  formation  in  southern  Utah.  One  of  the 
best  preserved  specimens  obtained  at  Glendale,  Utah,  is  figured.  This 
form,  which  is  abundantly  represented  there  by  fragments  and  casts, 
seems  to  be  distinct  from  all  the  described  Cretaceous  species,  though 
the  material  in  hand  is  hardly  sufficient  to  characterize  it.  It  is  a  rather 
slender,  compressed  form,  its  outline  broadly  lanceolate.  The  beaks, 
which  are  not  very  prominent,  are  situated  one-third  to  one-fourth  the 
length  of  the  shell  from  the  anterior  end.  The  cardinal  and  basal  mar- 
gins are  subparallel,  the  anterior  end  regularly  rounded,  and  the  poste- 
rior end  more  narrowly  rounded  or  subtruncate.  The  surface  is  smooth, 
excepting  the  posterior  third,  which  is  marked  by  two  obscure  radiating 
folds  or  plications.  Length  of  the  figured  specimen,  66"^"" ;  height,  26"»". 
Some  of  the  fragments  belonged  to  shells  nearly  twice  as  large  as  this. 

SOLEMYIDyE. 

Genus  SOLEMYA  Lamarck. 

SOLEMYAt  OBSCURA  U.  Sp. 

PI.  XXI,  Fig.  8. 

Shell  small,  thin,  elongate,  subcyllndrical;  ventral  and  dorsal  mar 
gins  nearly  parallel;  anterior t  end  regularly  rounded;  posterior t  end 
contracted  immediately  behind  the  beak,  rather  narrowly  roxi^wd^^ 
beak  broad^  incurved^  not  very  prominent,  Bitaated  u^diX  \i[l^'^'&\«s:\^t^ 
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end.    Surface  ornamented  with  faint  lines  of  growth  and  very  obscnre, 

distant,  radiating  lines  that  are  preserved  only  on  the  auteriorl  portion. 

Length,  15"°*;  height,  6"°»;  greatest  convexity  of  single  valve,  about 

The  type  is  a  single  valve,  retaining  only  a  iK)rtion  of  the  shelL  As 
neither  the  hinge  nor  the  pallial  line  has  been  seen,  its  generic  refer- 
ence is  only  provisional. 

Locality  and  position. — ^In  the  Pugnellus  sandstone,  Poison  canyon, 
Huerfano  park,  Colorado. 

CRASSATELLIDyE. 

Genus  CEA88ATELLA  Lamarck. 
Grassatella  exgavata  n.  sp. 

PI.  XXI,  Figs.  10-13. 

Shell  small,  depressed  subquadrate  in  outline;  dorsal  margin  nearly 
straight,  declining  slightly  from  the  beak  to  the  posterior  end,  which 
is  truncate  almost  vertically;  front  slightly  concave  above  for  over  half 
the  distance  from  the  beak  to  the  base  and  regularly  curved  below; 
ventral  margin  forming  a  broadly  ovate  curve;  lunule  broadly  lanceo- 
late and  very  deep;  escutcheon  long  and  well  defined,  but  not  nearly  so 
deep  as  the  lunule;  beaks  near  the  anterior  end,  small,  pointed,  approx- 
imate, and  directed  forward.  Posterior  to  the  umbonal  slope,  which  i& 
broadly  rounded  and  not  very  well  defined,  the  shell  is  compressed. 
Surface  marked  by  fine  lines  of  growth  and  by  narrow,  subequal,  some- 
what irregularly  arranged,  concentric  ridges. 

The  hinge  has  the  structure  characteristic  of  the  genus  and  the  free 
margin  of  the  shell  is  crenate.  Bepresented  by  three  well  preserved 
valves. 

Length,  16°*™;  height,  15"";  convexity  of  one  valve,  4™™. 

The  most  nearly  related  species  with  which  I  am  acquainted  is  Crat- 
satella  cimarronensis  White,  which  has  nearly  the  same  outline  when 
viewed  from  the  side,  but  it  dififers  from  the  present  one  in  its  greater 
convexity,  larger  size,  and  in  the  character  of  its  surface.  Its  lunole 
is  proportionally  much  more  shallow  and  its  hinge  is  bit>ader  and 
stronger. 

Locality  and  position. — From  concretions  in  the  Fort  Benton  shales 
on  AYilliams  creek,  Huerfano  park,  Colorado. 

RUDIST-^. 

Genus  BADIOLITES  Lamarck. 

Badiolites 1 

A  single  fragment  of  a  large  species  of  Badiolite$,  or  SphofntUies  has 

been  collected  by  Mr.  Edwin  Blackburn  in  the  Kiobrara  limestone  at 

Jf orrison,  near  Denver,  Co\oT^^o^^\i^\\\a2^^  ^^fi^^%i  similar  specimen, 
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probably  from  about  the  same  horizon,  that  was  found  near  Canyon  city, 
Colorado. 

The  specimen  from  Morrison  is  a  part  of  the  thick  outer  layer  of  the 
lower  valve.  It  shows  the  characteristic  structure  of  Radiolitesy  con- 
sisting of  large  prismatic  cells  arranged  in  layers  parallel  with  the 
upper  surface  of  the  shell,  and  the  surface  of  each  layer  showing  im- 
pressions of  a  few  slender,  branched,  radiating  ridges  on  one  side  and 
corresx)onding  furrows  on  the  other.  A  little  of  the  outer  surface  of 
the  shell  is  preserved,  showing  narrow  longitudinal  ridges  and  grooves 
each  about  a  millimeter  wide.  The  individual  to  which  this  fragment 
belonged  must  have  been  6  or  8  inches  in  diameter.  The  shell  sub- 
stance is  over  2  inches  thick. 

Compared  with  Badiolitea  atistinenais  Boemer,  which  occurs  in  the 
equivalent  of  the  Colorado  formation  in  Texas,  this  specimen  seems  to 
have  narrower  ridges  and  grooves  on  the  outer  surface,  while  the  pris- 
matic cells  of  the  thick  shell  are  larger.  It  is  doubtful,  however, 
whether  these  differences  are  of  specific  importance,  and  I  think  it 
probable  that  better  material  will  show  that  the  Colorado  specimens 
belong  to  Ji.  atisUnenHs. 

r    Large  specimens  of  ^'  Hippurites^^  probably  belonging  to  this  genus 
have  been  reported  from  the  Niobrara  beds  of  Kansas. 

LUCINID.^. 

Genus  LUCINA  Brugui^re. 

LUCINA  STJBUNDATA  H.  &  M. 

PI.  xxn,  Figs.  5  and  6. 

Lueina  tubundata  Hall  and  Meek,  1856,  Mem.  Am.  Acad.  Arts  and  Soi.,  vol.  v  (n.  8.) 
PL  1,  Fig.  6;  White,  1876,  U.  S.  Geog.  &  Geol.  Sur.  West  100th  Meridian,  vol.  iv, 
p.  184,  PI.  18,  Fig.  12a  /  Meek,  1876,  U.  S.  Geol.  Sur.  Terr.,  vol.  ix,  p.  133,  PI.  17, 
Figs.  2a,  h,o,  d,  e;  Whitfield,  1880,  Geol.  Black  HiUs  of  Dakota^  P-^U,  PI.  U, 
Figs.  17  and  18. 

The  following  is  Meek's  description : 

<^  Shell  small,  subcircular,  compressed,  very  thin;  anterior  side 
broadly  rounded;  basal  margin  semiovate,  the  most  prominent  part 
being  toward  the  front,  more  or  less  contracted  behind,  smooth  within; 
X>osterior  side  narrower  than  the  other^  and  usually  subtruncate  at  the 
extremity;  dorsal  margin  concave  in  outline  just  before  and  convex 
just  behind  the  beaks,  which  are  rather  prominent,  pointed,  and  nearly 
centraL  Surface  ornamented  by  small  concentric  undulations  and  very 
small  parallel  strisB,  which  are  sometimes  crossed  by  obscure  traces  of 
very  fine,  nearly  obsolete,  radiating  striae. 

"  Length,  0.42  inch;  height,  0.32  inch;  convexity,  0.12  inch. 

"  This  little  shell  evidently  varies  much  in  foTm^  WTSi<^  «^g^fsa^^&% 
Bull  loa 7 
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having  the  anterior  portion  of  the  ventral  margin  much  more  prominent 
and  the  posterior  side  more  contracted  than  others.  Generally  there 
is  an  obscure  depression  extending  obliquely  backward  and  downward 
from  the  posterior  side  of  the  beaks,  and  a  stronger  one  passing  from 
the  front  side  of  the  beaks  to  the  upper  part  of  the  anterior  margin. 
Sometimes  both  of  these  impressions  are  obsolete,  whUe  in  other  cases 
they  are  quite  distinct,  and  there  seem  to  be  all  gradations  between." 

The  specimens  now  under  consideration,  two  of  which  are  figured, 
are  in  the  form  of  casts  retaining  only  small  portions  of  the  sheE 
They  seem  to  agree  in  every  respect  with  the  types  of  the  species, 
although  they  come  from  a  much  lower  horizon. 

Locality  andposition, — About  350  feet  above  the  base  of  the  Creta- 
ceous section  in  Upper  Kanab  valley,  Utah,  where  it  is  associated  with 
many  species  characteristic  of  the  Colorado  formation.  Those  described 
by  Dr.  White  came  from  probably  the  same  horizon  southeast  of  Paria, 
Utah,  and  it  occurs  in  the  lower  part  of  the  Coalville  section.  The 
types  and  all  the  other  described  specimens  above  referred  to  were 
coUected  in  the  upper  part  of  the  Fort  Pierre  shales  on  Cheyenne  river. 
South  Dakota. 

LUCINA  JUVENIS  n.  sp. 

PL  XXII,  Figs.  2-4. 

Compare  Ludna  subundata  M.  &  H, 

Shell  small,  relatively  thick,  moderat<ely  convex,  subcircnlar  in  out- 
line; beakssmaU,  central,  approximate;  dorsal  margin  slightly  concave 
in  front  of  the  beaks  and  convex  behind  them;  posterior  end  snbtrun- 
cate,  the  rest  of  the  outline  forming  a  regular  curve.  A  narrow  poste- 
rior portion  of  the  shell  is  considerably  depressed.  Surface  marked  by 
distinct  regular  concentric  undulations,  each  of  which  is  about  half  as 
broad  as  the  intervening  ftirrows.  More  numerous  fine  lines  of  growth 
are  visible  under  a  lens.  Length  of  the  largest  specimen,  6.4™" ;  height, 
gmm .  convexity  of  the  two  valves  united,  about  3"™. 

The  specimens  above  described  are  not  easily  distinguishable  from 
young  individuals  of  Ludna  suhundata,  and  if  they  had  been  found  as- 
sociated with  that  species  they  probably  would  not  have  been  separated. 
Several  examples  were  collected,  all  of  about  the  same  size,  and  no 
larger  shells  of  the  genus  were  found  in  the  same  beds  with  them. 

Comparison  with  the  types  of  L.  subundata  and  with  the  fossils  from 
southern  Utah  that  are  referred  to  the  same  species,  show  that  this  little 
shell  has  relatively  less  prominent  beaks,  its  outline  is  more  nearly  cir- 
cular, and  the  concentric  undulations  are  proportionally  larger. 

Locality  and  position. — In  the  Pugnellus  sandstone  near  Midachite 
post-office  and  in  Poison  canyon,  Huerfano  park,  Colorado. 


STAKTON.]  CAKDIID^.  99  . 

CARDIIDyE. 

Genus  CAEDIUM  Linnaeus. 

Caedium  paupeeculum  Meek. 

PL  XXII,  Figs.  9-12. 

Cardium  pauperoulum  Meek,  1871,  Ann.  Kept.  U.  S.  Geol.  Sur.  Terr,  for  1870,  p.  306; 
White,  1879,  idem  for  1877,  p.  291,  PI.  9,  Fig.  3a. 

Cardium  suhcurium  Meek,  1873,  idem  for  1872,  p.  476 ;  1877,  U.  S.  Geol.  Expl.  40th  Par- 
allel, vol.  IV,  p.  152,  PI.  15,  Fig.  3a. 

Original  description: 

"Shell  small,  very  thin,  rather  compressed,  subovate  or  subcircular; 
beaks  moderately  prominent  and  nearly  central;  surface  ornamented 
by  about  thirty  regular,  simple,  distinctly  defined,  radiating  cosrse, 
which  about  equal  the  intermediate  farrows,  and  (owing  to  the  thinness 
of  the  valves)  are  well  defined  internally,  and  thus  impart  a  plicated 
or  crenated  character  to  the  margins;  crossmg  these  are  numerous 
very  regular,  well-defined,  delicate  marks  of  growth  that  are  usually 
less  distinct  on  the  posterior  third,  but  give  a  neatly  crenulated  appear- 
ance to  the  cost^e  ftirther  forward. 

''The  specimens  yet  seen  of  this  little  shell  are  rarely  more  than 
about  0.50  inch  in  diameter,  and  are  all  more  or  less  flattened  or  other- 
wise distorted.  Sometimes  they  are  distorted  by  anteroposterior 
pressure,  so  as  to  present  somewhat  the  appearance  and  outline  of  a 
Lima^  being  higher  than  wide,  and  more  or  less  oblique,  while  in  other 
examples  they  are  distorted  by  vertical  pressure,  so  as  to  present  little 
or  no  obliquity,  and  to  show  a  greater  anteroposterior  diameter  than 
height.  I  have  not  seen  the  hinge,  but  some  impressions  in  the  matrix 
show  that  it  has  anterior  and  posterior  lateral  teeth  like  those  of  Oar- 
dium;  it,  however,  does  not  belong  properly  to  the  typical  section  of 
that  genus." 

The  types  are  distorted  internal  casts  and  molds  of  the  surface,  some 
of  which  show  the  natural  form,  and  Meek's  figure  published  by  White 
(loc.  cit.)  is  an  incorrect  restoration.  The  comparison  of  a  large  series 
of  si)ecimens  in  all  states  of  preservation  has  fully  established  the  iden- 
tity of  Cardium  suhcurium  with  C,  pauperculum.  The  sandstone  casts 
to  which  the  former  name  was  given  were  thus  described  : 

"Shell  under  medium  size,  truncato-suborbicular,  about  as  high  as 
wide,  rather  convex,  and  but  "very  slightly  oblique;  beaks  nearly  cen- 
tral, rather  prominent,  distinctly  incurved  almost  at  right  angles  to  the 
hinge;  iwsterior  margin  truncated  with  a  slight  forward  obliquity,  so 
as  to  connect  with  the  dorsal  margin  at  an  obtuse  angle;  anterior  mar- 
gin rounding  regularly  into  the  base,  which  describes  a  slightly  oblique 
semiovate  curve,  being  more  prominent  behind,  where  it  rounds  up 
very  abruptly  to  the  posterior  margin,  so  as  to  give  a  subau^^d'ax  wiX>- 
line  to  the  posterior  basal  extremity;  umbonal  slopes  raWiet  '^TomvafewX)^ 
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but  not  angular;  hiuge  margiu  shorter  than  the  length  of  the  valves. 
Surface  ornamented  by  small,  regular,  simple,  radiating  costse,  and 
moderately  distinct  lines  of  growth." 

The  costae  vary  in  number  from  thirty  to  thirty-five  and  three  or  four 
of  those  on  the  posterior  umbonal  slope  are  more  elevated,  more  angu- 
lar, and  farther  apart  than  the  others,  giving  that  region  of  the  shell 
an  angular  appearance  when  they  are  not  eroded. 

Some  specimens  are  nearly  circular  in  outline,  the  height  and  length 
being  equal,  but  in  most  cases  the  height  from  beak  to  ventral  margin 
is  greater  than  the  length  or  antero-posterior  diameter. 

The  specimens  selected  for  illustration  are  somewhat  smaller  than 
the  average  size.  One  from  Huerfano  park,  Colorado,  measures  14>"* 
in  length,  16™°»  in  height,  and  the  convexity  of  the  single  valve  is  6"». 
A  few  examples  have  been  collected  that  are  considerably  larger. 

Locality  and  position, — The  types  are  from  dark  fissile  shales  near 
the  lower  part  of  the  Colorado  formation,  20  miles  west  of  Fort  Bridger. 
Wyoming.  It  is  abundant  at  the  same  horizon  on  Sulphur  creek, 
Wyoming,  and  occurs  in  the  coal-bearing  sandstones  at  that  locality. 
The  types  of  Cardium  suhcurtum  were  collected  in  the  sandstone  of 
the  "  second  ridge"  at  Coalville,  Utah,  and  it  is  found  near  the  base  of 
the  same  section;  also  in  the  Pugnellns  sandstone  at  several  locahties 
in  Huerfano  park,  Colorado. 

Cardium  trite  White. 

PI.  XXII,  Figs.  7  and  8. 

Cardium  tnte  White,  1879,  Ann.  Rept.  U.  8.  Geol.  Sur.  Terr,  for  1877,  p.  291,  PI.  5, 
Figs.  4a  and  5. 

Original  description : 

"Shell  broadly  subovateor  suborbicular,  height  and  width  about  equd: 
valves  gibbous,  regularly  arching  from  beak  to  base;  median  portion 
regularly  convex;  sides  a  little  flattened  above  the  middle;  rostral  por- 
tion narrowed,  elevated,  arched;  beaks  situated  well  toward  the  fronts 
much  elevated  above  the  hinge-line,  prominent,  incurved,  approximate, 
and  turned  very  slightly,  if  any,  forward;  hinge-margin  moderately 
long  for  a  species  of  this  genus;  front  having  a  short,  oblique  trunca- 
tion above,  from  the  lower  end  of  which  the  whole  free  margin  of  the 
shell  is  continuously  rounded  to  the  posterior  extremity  of  the  hinge^ 
the  convexity  varying,  but  not  very  greatly,  in  different  parts.  Surface 
marked  by  very  numerous  fine  costae  of  nearly  uniform  size  on  all  parts 
of  the  shell,  every  third  one  of  which  only  bears  upon  its  back  many 
small  nodes  or  short  spines. 

"Height  from  base  to  beak,  35"" ;  width,  36">".  The  height  is,  how- 
ever, sometimes  greater  than  the  width. 

"This  species  bears  mote  resemblance  to  C  curium  Meek  &  Hayden 
than  to  any  other  specie?^  oi  CarA\um^^\»^<&^*sr^i^tt^xa.t\ie  Cretaceous 
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rocks  of  the  West,  but  the  prominent  umbonal  ridge,  and  the  coarser 
and  nonspiniferous  costse  of  that  species,  besides  many  other  details, 
clearly  separate  it  from  the  species  here  described;  the  peculiar  char- 
acter of  the  surface  markings  also  separate  it  from  any  other  described 
species  with  which  it  is  in  any  danger  of  being  confounded. 

'^Position  and  locality. — Cretaceous  strata,  probably  equivalent  with 
the  lower  portion  of  the  Colorado  group;  head  of  Waterpocket  canyon, 
southern  Utah,    Collected  by  Mr.  G.  K.  Gilbert." 

CYRENID^E. 

Genus  CYEENA  Lamarck. 
Cyeena  (Velobitina)  securis  Meek. 
PI.  XXIII,  Figs.  1-3. 

Cwhicula  (Cyrenaf)  securis  Meek,  1873,  Ann.  Rept.  U.  S.  Geol.  Sur.  Terr,  for  1872,  p. 

494;  White,  1879,  idem  for  1877,  p.  289,  PI.  3.  Fig.  2,  a,  &,  c. 
Cyrena  ( VelaHHna)  erecta  Wliite,  1876,  Geol.  Uinta  Mts.,  p.  117. 
Compare  Cyrena  ( Veloritina)  durkeei  (Meek)  White.  1876,  U.  S.  Geog.  and  Geol.  Sarv. 

West  100th  Meridian,  vol.  iv,  p.  207,  PL  21,  Figs.  13a,  6. 

The  original  description  was  based  on  an  internal  cast.  Near  the 
same  locality  Dr.  White  obtained  well  preserved  examples  which  he 
described  as  follows : 

"  Shell  of  medium  size,  obliquely  subovate  in  marginal  outline  when 
adult,  but  subcircular  when  young,  gibbous,  especially  the  upper 
median  portion,  but  somewhat  laterally  compressed  at  the  i)08tero- 
basal  portion;  antero-basal,  basal,  and  postero-basal  borders  forming  a 
continuous,  almost  regular,  curve;  the  dorsal  outline,  by  lateral  view, 
also  broadly  rounded  from  the  beaks  to  the  x)ostero-basal  border;  front 
a  little  concave  transversely  below  the  beaks,  and  also  vertically  con- 
cave from  the  beaks  to  a  point  a  little  below  the  midheightof  the  shell; 
beaks  prominent,  approximate,  and  curved  forward ;  ligament  short 
and  narrow.  This  concavity  of  the  dorsum  resembles  an  escutcheon, 
except  that  it  is  not  defined,  especially  at  the  ends;  it  is  moderately 
deep,  narrow,  and  bounded  at  the  sides  by  the  abrupt  rounding  inward 
and  downward  of  the  surface  from  the  outer  side  of  each  valve,  so  that 
the  hinge  margin  is  wholly  hidden  from  sight  by  a  side  view  of  the 
shell;  hinge  and  interior  unknown.  Surface  marked  by  the  ordinary 
lines  and  imbrications  of  growth. 

"Height,  33*"°';   antero-posterior  width  the  same;  thickness  about 

The  additional  specimen  now  before  me,  though  slightly  crushed  just 
behind  the  beak,  shows  the  larger  part  of  the  hinge.  There  are  three 
rather  small,  slightly  divergent  cardinal  teeth  (in  the  left  valve)  of 
which  the  middle  one  is  somewhat  larger  than  the  others.  The  latAV^V 
teeth  are  long  and  prominent,  apparently  i\ot  »tr\at/e. 
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Both  Prof.  Meek  and  Dr.  White  have  pointed  out  the  dose  resem- 
blance of  this  form  to  Corbicula  ( Veloritina)  durkeeij  a  common  species 
of  the  Bear  River  formation  which  underlies  the  beds  containing  CyretM 
securia.  Some  individuals  of  the  former  have  almost  exactly  the 
outline  of  this  species,  but  they  are  usually  larger  and  thicker  shells 
and  the  hinge  seems  to  be  proportionally  stronger  and  with  more  diverg- 
ent teeth.  I  think,  however,  that  they  belong  to  the  same  genus.  In 
southern  Utah  several  forms  of  Cyrena  are  common  near  the  base  of 
the  Colorado  formation,  where  they  are  associated  with  Olaucofiia  coal- 
villensis,  Barhatia  micronema,  AdmetopsiSj  etc.  The  specimen  de- 
scribed by  Dr.  White  as  Cyrena  ( Veloritina)  durkeei  came  from  this 
horizon  and  might  be  referred  with  equal  propriety  to  C.  securis. 
Others  associated  with  them  approach  the  form  of  Cyrena  inflexa^  and 
still  others  differ  from  a]l  those  species,  though  I  suspect  that  they  all 
belong  to  one  variable  species.    (See  PI.  xxiii.  Figs.  3  and  4.) 

None  of  the  species  herein  referred  to  Cyrena  are  typical  examples  of 
that  genus.  They  all  seem  to  belong  to  Meek's  subgenus  Veloritina, 
which  he  regarded  as  belonging  to  Corbicula  and  which  combines  some 
of  the  features  of  Corhicvla,  Velorita,  and  Cyrena^  though,  as  it  seems 
to  me,  somewhat  more  nearly  related  to  Cyrena  than  to  the  other  tvro 
genera. 

Locality  and  position. — From  the  coal-bearing  sandstones  at  Bear 
Kiver  city  and  near  Hilliard  station,  Wyoming,  probably  near  the  top 
of  the  Colorado  formation. 

Cybena  ^quilatebalis  Meekt 
PI.  XXII,  Figs.  14  and  15. 

Corbicula  cBquilaterali8  Meek,  1873,  Ann.  Kept.  U.  S.  Gool.  Sur.  Terr,  for  1872,  p.  495. 

Original  description : 

^^  Shell  (as  determined  from  an  internal  cast)  subtrigonal,  and  nearly 
or  quite  equilateral,  rather  convex;  height  about  five-sixths  the  length; 
anterior  and  posterior  extremities  nearly  equally,  and  rather  narrowly 
rounded;  ventral  margin  forming  a  nearly  semielliptic  curve,  the  most 
prominent  part  being  at  the  middle;  beaks  rather  prominent^  and  very 
nearly,  if  not  quite,  central;  umbonal  slopes  not  prominently  rounded; 
dorsal  outhne  declining  subequally  from  the  beaks  in  front  and  rear, 
the  posterior  slope  being  convex  in  outline,  and  the  anterior  concave; 
muscular  impressions  shallow.     (Surface  and  hinge  unknown.) 

'^Length,  1.72  inches;  height,  1.45  inches;  convexity,  about  0.d2 
inch." 

This  species  has  never  been  figured  and  the  type  has  not  been  pre- 
served. Eecent  collections  from  the  typical  locality  contain  casts  that 
agree  well  with  the  description  and  associated  with  them,  one  speci- 
men retaining  the  shell,  which  is  believed  to  belong  to  the  same  species. 
The  beak  is  about  ta\t^ay\i«l^^^\\Xi\i^TB\ji^l^  and  the  anterior  end, 
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but  the  cast  of  the  same  specimen  would  be  much  more  nearly  equilat- 
eral. The  surfiace  is  smooth  with  obscure  lines  of  growth.  The  details 
of  the  hinge  are  almost  precisely  the  same  as  in  the  preceding  species, 
excepting  that  the  anterior  lateral  tooth  is  much  Smaller.  In  form  the 
species  is  closely  related  to  C  inflexa  Meek. 

Locality  and  position. — From  the  coal-bearing  sandstones  at  Bear 
River  city,  Wyoming,  probably  near  the  top  of  the  Colorado  formation. 

Cybena  inflexa  Meek. 

PI.  XXII,  Fig.  13. 

Carhicula  ( Veloritina)  inflexa  Meek,  1873,  Ann.  Kept.  U.  S.  Geol.  Sur.  Terr,  for  1872, 

p.  493. 
Cyrena  inflexa  White,  1879,  idem  for  1877,  p.  290,  PI.  10,  Figa.  7a  and  6. 

Original  description: 

^^  Shell  longitudinally  ovate,  a  little  less  than  two-thirds  as  high  as 
long,  moderately  convex;  posterior  extremity  rather  narrowly  rounded 
or  apparently  sometimes  faintly  subtruncated;  anterior  very  short,  sub- 
truncated,  or  more  or  less  sinuous  in  outline  just  in  advance  of  the  beaks 
on  the  abrupt  forward  slope  above,  and  rather  abruptly  rounded  below; 
basal  margin  semiovate  or  semielliptic;  dorsal  margins  inflected  and 
forming  a  long  convex  slope  from  the  umbonal  region  posteriorly ;  beaks 
rather  depressed,  oblique,  incurved,  and  placed  near  the  anterior  end; 
umbonal  slopes  not  prominently  rounded;  surface  merely  showing  fine, 
rather  obscure  marks  of  growth;  anterior  muscular  impression  rather 
strongly  defined  and  obliquely  ovate;  posterior  muscular  impression 
larger  and  obscure;  pallial  line  showing  a  deep,  angular,  ascending 
sinus;  posterior  lateral  teeth  of  hinge  very  long,  linear,  and  nearly  or 
quit«  smooth;  anterior  short;  cardinal  teeth  very  oblique. 

^^  Length  of  a  specimen,  a  little  under  medium  size,  1.35  inches ;  height, 
0.39  inch;  convexity,  0.68  inch. 

^^This  species  is  more  depressed  and  elongated  than  any  of  those  hith-. 
erto  described  from  the  far  western  localities,  excepting  one  or  two  from 
the  coal  formations  on  Bitter  creek,  Wyoming,  from  which  it  differs  in 
having  its  beaks  placed  farther  forward.  It  will  also  be  readily  dis- 
tinguished from  those  shells,  as  well  as  from  all  of  the  other  species  of 
the  genus  yet  known,  from  any  of  our  rocks,  by  having  an  angular, 
ascending,  and  comparatively  deep  sinus  in  its  pallial  line,  almost  like 
that  seen  in  many  types  of  the  Veneridae.  This  character  is  so  strongly 
marked  that  it  was  not  until  I  had  succeeded  in  getting  a  tolerably 
clear  idea  of  the  nature  of  the  hinge  that  I  could  beheve  the  shell  re- 
lated to  the  group  to  which  1  have  referred  it.  As  was  pointed  out  by 
Mr.  Try  on,  some  years  back,  the  existing  American  species  of  Cyrena 
and  Corbicula  have  the  pallial  line  more  or  less  sinuous;  while  in 
nearly  all  of  those  from  foreign  countries  it  is  simple.  I  have  also  a.^- 
certained  that  nearly  all  the  extinct  Xorth  Amexicaii  s^^iiv^^-^^X^^taift^^ 
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have  the  x)allial  line  sinuous.  The  sinus,  however,  is  usually  shallow 
and  rounded,  or  obtuse,  in  our  fossil  species;  that  of  the  shell  here 
under  consideration  being  unusually  deep  and  angular. 

'-^Locality  and  position. — Near  Missouri  river,  below  Gallatin  city. 
Montana,  where  it  occurs,  associated  with  Trigonia^  I^ioceramuSj  Gar- 
diunij  Ostrea,  and  other  marine  Cretaceous  fossils." 

CYPRINID^C. 

Genus  VENIELLA  StoUczka. 

Veniella  mortoni  M.  &  H. 

PI.  XXIII,  Pigs.  6-9. 

Venilia  mortoni  Meek  and  Hayden,  1862,  Proc.  Acad.  Nat.  Sci.  Phila.,  p.  27. 
Veniella  mortoni  Meek,  1876,  U.  S.  Geol.  Sur.  Terr.,  vol.  ix,  p.  154,  PI.  4,  Figs.  3fl,>. 

Revised  description : 

"  Shell  transversely  oblong,  or  subtrapezoidal  in  outline,  gibbous, 
thick,  and  strong;  base  nearly  straight,  but  rounding  up  in  front; 
dorsal  margin  x)arallel  to  the  base,  excepting  where  it  declines,  at  first 
gently,  then  abruptly,  into  the  obliquely-truncated  posterior;  anterior 
side  truncated  vertically  immediately  in  front  of  the  beaks,  just  below 
which  there  is  a  slight  sinuosity  of  outline,  as  seen  in  a  side  view; 
posterior  basal  extremity  narrowly  rounded,  or  subangular;  beaks  v^ 
oblique,  strongly  incurved,  gibbous,  and  placed  directly  over  the  anter 
rior;  umbonal  slopes  forming  a  prominent,  rather  angular,  oblique 
ridge,  from  each  beak  to  the  posterior  basal  extremity;  lunule  and 
escutcheon  impressed,  but  without  strongly-  defined  margins;  surface 
marked  with  distinct  concentric  striae,  and  stronger,  irregular  ridges, 
the  latter  of  which  sometimes  pass  into  regular,  rather  distant,  low 
varices  on  the  umbones. 

"Length,  1.66  inches;  height,  1.40  inches;  convexity,  1.17  inches. 

"This  species  is  nearly  related,  at  least  in  external  characters,  to  F. 
Conradi  Morton,  but  differs  in  being  more  oblique  and  more  depressed 
at  the  beaks,  which  are  also  x)laced  directly  over  the  more  truncated 
anterior  margin.  It«  dorsal  margin  is  also  longer  and  less  sloping  than 
in  Morton's  species.  It  will  be  more  readily  distinguished  frt>m  the 
last  by  its  greater  proportional  length,  less  angular  umbonal  slopes, 
and  rougher  surface. 

"I  have  not  seen  the  hinge  of  this  species;  but  from  its  form  and 
general  external  appearance,  there  is  little  reason  for  doubting  that  it 
belongs  to  the  genus  under  which  it  is  placed. 

'' Locality  and  position. — Chippewa  point,  on  the  upper  Missouri,  near 
Fort  Benton ;  from  the  Fort  Benton  group  of  the  Cretaceous." 

The  specimens  that  are  figured  on  PI.  xxiii  came  from  the  upper 
part  of  the  Fort  Benlon  «>\\a\^^  v>w\>[v^  MV'w^^'5v»»\ysi^x.,20  miles  west  of 
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Pueblo,  Coloraao.  They  differ  from  the  type  in  that  the  beaks  are  not 
qvdte^.iSK}  near  the  anterior  end  and  the  posterior  end  is  more  narrowly 
^odnded,  but  these  differences  are  not  regarded  of  specific  importance. 
This  species  may  also  be  compared  with  Veniella  humilis  M.  &  H., 
which  is  found  at  the  top  of  the  Montana  formation. 

The  hinge  (of  the  left  valve)  is  very  much  like  that  of  V.  conradij  the 
type  of  the  genus  there  being  three  strong,  thick  cardinal  teeth  and  a 
long  posterior  lateral  tooth. 

Veniella  goniophoba  Meek. 
PI.  xxni,  Pig.  5. 

Veniella  goniophara  Meek,  1876,  U.  S.  Geol.  Sur.  Terr.,  vol.  ix,  p.  152,  Fig.  12  in  text, 
and  PI.  4,  Fig.  4. 

"  Shell  rather  thin,  short,  subquadrateor  subtrapezoidal,  with  length 
only  slightly  greater  than  the  height,  becoming  extremely  gibbous  with 
age,  the  convexity  of  large  specimens  sometimes  equaling  the  length; 
dorsal  outline  more  or  less  straightened,  or,  in  large  adult  specimens, 
curving  downward  somewhat  posteriorly  to  the  rather  short,  truncated, 
X>o8terior  margin;  basal  margin  generally  rather  deeply  rounded  in 
outline  anteriorly,  and  straightened  or  even  slightly  sinuous  and  ascend- 
ing posteriorly,  to  the  posterior  basal  extremity,  which  is  distinctly 
angular;  anterior  side  narrowly  rounded  below,  and  deeply  sinuous 
under  the  beaks  above;  beaks  prominent,  very  gibbous,  obliquely  and 
strongly  incurved,  in  young  shells  located  near  the  anterior  side,  though 
not  quite  as  prominent  as  the  margin  below,  but  in  the  adult  sometimes 
overhanging  the  anterior  margin ;  lunule  excavated,  but  apparently 
not  defined  by  a  marginal  ridge;  posterior  umbonal  ridge  very  promi- 
nent and  strongly  angular  from  the  beaks  to  the  posterior  basal  angle, 
while  the  space  between  it  and  the  dorsal  margin  is  concave;  surface 
showing  concentric  striae,  and  generally  a  few  stronger  ridges. 

^^  Length  of  the  largest  specimen  seen,  1.60  inches;  height  of  same, 
1.38  inches;  convexity,  1.56  inches. 

^<  Casts  of  this  species  show  the  posterior  lateral  teeth  of  the  hinge 
to  present  the  usual  characters  of  the  genus ;  while  in  one  specimen  the 
posterior  cardinal  tooth  of  the  right  valve  can  be  seen  to  be  strong  and 
deeply  bifid.  Another  specimen  shows  the  middle  cardinal  tooth  of  the 
left  valve  to  be  strong,  prominent,  broadly  trigonoid  conical,  and  slightly 
curved  upward  at  thcend,  as  in  the  type-species,  and  the  i)osterior  car- 
dinal to  be  narrow  and  arcuate;  the  oblique,  trigonal  pit  for  the  middle 
cardinal  tooth  of  the  other  valve  occupying  the  space  between  the  two. 
NoDC  of  the  specimens  show  the  anterior  cardinal  tooth  of  either  valve; 
but  enough  of  the  hinge  and  other  characters  can  be  determined  to  re- 
move all  doubt  in  regard  to  its  being  a  true  typical  Veniellu  and  not  a 
Venilieardia. 

**  Generally,  the  internal  casts  of  this  species  t^tam  uo  \.T^^ift»  ^1  XSoft 
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surface-markings,  but  sometimes  they  present  faint  remains  of  coneea- 
trie  undulations.  The  posterior  umbonal  ridges,  however,  are  always 
strongly  defined,  and  angular  even  on  internal  casts.  Some  large  speci- 
mens have,  in  easts,  a  strong,  obtuse  ridge  near  the  dorsal  margin  of 
eaeh  valve,  apparently  bounding  a  kind  of  broad  lanceolate  escuteheon, 
the  middle  and  deeper  piirt  of  which  is  occupied  by  the  rather  narrow 
ligament. 

"  Young  specimens  of  this  shell  present  much  the  general  outline  of 
small  individuals  of  Veniella  ( Venilieardia  obtruficata)  Stoliczka,  (Pal- 
aeont.  Ind.,  iii,  PI.  VTii,  Figs.  7  and  7a,  h) ;  but  they  have  the  umbonal 
ridge  of  each  valve  much  more  deeply  defined,  while  the  hinge  charac- 
ters of  the  two  shells  are  altogether  different.  Of  course,  if  Dr.  Mor- 
ton's name  Venilia  should  be  retained  for  this  genus,  the  name  of  this 
species  would  become  Venilia  goniophora. 

"  Locality  and  position. — Missouri  river,  near  Fort  Benton ;  Fort  Ben- 
ton group  of  the  Cretaceous.'' 

Dr.  White  reports  the  species  from  "  southeast  of  Paria,  Utah."  ^ 

There  is  some  reason  for  doubting  that  this  is  really  distinct  from 
Veniella  mortoni, 

VENERIDyE. 

Genus  TAPES  Megerle  v.  Miihlfeldt. 

Tapes  cyrimeriformis  n.  sp. 

PI.  XXIV,  Figs.  1-6. 

Shell  of  medium  size,  equivalve,  moderately  convex,  subcircnlar  in 
outline;  beaks  small,  approximate,  situated  a  little  in  advance  of  the 
middle;  cardinal  margin  sloping  with  nearly  equal  gentle  convexity 
in  both  directions  from  the  beaks;  anterior  end  broadly  and  regularly 
rounded;  posterior  end  slightly  subangular  above  and  rounded  below; 
basal  margin  forming  a  regular  gentle  curve.  Surface  marked  by  fine 
lines  of  growth.  There  is  no  distinctly  defined  lunule.  The  ligament, 
which  is  preserved  on  some  specimens,  is  relatively  large  and  prominent 

Hinge  of  right  valve  with  three  strong,  divergent,  cardinal  teeth,  of 
which  the  posterior  is  deeply  bifid  and  the  other  two  are  smaller  and 
more  approximate.  In  the  left  valve,  which  also  has  three  teeth,  the 
anterior  tooth  is  very  small,  the  middle  one  is  larger  and  slightly  bifid, 
and  the  posterior  one  is  very  long  and  oblique  and  situated  near  the 
outer  margin  of  the  hinge. 

The  muscular  scars  are  large,  ovate,  not  very  strongly  marked ;  pal- 
lial  sinus  deep,  ascending  and  narrowly  rounded  at  the  extremity. 

One  of  the  type  specimens  measures  49"""  in  length,  42™"  in  height, 
and  16""  in  convexity  of  both  valves  united.    The  corresponding  meas- 

>  S«e U.S. Geog. an^ GwiV^tax. \S'^«t IQQtlv Meridian,  vol.  iv, p.  185. 
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urements  ot  another  specimen,  that  is  much  more  convex  than  any  of 
the  others,  are:  Length,  44""";  height,  SG"*";  convexity,  18™".  Other 
examples  are  somewhat  larger  than  either  of  these. 

This  species  would  probably  be  included  in  Cyprimeria  as  extended 
and  defined  by  Zittel  in  the  Handbuch  der  Palseontologie,  but  it  differs 
from  the  typical  species  of  that  genus  in  that  it  is  equivalve,  its  valves 
are  not  twisted,  and  its  pallial  sinus  is  deep.  The  hinge  resembles  that 
of  Cyprimeria  in  a  general  way,  especially  if  the  two  anterior  teeth  of 
the  right  valve  be  regarded  a '» one  bifid  tooth.  Ventis  faha  Sow.,  which 
is  apparently  a  closely  related  form  showing  precisely  the  same  generic 
characters,  has  been  referred  by  some  authors  to  Cyprimeria ^  but  Holz- 
apfeU  has  recently  regarded  it  as  a  Tapes^  and  after  comparing  the 
Colorado  fossils  with  recent  species  of  that  genus  the  reference  seems 
to  me  a  natural  one. 

Locality  and  position. — In  the  Pugnellus  sandstone  on  Williams 
creek.  Muddy  creek,  and  Poison  canyon,  Huerfano  i)ark,  Colorado. 
Casts  that  are  believed  to  belong  to  this  si)ecifts  have  been  found  in 
the  ''first  ridge''  at  Coalville,  Utah. 

Genus  LEGUMEN  Conrad. 

This  genus  was  described  in  1858  *  and  the  description  was  supple- 
mented in  1860  3  after  the  hinge  of  both  valves  had  been  studied.  The 
type  is  Legumen  ellipticumj  from  the  cretaceous  beds  near  Ripley,  Miss- 
issippi. 

It  has  always  referred  to  the  Solenidae,  but  in  form  and  in  the  details 
of  the  hinge  it  agrees  very  closely  with  Tapes  fra^ilis  (d'Orb.),  and  I 
believe  that  it  is  congeneric  with  that  species  which  is  the  type  of  Stol- 
iczka's  genus  Baroda,  If  this  proves  to  be  true  Baroda,  being  a  later 
name,  should  be  treated  as  a  synonjon. 

In  Tryon's  Structural  and  Systematic  Conchology,  vol.  m,  p.  132, 

this  genus  is  erroneously  called  Legumenaia  Conrad. 

» 

Legumen,  sp. 
PL  XXIV,  Fig.  11. 

In  the  Pugnellus  sandstone  in  Poison  canyon,  Colorado,  a  single 
specimen  was  found  that  probably  belongs  to  this  genus.  It  is  a  cast 
of  a  left  valve  retaining  a  little  of  the  shell  near  the  dorsal  margin,  but 
it  does  not  show  the  structure  of  the  hinge  nor  the  pallial  line. 

In  outline  it  is  not  very  different  from  Baroda  wyomingensi4t  Meek, 
from  the  upper  portion  of  the  Montana  formation,  and  it  is  still  more 
nearly  like  the  forms  from  the  Ripley  beds  on  which  Conrad  founded 
his  genus  Legumen, 

■Die  Mollusken  d.  Aachener  Kreide,  II.  Abtheil.,  p.  165,  PI.  13,  Figs.  7-10,  Palsontographica,  vol. 85. 
>  Jour.  Acad.  Kat  Sci.  PhllA.,  2d  ser.,  voL  in,  p.  325. 
s  Idem,  vol.  iv,  p.  277. 
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Genus  CALLISTA  Poll. 
Callista  (Dosiniopsis?)  orbiculata  H.  &  M. 

Pl.  XXIV,  Figs.  9  and  10. 

Cytherea  orbiculata  Hall  and  Meek,  1856,  Mem.  Am.  Acad.  Arts  and  6ci.  n.  b.,  toI  v, 

p.  382,  PI.  1,  Fig.  7. 
Mereirix  orbiculata  Meek  and  Hay  den,  1860,  Proc.  Aoad.  Nat.  ScL  Phila.,  p.  185. 
Dione  orbiculata  Meek,  1864,  Smithsonian  Check  List  Invert.  Foss.  of  N.  A.,  p.  13. 
Callista  {Do8inio2)n8)  orbiculata  Meek,  1876,  U.S.GeoL  Sur.Terr,,  voLix,p.  186,P1.5, 

Figs.  2  a-c. 

Eevised  description : 

"  Shell  thick,  suborbicular;  beak  moderately  elevated  and  near  the 
anterior  side;  iwsterior  margin  regularly  rounded;  sur£Eu>e  marked  by 
fine,  equal,  concentric  lines. 

"Length,  1.08  inches;  height,  1  inch;  width,  0.66 inch. 

"  Our  specimens  of  this  species  are  merely  internal  casts,  with  por- 
tions of  the  shell  attached.  Like  that  first  figured  by  Prof.  Hall  and 
the  writer,  they  present  no  characters  by  which  we  can  determine 
definitely  its  generic  relations.  Some  of  the  specimens  show  the  mus- 
cular impressions  to  be  shallow  and  ovate  in  form;  the  posterior  im- 
pression being,  as  usual,  broader  than  the  anterior.  The  pallial  line  is 
provided  with  a  triangular  sinus,  which  extends  a  little  obliquely 
upward  and  forward,  about  two-thirds  of  the  distance  from  its  base 
toward  the  middle  of  the  valves,  its  sides  converging  at  an  angle  of 
about  1250  to  130°. 

"  Although  some  of  our  specimens  i>re8ent  exactly  the  form  of  the 
figure  above  cited,  the  majority  of  them  differ  considerably,  being  more 
nearly  transversely- ovate  in  outline,  in  consequence  of  the  x>ostmor 
side  being  more  extended  and  less  broadly  rounded.  These  may  belong 
to  a  diflferent  species;  but  as  they  vary  in  this  respect,  and  their  mus- 
cular and  paUial  impressions,  as  well  as  the  thickness  of  the  shell,  are 
exactly  as  in  the  more  orbicular  individuals,  I  do  not  think  it  advisable 
to  separate  them  without  being  satisfied,  from  the  comparison  of  better 
specimens,  that  they  are  distinct. 

"Should  these  more  nearly  ovate  specimens  be  identical  with  C.  or- 
hiculuta,  as  believed,  the  specimen  first  figured  in  the  memoirs  of  the 
American  Academy  of  Arts  and  Sciences  must  give  an  incorrect  idea 
of  the  general  form  of  this  species,  since  a  majority  of  the  specimens 
are  much  less  broadly  rounded  posteriorly. 

"  Some  varieties  of  this  species,  especially  the  broader  forms,  resemble 
somewhat  the  species  C.  Owenafia,  but  they  are  usually  less  concave  in 
outline  just  in  advance  of  the  beaks,  and  the  pallial  sinus  is  always 
difterent  in  form,  as  may  be  seen  by  the  figures.  Some  of  the  varieties 
also  resemble  our  (7.  Deweyi  in  form,  as  well  as  in  the  pallial  sinus  and 
mnsciilar  impressions,  but  it  is  evidently  a  much  thicker  shell,  and  often 
distinctly  more  gibbous. 
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^'Locality  and  position. — Five  miles  below  the  mouth  of  James  river, 
at  the  base  of  the  Fort  Benton  group,  or  formation  No.  2  of  the  Upper 
Missouri  Cretaceous.  It  was  from  this  same  locality  and  position  that 
the  specimen  first  figured  by  Prof.  Hall  and  the  writer  was  obtained.^ 

Callista  (Aphbodina!)  tenuis  H.  &  M. 
PI.  XXIV,  Figs.  7  and  8. 

Cyiherea  tenuis  Hall  and  Meek,  1856,  Mem.  Aju.  Acad.  Arts  and  Sci.,  n.  a.,  toI.  v,  p.  88^^ 

PI.  1,  Fig.  5. 
Meretrix  tenuis  Meek  and  Hayden,  I860,  Proc.  Aoad.  Nat.  Sol.,  Phila.,  p.  185. 
DUme  t  tenuie  Meek,  1864,  Smithsonian  Check-List,  Invert.  Fobs,  of  N.  A.,  p.  13. 
CciZlMto  (Jj>Aro(2tiiaf)tenttM  Meek,  1876,  U.  S.  Geol.  Sur.  Terr.,  voLix,  p.l88yPl.&. 

Figs.  1,  a-d. 

Revised  description : 

"  Shell  thin,  varying  in  form  from  subcircular  to  transversely  oyate^ 
rather  gibbous  at  maturity.  Anterior  side  rather  short,  obliquely  sub- 
truncate  above,  and  abruptly  rounded  below;  base  forming  a  semi- 
ovate  curve,  being  a  little  more  prominent  before  than  behind  the  mid- 
dle; posterior  side  narrowly  rounded,  or  subtruncate;  beaks  moder- 
ately prominent,  somewhat  gibbous  in  old  shells,  incurved,  contiguous, 
and  placed  nearly  halfway  between  the  middle  and  anterior  side;  lunule 
obovate,  flat,  and  not  very  distinctly  defined.  Surface  marked  by  fine, 
crowded,  concentric  strise,  and  sometimes  a  few,  obscure,  parallel  fur- 
rows near  the  border. 

"Length  of  an  adult  shell  (oval  var.),  1  inch;  height,  0.78  inch;  con- 
vexity, 0.66  inch. 

'•  ISTone  of  our  specimens  exx)ose  the  interior,  but  internal  casts  show 
that  the  muscular  impressions  are  faintly  marked  and  of  a  rather  nar- 
row ovate  form,  both  before  and  behind.  The  pallial  line  is  also  seen 
to  be  provided  with  a  broad,  shallow  sinus,  having  nearly  the  form  of 
an  equilateral  triangle.  Little  or  nothing  being  known  in  regard  to 
the  teeth  of  its  hinge,  it  is,  like  the  last,  only  referred  doubtfully  to 
this  group.  By  working  carefully  about  the  hinge,  however,  and  grind- 
ing down  some  of  the  specimens,  I  have  nearly  satisfied  myself  that  it 
has  a  small  anterior  lateral  tooth  as  in  Meretrix  (=  Cytherea)  and  Cal- 
lista; and  as  the  pallial  sinus  is  distinctly  triangular,  as  in  some  sec- 
tions of  the  latter,  I  think  there  is  not  very  much  reason  for  doubting 
the  propriety  of  placing  it,  at  least  provisionally,  in  the  latter  genus; 
though  better  specimens  may  show  it  to  belong  to  some  other  group. 

'^Locality  and  position. — South  fork  of  Cheyenne  river,  near  the  base 
of  the  Black  hills,  in  the  Fort  Union  [Benton]  group,  or  formation  No.  2 
of  the  Upper  Missouri  Cretaceous.  The  specimens  first  described  in  the 
paper  cited  at  the  head  of  this  description  were  collected  from  the  same 
formation  on  the  Missouri  river,  5  miles  below  the  mouth,  of  J^\xi^'^TVN«si* 
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DONACID.^. 

Oenus  DOKAX  LinnaeaB. 

DONAX  CUNEATA  n.  Sp. 

PI.  XXV,  Fig.  1. 

Shell  transversely  elongate-triangular,  moderately  thick,  somewhat 
compressed,  especially  toward  the  front;  anterior  end  very  greatly  pro- 
duced, narrowly  rounded  at  the  extremity  and  slightly  curved  upward, 
the  dorsal  margin  being  gently  concave  and  the  base  somewhat  convex 
in  outline;  posterior  end  abruptly  truncate  about  at  right  angles  to  the 
longer  axis  of  the  shell;  the  truncate  portion  bordered  by  the  sharp 
prominent  vertical  umbonal  ridge  extending  from  the  beak  to  the  pos- 
tero-basal  angle;  beak  rather  prominent,  directed  slightly  forward, 
nearly  or  quite  terminal  (at  the  posterior  end). 

Surface  apparently  smooth  and  the  free  margins  not  crenate  within. 

The  hinge  has  not  been  exposed  suflBciently  for  figuring,  but  it« 
structure  can  be  seen  fairly  well  in  the  type,  which  is  a  right  valve. 
There  are  two  approximate  cardinal  teeth  under  the  beak,  and  botli 
the  anterior  and  posterior  lateral  teeth  are  well  developed,  the  former 
being  elongate  and  located  a  considerable  distance  in  front  of  the  beak, 
while  the  latter  is  shorter  and  is  near  the  cardinal  te^th. 

Length,  27™"";  height  at  posterior  end,  16™™;  convexity  of  single 
valve  at  posterior  end,  45™'". 

The  type  of  this  species  is  a  right  valve  from  which  most  of  the  sheD 
has  been  eroded.  A  smaller  sandstone  cast  from  another  locality  and 
a  higher  horizon  has  the  same  outline  and  probably  belongs  to  the  same 
species.  With  such  limited  and  imperfect  material  it  is  of  course 
impossible  to  say  positively  whether  the  generic  reference  above  given 
is  correct,  but  the  form  and  the  internal  features,  so  far  as  they  are 
known,  agree  very  well  with  some  living  species  of  Donax,  If  it  reaUy 
is  a  Donax  it  is  one  of  the  oldest  known  species.  The  oldest  previously 
described  American  form  that  has  been  referred  to  the  genus  is  D.  lata 
Gabb,  from  the  Tejon  group  of  California.  Stoliczka  figures  a  specimen 
which  he  says  seems  to  be  a  true  Donax  from  the  upper  part  of  the  Cre- 
taceous of  southern  India.  The  same  author  states  that  other  described 
Cretaceous  species  probably  do  not  belong  to  this  genus. 

I  do  not  know  any  fossil  form  hitherto  described  with  which  this 
species  need  be  compared. 

•From  the  species  described  below  it  differs  in  that  its  anterior  end  is 
•  proportionally  longer,  more  slender,  and  more  narrowly  rounded  in  front, 
while  its  posterior  end  is  much  shorter. 

Locality  and  position. — The  type  is  from  coal-bearing  Pandstone  at 
Bear  Eiver  city,  Wyoming,  where  it  is  associated  with  Inoeeramus 
labiatus,  Ptignellus  /it8i/ormi%,  CaTd\um  ^auT^erculum^  etc.    The  other 
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specimen  above  mentioned  is  from  the  "  third  ridge  ^  of  the  section  at 
Coalville,  Utah,  which  is  a  considerably  higher  horizon  and  probably 
in  the  Montana  formation. 

DONAX?  OBLONGA  n.  Sp. 

PI.  XXV,  Fig.  2. 

Shell  rather  large,  moderately  convex,  transversely  oblong,  with  the 
short  posterior  end  obliquely  truncate;  dorsal  and  ventral  margins 
nearly  parallel ;  anterior  end  i3roduced,  broadly  rounded  at  the  extremity 
with  the  greatest  convexity  of  the  curve  above;  posterior  umbonal  slope 
prominent  and  angular,  varying  considerably  in  obliquity,  but  always 
more  oblique  than  in  D.  cuneata;  beak  rather  prominent,  incurved. 
Surface  and  hinge  unknown.  The  casts  show  a  few  distant  concentric 
furrows. 

Length  of  the  Largest  specimen,  45"'"';  height,  28""" ;  greatest  convex- 
ity of  single  valve,  8""'. 

Besides  the  large  specimen  that  is  figured  there  are  six  other  much 
smaller  ones  that  were  found  associated  with  it  and  doubtless  belong  to 
the  same  species.  They  are  all  internal  casts  in  sandstone,  showing  none 
of  the  generic  features  excei)ting  the  form,  but  they  are  apparently 
related  to  the  preceding  species,  and  are  therefore  referred  to  the  same 
genus. 

I  dislike  to  describe  and  name  such  obscure  fossils,  but  in  the  present 
case,  as  the  form  is  very  diflPerent  from  any  of  its  associates,  it  can  be 
easily  identified  if  better  preserved  examples  are  ever  found,  and  mean- 
while the  species  is  just  as  useful  for  geological  purposes  as  it  would 
be  if  all  its  characteristics  were  known. 

Locality  and  position. — In  the  "second  ridge"  of  the  Cretaceous  sec- 
tion at  Coalville,  Utah,  which  is  approximately  the  same  horizon  from 
which  the  preceding  species  were  obtained. 

TELLINID^C. 

Genus  TELLIl^A  Linnaeus. 

Tellina  modesta  Meek. 

PI.  XXV,  Fig.  3. 

Tellina  modesta  Meek,  1877,  U.  S.  Geol.  Expl.  40th  Parallel,  vol.  iv,  p.  157,  PI.  15,  Figs. 
4  and  5. 

Original  description : 

"Shell  rather  small,  transversely  elongate-subelliptic,  being  twice  as 
long  as  high,  rather  distinctly  compressed;  anterior  mcargin  narrowly 
rounded;  base  forming  a  long,  semielliptic  curve;  posterior  extremity 
more  narrowly  and  less  regularly  rounded  than  the  other,  ap^aTe.\vlVj 
slightly  bent  to  the  left;  dorsal  margin  declinVug  xety  ^\^\V^^^^^2^i. 
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convex  slopes,  both  in  front  and  behind  the  beaks;  beaks  very  nearly 
central  and  inconspicuous,  being  depressed  and  compressed.  Surface 
of  casts  smooth,  but  probably  on  well-preserved  shells  marked  with 
fine  concentric  strisB.  Hinge  and  interior  unknown,  with  the  exception 
of  some  appearances  of  lateral  teeth  seen  in  casts. 
"Length,  0 86  inch;  height,  0.44  inch;  convexity,  0.10  inch." 
The  name  of  this  species  was  first  used  in  a  list  of  fossils  from  Coal- 
ville, Utah,  published  in  the  Ann.  Kept.  U.  S.  GeoL  Sur.  Terr,  lor 
1872,  but  it  was  not  then  described.  All  the  specimens  yet  found  are 
casts  in  sandstone  that  show  neither  the  natural  surface  nor  the  inter- 
nal features.  It  does  not  resemble  any  known  form  in  the  Cretaceous 
of  the  interior  region,  but  there  is  a  closely  related  undescribed  species 
in  the  Eipley  beds  of  Texas,  and  when  describing  it  Prof.  Meek  pointed 
out  its  resemblance  to  T.  ashbumeri  which  occurs  in  the  Ghico  series  of 
California. 

Locality  and  position. — Whitish  Cretaceous  sandstone  on  East  Canyon 
creek,  Wasatch  range,  Utah.  The  specimen  figured  is  irom  the  "  sec- 
ond ridge,"  at  Coalville,  Utah. 

TELLINA  (PAL^0M(ERA  ?)  WHITEI  n.  sp. 

PI.  XXV,  Figs.  4-7. 

Shell  of  medium  size,  inequilateral,  subovate,  moderately  convex; 
beaks  rather  broad  and  flat,  situated  behind  the  middle  and  directed 
backward;  posterior  end  descending  abruptly  from  the  beak  in  abroad 
somewhat  irregular  curve  to  the  base,  where  it  is  obscurely  subangular; 
cardinal  margin  in  front  of  the  beaks,  straight,  descending  with  a  more 
gentle  declivity  to  the  anterior  end,  which  is  regularly  rounded  and 
slightly  narrower  than  the  posterior  end;  base  nearly  straight  in  the 
middle,  more  strongly  curved  toward  the  ends.  Surface  marked  by 
fine  concentric  striaB  and  lines  of  growth.  An  obscure  ridge  extends 
from  the  umbonal  region  near  the  margin  of  the  valve  to  the  postero- 
basal angle,  and  a  short  distance  in  front  of  it  the  shell  is  slightly  bent 
to  the  right.  One  of  the  specimens  shows  traces  of  a  few  faint  impress- 
ed radiating  lines  near  the  posterior  end. 

The  ligament  is  rather  prominent  and  there  is  a  deep  lanceolate  area 
in  front  of  the  beaks.    The  pallial  sinus  is  broad  and  deep. 

Length  of  the  larger  type  specimen,  35""";  heigh t,  25'""';  convexity 
of  both  valves  united,  12""". 

As  neither  of  the  two  types  shows  the  hinge  the  generic  relations  of 
this  species  are  doubtful,  but  the  features  above  described  are  deemed 
sufficient  to  warrant  its  assignment  to  the  TellinidaB,  and  on  account  of 
its  general  resemblance  to  Tellina  (PaUeomcera)  inconspictia  Forbes  as 
figured  by  Stoliczka^  it  is  provisionally  placed  in  the  same  subgenus. 

Locality  and  position. — ^In  the  Pugnellus  sandstone  on  Williams  creek, 
Huerfano  park,  Colorado. 
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TELUNAf  8UBALATA  Meek  (8p.)« 

PI.  XXV,  Fig.  9. 

Cyprimera  nibalaia  Meek,  1873,  Ann.  Rept.  U.  8.  Geol.  Snr.  Terr,  for  1872,  p.  476. 
CfpHmeriat  9ubalaia  Meek,  1877,  U.  8.  Geol.  Expl.  40th  Parallel,  vol.  iv,  Pt.  1,  p.  158,  PL 
15,  Fig.  7. 

Bevised  description : 

<^  Shell  transversely  broad-snbovate  or  snbelliptio,  strongly  com- 
pressed;  extremities  rather  narrowly  and  nearly  equally  rounded; 
basal  margin  forming  a  regular  semielliptic  curve,  being  most  promi- 
nent along  the  middle,  and  rounding  up  gradually  and  equally  into  the 
anterior  and  posterior  lateral  margins;  dorsal  margin  sloping  from  the 
beaks,  the  posterior  slope  being  more  convex  in  outline  than  the  ante- 
rior; beaks  small,  scarcely  projecting  above  the  hinge-margin,  very 
nearly  or  exactly  central,  and  almost  entirely  without  obliquity.  Sur- 
face apparently  smooth,  or  only  showing  very  fine,  obscure,  concentrio 
strisB.    (Hinge  and  interior  unknown.) 

^*  Length,  1.22  inches ;  height,  0.90  inch ;  convexity  of  left  valve,  only 
about  0.12  inch." 

The  type  specimen  bears  the  label  Tellina  {Aroop.)  subalata  in  Mr, 
Meek's  handwriting,  but  after  comparing  it  with  Oyprimeria  depressa 
Conrad  he  concluded  that  it  belonged  to  the  same  genus  on  account  of 
a  resemblance  in  form.  The  additional  material  recently  collected  at 
Coalville^  Utah,  is  in  the  form  of  casts,  one  of  which  retains  impressions 
of  two  cardinal  teeth,  showing  that  it  belongs  to  the  Tellinid®  rather 
than  the  YeneridsB. 

Locality  and  position, — ^The  type  is  from  whitish  Cretaceous  sand- 
stone. East  Canyon  creek,  Wasatch  range,  Utah,  where  it  is  asso- 
ciated with  Trigonarca  obliqiia  and  other  Colorado  species.  At  Coal- 
ville it  was  found  in  the  sandstone  of  the  ^<  third  ridge,''  which  is 
believed  to  belong  to  the  Montana  formation. 

Tellina  ft  isonema  Meek. 
PI.  XXV,  Fig.  8. 

Tellina  f  f  Uonema  Meek,  1877,  U.  8.  Qeol.  Expl.  40ih  Parallel,  vol.  nr,  pt  1,  p.  156^  PI. 
15,  Fig.  6. 

Original  description : 

^^  Shell  transverse,  elliptic-subtrigonal  in  outline,  compressed,  and 
nearly  or  q^ufce  equilateral;  anterior  margin  narrowly  rounded;  base 
forming  a  semi-elliptic  curve;  posterior  end  narrowly  rounded  or  sub- 
angular  at  the  termination  of  a  slight,  oblique  flexure  of  the  valves; 
dorsal  margin  sloping  from  the  beaks  to  the  extremities,  with  a  moder- 
ately convex  outline;  beaks  almost  central,  rather  small,  and  project- 
ing a  little  above  the  cardinal  margin,  incurved  with  scarcely  any  visi- 
ble obliquity;  hinge  and  interior  unknown,    SuxfiBua^  oiii^dsSifiSiXi^Xski 

BnUli 
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fine,  perfectly  regular,  concentric,  thread-like  lines,  gradually  becom- 
ing smaller  and  more  crowded  toward  the  umbones,  on  which  they  are 
nearly  or  quite  obsolete. 
<<  Length,  OJ90  inch;  height,  0.60  inch;  convexity,  about  0.20  inch.'' 
Prof.  Meek  explains  that  the  species  is  known  only  in  the  form  of 
sandstone  casts  that  do  not  show  the  hinge  nor  any  other  internal  char- 
acters and  that  its  reference  to  Tellina  is  very  donbtthl.  It  seems  to 
me  more  probable  that  it  is  a  Mactra^  but  as  I  have  not  been  able  to 
demonstrate  the  character  of  the  hinge  it  is  left  under  the  original 
name. 

Locality  and  position. — East  Canyon  creek,  Wasatch  range,  Utah; 
sandstone  of  the  ^< second  ridge"  at  Coalville,  Utah.  A  cast  Aat 
seems  to  belong  to  this  species  was  found  in  the  ^^  third  ridge  "  of  tha 
same  section. 

SOLENID-^. 

Genus  SILIQUA  Megerle  tr.  Muhlfeldt. 

SiLIQUA  HUEBFANENSIS  n.  Sp. 

PI.  XXV,  Figs.  10  and  11. 

Shell  long  and  narrow,  inequilateral,  somewhat  compressed,  gapii^ 
at  both  ends;  dorsal  margin  very  slightly  convex;  basal  margin  nearly 
straight  or  slightly  sinuous  in  the  middle;  both  ends  broadly  rounded, 
but  the  anterior  end  slightly  narrower  than  the  posterior;  beaks  veiy 
small  and  inconspicuous,  located  a  little  in  advance  of  the  middle. 
Substance  of  the  shell  thin,  marked  on  the  surface  by  very  faint  lines 
of  growth  and  by  a  few  larger  irregularly  arranged  concentric  nnduls* 
tions. 

Pallial  sinus  broad,  rounded  and  rather  deep.  Muscular  impm- 
sions  near  the  cardinal  margin,  well  marked  on  adult  sheila;  the  ante- 
rior one  elongate  and  narrow,  just  in  front  of  the  beak;  posterior  im- 
pression ovate,  about  half  way  between  the  beak  and  the  posterior  end. 
An  internal  rib  runs  obliquely  downward  and  forward  from  the  beak, 
gradually  becoming  less  prominent  and  ending  about  half  way  between 
the  dorsal  and  ventral  margins.  The  structure  of  the  hinge  has  not 
been  satisfactorily  made  out,  but  some  of  the  casts  show  impressions 
of  two  or  three  very  small  cardinal  teeth. 

Length  of  medium-sized  specimen,  58^"";  greatest  height,  18"«;  con- 
vexity of  the  two  valves  united,  about  9  "". 

In  outline  this  shell  is  very  similar  to  some  recent  sx>ecies  of  PhareUf^ 
but  the  presence  of  the  internal  rib  and  the  large  size  of  tiie  pallial 
sinus  will  not  allow  a  reference  to  that  genus,  and  on  account  of  tiieee 
features  it  is  provisionally  referred  to  SiUqua.  I  think  that  PhareUd  f 
dakotenm  M.  &  H..,  from  t\i^  I^^VLota^  {otmation  near  the  mouth  of  Big 
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Sioux  river,  is  closely  related  to  this  species,  though  probably  dis- 
tinct. 

Locality  and  position. — In  the  Pugnellus  sandstone  on  Williams 
creek  and  other  places  in  Huerfano  park,  Colorado,  where  about  forty 
specimens  were  collected,  and  near  the  base  of  the  cretaceous  section  at 
Coalville,  Utah. 

Genus  PHARELLA  Gray. 

PHABELLAt  PEAXEI  Meek. 

PL  XXV,  Figs.  12  and  13. 

Pharellat  pealei  Meek,  1873,  Ann.  Rept.  U.  S.  Geol.  Sur.  Terr,  for  1872,  p.  496;— 
Wkite,  1880,  idem  for  1878,  p.  21,  PL  11,  Figs.  6o,  b. 

Original  description: 

'^  Shell  elongate-oblong,  or  subrhombic,  the  length  being  about  twice 
and  a  half  the  height,  rather  compressed;  anterior  margin  slightly 
sinuous  just  in  advance  of  the  beaks  above,  and  somewhat  narrowly 
rounded  below  this  faint  sinuosity;  posterior  margin  truncated,  with  a 
convex  outline,  very  obliquely  backward  and  downward,  firom  the  poste- 
rior extremity  of  the  hinge  to  the  prominent  and  very  narrowly  rounded 
or  angular  posterior  basal  extremity;  hinge-line  proper  apparently 
comparatively  short,  and  not  forming  any  angularity  of  outline  at  its 
connection  with  the  sloping  posterior  dorsal  margin;  beaks  rising  a 
litUe  above  the  hinge  margin,  but  rather  depressed  aAd  placed  about 
one-fifth  the  entire  length  of  the  valves  fi*om  the  anterior  margin; 
basal  margin  long,  slightly  sinuous  along  most  of  its  length;  posteripr 
dorsal  slopes  rather  prominently  rounded  from  the  beaks  obliquely  to 
the  posterior  basal  extremity.  Surface  only  showing  obscure  lines  of 
growth. 

<*  Length,  1.20  inches;  height,  0.48  inch;  convexity,  0.28  inch* 

"Bjiowing  nothing  of  the  hinge  of  this  shell,  I  only  refer  it  pro- 
visionally to  Pharella.  It  does  not  seem  to  have  had  the  extremities 
gaping  as  in  that  genus;  but  the  specimen  has  evidently  been  acci- 
dentally compressed,  and  this  may  have  given  the  valves  the  appearance 
of  being  closed.  In  general  appearance  it  resembles  Solen  guerangeri 
d'Orbigny,  which  seems  to  belong  to  the  genus  Pharella,  Our  shell, 
however,  evidently  differs  from  d'Orbigny's  specifically,  at  least,  in  not 
having  the  posterior  margins  of  its  valves  near  so  abruptly  truncated, 
but  rounding  and  sloping  forward  gradually  into  the  dorsal  outline 
above.    Possibly  I  should  call  it  Modiola  pealei. 

^^  Locality  and  position. — Missouri  river,  below  Gallatin,  Montana 
OietaoeouB." 
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PHOLADOMYID-^. 

Genus  PHOLADOMYA  Sowerby. 

Pholadomya  papybacea  M.  &  H. 

PI.  XXVI,  Fig.  1. 

Pholadomya  papyracea  Meek  and  Haydon^  1862,  Proc.  Acad.  Nat.  8ci.  Phfla.,  p.  27; 
Meek,  1876,  U.  S.  Geol.  Snr.  Terr,,  vol.  nc,  p.  217,  PL  5,  Figs.  4a  and  h. 

Eevised  description: 

<<  Shell  under  medium  size,  very  thin  and  fragile,  transversely  sab- 
ovate  in  outline,  with  length  about  once  and  a  half  the  height,  rather 
compressed,  the  greatest  convexity  being  in  the  anterior  and  umhonal 
regions;  posteriorly  cuneate  and  a  little  gaping;  outline  of  base  r^- 
ularly  semiovate,  its  greatest  prominence  being  a  little  in  advance  d 
the  middle;  anterior  side  short  and  rounded;  posterior  longer  and  more 
narrowly  rounded;  hinge  margin  straight,  not  inflected  so  as  to  form  a 
defined  false  area,  but  subcarinate  all  along;  beaks  depressed,  small, 
and  incurved,  located  near  the  anterior  end  of  the  valves,  though  not 
terminal.  Surface  of  each  valve  ornamented  by  about  ten  to  twelve 
small  radiating  cost»,  which  are  crossed,  and,  as  it  were,  cut  into  very 
small  tubercles  by  numerous,  very  regular,  sharply  defined,  and  much 
more  closely  arranged  concentric  ribs  and  ftirrows,  the  markings  being 
all  well  defined  on  the  internal  cast. 

<<  Length  about  1.16  inches;  height,  0.76  inch;  convexity,  0.55  iiicL 

<<In  a  side  view  this  species  more  nearly  resembles  P.  tenera  of  Agas- 
siz  (particularly  as  illustrated  by  Fig.  16,  PI.  3a,  of  his  £tud.  Grit) 
than  any  other  form  with  which  I  h^ve  compared  it.  It  is  decidedly 
more  compressed,  however,  as  well  as  more  depressed,  and  may  also 
be  at  once  distinguished  from  that  species  by  having  no  traces  of  a 
false  cardinal  area,  which  is  well  defined  in  that  species.  The  on^y 
good  specimen  of  it  that  I  have  seen  was  found  by  Lieut.  Mullanof  the 
United  States  Topographical  Engineers. 

^^  Locality  and  position. — Chippewa  point,  near  Fort  Benton,  on  tjte 
upper  Missouri,  in  the  Fort  Benton  group  of  the  Gretaceons  series  of 
the  Northwest.^ 

Some  specimens  recently  collected  from  the  same  horizon  in  northern 
Montana  by  Mr.  W^  H.  Weed  are  fully  twice  as  large  as  the  tjype. 

Pholadomya  oolobadoensis  n.  sp. 

PL  XXVI,  Fig.  2. 

Shell  transversely  elongate  oval,  depressed;  anterior  end  regnlarly 
rounded  from  the  beak  to  the  base;  basal  margin  forming  an  irregular 
broadly  rounded  curve  with  the  greatest  convexity  in  the  posterior 
third;  posterior  ead&l[>tu^\l^Ti'dxt^^^«syi«ubangular;  beaks  latber 
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broady  approximate,  projecting  considerably  beyond  the  hinge  line  and 
situated  about  one-fifth  the  total  length  of  the  shell  behind  the  anterior 
end.  Surface  marked  by  25  to  2S  narrow,  angular,  radiating  cost»,  some 
of  which  occasionally  bifurcate.  The  interspaces  are  not  quite  equal, 
even  on  the  middle  portions  of  the  valve,  and  they  become  much  broader 
toward  the  anterior  and  posterior  ends. 

Length,  46™";  height,  29°*™;  convexity  of  a  single  valve,  about  10""  • 
Broken  specimens  in  the  collection  show  that  the  species  sometimes 
reached  dimensions  one-half  greater  than  those  given. 

This  species  seems  te  be  closely  related  to  P.  breweri  Oabb,  from  the 
Cretaceous  of  California,  and  it  is  also  quite  similar  to  P.  subventricosa 
M.  &  n.,  firom  the  Fox  Hills  beds  at  the  mouth  of  Judith  river.  From 
the  former  it  differs  in  the  more  elongate  form,  more  contracted  poste- 
rior end,  and  less  regular  costsd. 

Pholadomya  subventricosa  is  known  only  by  a  single  distorted  speci- 
men, but  it  seems  to  be  more  ventricose,  and  the  posterior  end  is  broader 
and  the  beaks  are  nearer  the  anterior  end  than  in  our  species. 

Locality  and  position, — ^Williams  creek,  Huerfano  county,  Colorado, 
in  the  Pugnellus  sandstone. 

ANATINID^C. 

Genus  ANATIN'A  Lamarck. 

Ajyatina  lineata  n.  sp. 

PI.  XXVI,  Figs.  3  and  4. 

Shell  of  medium  size,  transversely  subelliptical  or  elongate  ovate  in 
oatline,  inequilateral;  anterior  end  produced,  broadly  and  regularly 
rounded;  posterior  end  short,  gaping,  abruptly  contracted,  and  more 
narrowly  rounded;  dorsal  margin  concave  immediately  behind  the 
beaks  and  gently  convex  in  front;  basal  margin  forming  a  broad  curve; 
beaks  dmall,  approximate,  fissured,  with  an  oblique  internal  rib  behind 
the  fissure.  The  valves  are  slightly  flattened  in  the  middle,  so  that  the 
greatest  convexity  is  in  advance  of  that  region.  Surface  marked  by 
strong  concentric  undulations  that  become  obsolete  on  the  posterior 
third  of  the  shell,  and  by  more  numerous  fine  concentric  lines  covering 
the  whole  valve.  The  best  preserved  impression  of  the  surface  shows 
also  two  to  three  faint  radiating  lines  on  the  umbonal  region. 

Length  of  a  large  specimen  (anterior  portion  restored  from  other  ex- 
amples), about  70"";  height,  44"";  convexity  of  both  valves  united 
16"". 

Anatina  sulcatina  Shumard  t  as  figured  by  Whiteaves  ^  and  by  White', 
is  very  closely  related  to  the  form  here  described.  Our  species  has 
somewhat  more  prominent  beaks  and  it  lacks  the  well-defined  furrow 
that  extends  from  the  beak  to  the  base  in  A.  sulcatina. 

i HMOSoio  FosaiU,  toL i,  PL  17,  F^.  5.  «  Ball.  U,  8.  G«o\.  Sut.'So.^V'eW1E\«..V. 
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Locality  and  posUUm. — ^In  the  Pagnellas  sandstone  on  William!^ 
ireek  and  in  Poison  canyon,  Huerfano  coanty,  Colorado.  At  Goal- 
Yille,  Utah,  casts  that  are  believed  to  belong  to  the  same  species  were 
found  in  the  sandstone  of  the  <<  first  ridge/'  and  also  at  a  mnch  higher 
horizon  in  the  ^^  third  ridge"  of  the  same  section* 

Genus  LIOPISTHA  Meek. 

LlOPIBTHA  (PSILOMYA)  HEEKI  White. 

PL  XXVI,  "Figs.  5-7. 

liopiHka  (PHlom^a)  Meehi  White,  1874,  Expl.  and  Snr.  West  lOOth  Merf  d.,  PreVm. 
Rept.  Invert.  FosbIIb,  p.  26;  1S76,  U.  S.  Geog.  and  Geol.  8«r.  West  100th  Meridian, 
Yol.  IV,  p.  186,  PI.  18,  Fig.  lior-d.  \ 

Eevised  description : 

^< Shell  short,  much  inflated;  umbones  large,  elevated;  beaks  small, 
strongly  curved  inward  and  downward,  and  very  slightly  tamed  for- 
ward; posterior  portion  moderately  produced,  somewhat  compressed 
laterally;  firee  margins  forming  a  regular  but  unequally  conTex  curve, 
the  greatest  convexity  of  which  is  in  front  and  the  least  along  the  base; 
upper  portion  of  the  posterior  border  obliquely  truncated,  so  that  the 
greatest  posterior  extension  of  the  shell  is  a  little  below  the  hinge  ex-  j 
tremity. 

^^SurfiEkce  having  a  smooth  aspect,  but  it  is  marked  by  fine  concentric  < 
lines  of  growth.  Under  a  lens,  very  fine,  obscure,  radiating  strise  are  | 
seen  upon  the  surface  of  a  little  more  than  the  anterior  half  of  the 
shell;  and  upon  the  remainder  of  the  surface,  except  a  small  space  ad- 
joining the  posterior  cardinal  border,  there  are  small,  somewhat  distant, 
radiating  strise,  easily  seen  by  the  unassisted  eye.  Upon  these  striae, 
both  the  distinct  and  the  obscure,  the  lens  shows  numerous  minute 
punctures,  placed  at  irregular  intervals,  which  are  the  bases  of  minute, 
short,  blunt  spines,  or  which  mark  the  plaees  from  which  the  spines 
have  been  removed. 

"Length,  25™";  height,  from  base  to  umbo,  20"'";  greatest  thickness, 
both  valves  together,  IG"". 

"This  shell  seems  to  be  more  nearly  related  to  L,globulo8a{=:Poromya 
globulosa  Forbes)  than  to  any  other  described  species.  Compared  with 
that  species,  as  figured  and  described  by  Stoliczka,^  ours  differs  in  be- 
ing less  globular,  in  having  the  umbones  more  elevated,  and  in  the  more 
distinct  radiating  striae  upon  the  posterior  half  of  each  valve." 

Locality  cmd  position. — The  types  come  from  southeast  of  Paria,  Utah. 
In  the  Upper  Kanab  valley,  which  is  not  far  from  the  typical  locally, 
it  occurs  about  350  feet  above  the  base  of  the  Cretaceous  section,  asso- 
ciated with  characteristic  species  of  the  Colorado  formation. 


>  Cntnoeoua  ¥ft\mA  oi  ^uOicmliitSiv  ^rtA. lu,  p.  47^  Fl.  in.  Fig.  8,  and  PI.  xvi.  Fig.  ICL 
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LlOPISXHA  (PSILOMYA)  CONCENTBIOA  n.  Sp. 

PL  XXVI,  Figs.  8-10. 

Sbell  of  medinm  size,  very  thin,  transversely  ovate  in  outline,  mod- 
erately convex;  ant^or  and  basal  margins  forming  a  continuons  bat 
unequally  convex  carve;  posterior  end  subangnlar  and  compressed; 
dorsal  margin  behind  the  beak,  straight,  slightly  descending,  abruptly 
deflected  so  as  to  form  a  distinct  false  area  which  bears  fine  transverse 
strise  and  is  separated  from  the  body  of  the  shell  by  a  narrow  furrow 
running  firom  the  beak  to  the  angular  posterior  end;  beaks  prominent, 
ventricose,  incurved,  and  but  slightly  oblique,  situated  a  little  in  ad- 
vance of  tiie  middle.  Snr&ce  marked  by  lines  of  growth  and  regular 
concentric  undulations  that  are  about  1°""  apart  on  the  body  of  the 
shell,  but  are  more  closely  arranged  and  more  prominent  near  the 
DeaKs. 

Length  of  one  of  the  largest  specimens,  27"'°';  height,  19""";  convex- 
ity of  a  single  valve,  8"". 

This  species  has  very  nearly  the  size  and  shape  of  X.  meeJd.  It  is 
slightly  more  elongate,  however,  and  its  surface  ornamentation  is 
entirely  different.  The  Survey  collections  contain  more  than  a  dozen 
of  each  of  these  species,  and  the  differences  seem  to  be  constant.  The 
Utah  species,  X.  meeJci,  never  has  the  concentric  undulations,  and 
always  shows  more  or  less  radiating  striae,  while  in  L,  concentrica  the 
reverse  of  this  is  true. 

Locality  and  position. — ^In  the  Pugnellus  sandstone  on  Williams  creek 
and  in  Poison  canyon,  Huerfano  park,  Colorado,  and  at  about  the  same 
horizon  on  the  Arkansas  river,  20  miles  above  Pueblo,  Colo. 

KOTB. — Since  the  abore  cleBcription  vas  written  about  25  additional  specimens  of  Liopistha  meeki 
hftve  been  collected  in  sonthem  Utah,  and  among  them  is  one  marked  with  distinct  radiating  striss 
and  with  concentric  undulations  almost  as  strong  as  in  L.  eoneentriea.  Possibly  the  latter  should  be 
regarded  as  only  an  extreme  rarlety  of  X.  meeki,  though  the  two  forms  are  easily  distingidahable. 

Liopistha  (Psilomya)  elongata  n.  sp. 
PI.  XXVI,  Figs.  11  and  12. 

Shell  rather  large  for  this  genus,  inequilateral,  transversely  elongate, 
moderately  convex  in  the  umbonal  region,  and  compressed  posteriorly; 
dorsal  margin  behind  the  beak,  straight,  and  inflected  so  as  to  form  a 
narrow  false  area;  anterior  margin  forming  a  regular  curve  from  the 
beak  to  the  ventral  margin,  which  is  but  slightly  curved  and  almost 
parallel  with  the  dorsal  margin;  posterior  end  subtruncate  above  and 
narrowly  rounded  into  the  base  below;  beaks  prominent,  ventricose, 
incurved,  and  approximate,  situated  about  half-way  between  the  middle 
and  the  anterior  end.  Surface  marked  by  lines  of  growth  and  obscure 
concentric  undulations  that  are  most  prominent  on  the  umbonal  region^ 
and  are  as  distinct  on  the  casts  as  on  the  surface. 

Length,  37»";  height,  27"";  convexity  of  a  single  valve,  ^'^^ 
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Externally  this  species  has  a  close  resemblance  to  certain  forms  of 
Pleuromyay  and  I  was  inclined  to  refer  it  to  that  genus,  althongh  it  is 
not  reported  as  occurring  in  beds  later  than  the  Lower  Cretaceous.  On 
further  examination  a  part  of  the  hinge  of  a  left  valve  was  exposed, 
revealing  a  prominent  conical  tooth  under  the  beak.  So  far  as  it  is 
known,  therefore,  the  hinge  is  like  that  of  Liapistha.  The  8ur£a<»  is 
not  well  enough  preserved  to  show  whether  it  was  marked  by  the  obscare 
radiating  lines  of  granules  or  minute  spines  that  usually  appear  on 
species  of  the  Psilomya  section  of  this  genus,  but  this  feature  seems  to 
be  wanting  in  Liopistha  (Panopcea)  frequens  Zittel,  a  species  from  the 
Gosau  beds  that  is  very  closely  related  to  ours.  Another  si)ecie8, 
described  above  under  the  name  Liopistha  {Psilomya)  concentriooj  has 
very  nearly  the  same  surface  ornamentation  as  i/«  elongatay  but  iU 
form  is  more  nearly  like  that  of  the  typical  species  of  the  genus.  It  is 
worthy  of  remark  that  the  three  species  herein  described  are  the  only 
American  ones  that  have  been  referred  to  the  subgenus  Psilomyt^  and 
they  all  come  from  approximately  the  same  horizon. 

Locality  and  position. — ^Tipper  Kanab  valley,  Utah^  from  concretions 
in  shale  about  350  feet  above  the  base  of  the  Cretaceous  section. 

MACTRID.*:. 

Oenus  MACTBA  LinnsBUS. 

MAOTBA  (GYMBOPHOBAf)  UTAHENSIS  Meek. 

Plate  xxvn,  Figs.  16  and  17. 

Maetra  {Cymphohara)  utahen»i$  Meek,  1877,  U.  8.  Qeol.  Expl.  40th  Paralle],  toI.  it, 

Pt.  1,  p.  155,  PI.  15,  Figs.  9,  9a,  96. 

^<  Shell  subovate,  moderately  convex;  anterior  margin  rounded;  pos- 
terior margin  narrower,  and  rather  abruptly  rounded,  or  sometimes  ap- 
parently slightly  truncated,  being  most  prominent  below;  basal  mar- 
gin forming  a  semielliptic  or  semiovate  curve,  being  sometimes  more 
prominent  anteriorly;  dorsal  outline  sloping  from  the  beaks  toward  tiie 
extremities;  beaks  moderately  prominent,  very  nearly  central,  and  in- 
curved with  little  obliquity;  umbonal  slopes  merely  rounded,  and  not 
terminating  in  a  flexure  of  the  posterior  basal  margin.  Surface  ap- 
parently merely  marked  with  fine,  obscure,  irregular  lines  of  growth. 
Hinge  merely  known  to  possess  linear  anterior  and  posterior  lateral 
teeth.    Ligament  and  internal  characters  unknown. 

^^  Length,  1.35  inches;  height,  0.90  inch;  convexity,  about  0.50  inch. 

^^The  specimens  of  this  shell  in  the  collection  agree  so  nearly  with  a 
form  described  by  the  writer  in  connection  with  Dr.  Hayden,  from  the 
Upper  Cretaceous  beds  on  Deer  Creek,  near  the  Forth  Platte,  under 
the  name  Tellina  nitiduUij  that  I  was  at  one  time  inclined  to  think 
they  might  belong  to  a  variety  of  that  species.  Still,  as  they  are  merely 
casts,  giving  but  a\\mit^\L\\o^R\^^^<^  ol  t\v^  hinge^  and  showing  nothing 
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of  the  internal  characters,  it  is  mnch  more  probable  that  they  are 
really  very  distinct.  So  far  as  regards  their  form  and  general  appear- 
ance,  they  seem  only  to  differ  in  having  the  anterior  side  rather  more 
produced  and  sometimes  wider. 

''From  this  general  resemblance,  however,  I  have,  in  the  absence  of 
any  knowledge  of  the  nature  of  its  cardinal  teeth  or  pallial  line,  ven- 
tured to  refer  it  provisionally  to  the  same  section  of  the  Mactra  group 
to  which  Tellina  nitidula  is  now  believed  to  belong,  that  is,  to  Cymbo- 
phora  Gabb.  I  should  have  been  inclined  to  refer  it  to  Macoma  or 
Gastrana  were  it  not  for  the  impressions  of  lateral  teeth  seen  before 
and  behind  the  beaks  in  the  casts. 

*'  Locality  a/nd  position, — Whitish  Cretaceous  sandstone.  East  Canyon 
creeky  Wasatch  range,  and  near  Coalville,  Utah." 

At  Coalville  this  is  one  of  the  most  abundant  species  in  the  strata 
below  the  principal  coal  bed,  but  they  are  all  in  the  same  state  of  pres- 
ervation as  the  types.  At  first  I  was  inclined  to  doubt  whether  the 
two  forms  represented  by  Meek's  figures  are  really  the  same  species, 
but  after  comparing  a  large  series  I  am  unable  to  find  any  constant 
differences  by  which  they  may  be  separated.  Several  specimens  of  the 
equilateral  form  show  impressions  of  cardinal  teeth  like  those  of 
Mactra. 

Maotba  emmonsi  Meek« 

PI.  xxvn,  Figs.  a-13. 

Maeira  f  emmonH  Meek,  1877,  U.  8.  Qeol.  Ezpl.  40th  Parallel,  vol.  iv,  Pt.  1,  p.  153, 
PL  15,  Fig.  8. 

^<  Shell  small,  oval-subtrigonal,  rather  compressed,  longer  than  high, 
nearly  or  quite  equilateral,  or  with  anterior  side  slightly  longer  than 
the  other;  basal  margin  forming  a  semielUptic  curve;  anterior  mar- 
gin narrowly  rounded  below  the  middle;  posterior  margin  somewhat 
broader,  most  prominent  and  abruptly  rounded  or  obtusely  subangular 
below,  and  very  faintly  sub  truncated  obliquely  above;  dorsal  margin 
sloping  before  and  behind  the  beaks,  the  anterior  slope  being  greater, 
with  a  concave  outline;  beaks  nearly  central,  or  sometimes  placed  a 
little  behind  the  middle,  rather  depressed,  and  incurved  with  very  slight 
obliquity;  posterior  umbonal  slope  very  obscurely  angular  from  the 
beaks  to  the  posterior  basal  extremity.  Surface  only  marked  by  fine 
obscure  lines  of  growth.  (Hinge  and  other  internal  characters  un- 
known.) 

<^ Length,  0.45  inch;  height,  0.30  inch;  convexity,  0.17  inch.  Some 
specimens  of  apparently  the  same  species  are  nearly  double  the  size  of 
that  from  which  the  above  measurements  were  taken,  and  some  of  the 
smaller  ones  are  proportionally  a  little  shorter." 

The  figured  type  is  a  small  sandstone  cast  somewhat  distorted  by 
pressure,  and  With  the  beak  partially  concealed  in  the  matrix,  so  that 
it  was  drawn  less  prominent  and  more  obtuse  thttnit  T^d3!i:s  V&*  ^^^& 
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coUected  in  the  Gretaceocui  sandstone  on  East  Ganyon  creek,  Utah, 
where  it  is  associated  with  Cardium  pawgereulum  and  other  character- 
istic species  of  the  Colorado  fauna.  Some  much  larger  casts  ficom  about 
the  same  horizon,  the  first  ridge  in  the  Goalville  section,  are  believed 
to  belong  to  the  same  species,  because  of  their  dose  agreement  in  form, 
when  allowance  is  made  for  the  slight  distortion  of  the  type.  One  of 
these  larger  specimens  is  figured* 

In  the  Pugnellus  sandstone  of  Huerfano  park,  Colorado,  one  of  the 
more  abundant  species  is  a  small  Mactra  that  in  size  and  form  is  veiy 
like  the  above-mentioned  Coalville  specimens,  and  I  think  it  best  to 
describe  and  figure  it  under  the  same  name,  although  one  can  never  be 
certain  that  a  well  preserved  shell,  showing  the  surface  characters,  be- 
longs to  the  same  species  with  an  imperfect  internal  cast  from  a  distant 
locality. 

The  description  of  the  form  as  above  given  serves  very  well  for  the  Col- 
orado examples,  excepting  that  the  mostof  them  are  proportionally  more 
convex  and  many  are  not  quite  so  elongate  anteriorly.  There  is  a  large 
distinct  lunule,  lanceolate  in  form,  bordered  by  an  impressed  line  that 
extends  from  the  beak  to  the  extreme  anterior  end.  Behind  the  angu- 
lation of  the  posterior  umbonal  slope  there  are  one  or  two  other  fJEunt 
radiating  lines,  the  posterior  of  which  forms  the  boundary  of  the  eacutch- 
eon.  Both  the  lunule  and  the  escutcheon  are  marked  by  regular,  dis- 
tinct concentric  lines.  The  remainder  of  the  surface  bears  only  lines  of 
growth  that  are  very  faint  and  closely  arranged,  excepting  toward  the 
ventral  border  of  adult  specimens,  where  they  become  nearly  equal  in 
size  to  those  on  the  lunule. 

The  hinge  structure,  so  far  as  seen,  is  that  of  a  Mantra;  there  is  a  car- 
tilage pit,  in  front  of  which  is  an  a -shaped  tooth,  and  the  lateral  teeth 
are  well  developed.    The  palliol  sinus  is  short  and  rounded. 

This  species  has  some  resemblance  to  small  examples  of  Ma4stra  war- 
renana^  which  occurs  in  the  upper  portion  of  the  Montana  formation, 
but  M.  emmonsi  is  a  more  depressed  form  with  a  smoother  sur&ce  and 
slight  differences  in  outline,  which  are  regarded  of  specific  imx>ortance, 
especially  when  considered  in  connection  with  the  difference  in  size  and 
in  stratigraphic  position. 

Mactra  huerfanensis  n.  sp. 

PI.  XXVII,  Figs.  14  and  15. 

Shell  thin,  depressed,  subelliptical,  nearly  equilateral;  anterior  bor- 
der regularly  and  rather  narrowly  rounded;  posterior  border  forming 
a  slightly  convex  regular  slope  from  the  beak  to  the  subangular  poste- 
rior end;  base  forming  a  broad  regular  curve;  beaks  small,  projecting 
slightly  beyond  the  cardinal  border.  Surface  smooth,  marked  only  by 
faint  lines  of  growth. 

This  species  varies  considerably  in  length  and  in  convexity.  The 
sjwcimens  selected  for  figuring,  representing  the  extremes  of  variation, 
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having  the  following  dimensions,  respectively:  Length,  30  and  Sd"**"^ 
height,  21  and  22""";  convexity  (of  single  valve),  5  and  4""». 

The  left  valve  has  a  medinm-sized  cartilage  pit  with  a  A-shaped 
cardinal  tooth  in  front  of  it.  Some  of  the  casts  show  impressions  of  small 
lateral  teeth.  The  anterior  muscnlar  impression  is  ovate  or  sabcircular, 
the  posterior,  elongate  ovate.  Pallial  sinus  rather  broad,  rounded  at  the 
extremity,  and  horizontal.  The  structure  of  the  hinge  is  determined 
from  internal  casts  that  do  not  show  all  the  features  clearly,  so  that  it 
is  impossible  to  say  whether  the  species  is  a  Mactra  or  some  other 
allied  genus. 

I  was  at  first  inclined  to  identify  these  fossils  with  Tellinaf  isanenia 
which  they  closely  resemble  in  general  form.  They  differ  from  that 
species,  however,  in  that  their  surface  is  much  smoother,  lacking  the 
regular  concentric  lines  and  also  the  angular  posterior  umbonal  slope. 

Locality  and  position, — In  the  Pugnellus  sandstone  at  many  localities 
in  Huerfano  park,  Colorado. 

MYID^E. 

Genus  COEBTJLA  Brugui^re. 

JORBULA  SUBTBIGONALIS  M.  &  H. 

PI.  XXVII,  Figs.  7  and  8. 

Corhula  8ubtr{ganali»  Moek  and  Hay  den,  1856,  Proo.  Acad.  Nat.  Sci.  Phila.,  p.  116. 

Ccrhula  perundata  Meek  amd  Hayden,  ibid. 

CorlnculaeratMtelliformis  Meek,  1871,  Ann.  Kept.  U.  S.  Geol.  Sar.  Terr,  for  1870,  p. 

315. 
Corlmla  tropidopkora  Meek,  1873,  idem  for  1872,  p.  514. 
Corhula  itibtrigonalU  White,  1879,  idem  for  1877,  p.  170;  1880,  idem  for  1878,  p.  80, 

PI.  25,  Figs.  6a-f ;  1883,  8d  Ann.  Kept.  U.  8.  Geol.  Sur.,  p.  442,  PI.  19,  Figs. 

10-13. 
Compare  Corhula  perangulaia  Whiteavee^  1885,  Cont.  to  Can.  PaLeont.,  vol.  i,  p.  9, 

PL  1,  Fig.  5a,  b,  PL  2,  Pig.  1. 

Shell  large,  transversely  elongate- triangular;  moderately  convex,  sub- 
equivalve,  the  right  valve  being  slightly  longer  and  more  convex  than 
the  other;  anterior  end  short,  obliquely  sub  truncate  above,  regularly 
rounded  below  to  join  the  ventral  margin,  which  forms  a  regular, 
gently  convex  curve;  posterior  end  narrow,  greatly  produced,  subangu- 
lar  at  the  extremity;  posterior  dorsal  margin  straight  or  very  slightly 
convex,  forming  approximately  a  right  angle  with  the  truncate  anterior 
end ;  beaks  prominent,  incurved ;  posterior  umbonal  slope  very  promi- 
nent and  angular  in  the  left  valve,  more  rounded  in  the  right.  A 
broad  area  immediately  in  front  of  the  umbonal  ridge  is  flattened,  while 
the  portion  of  the  shell  between  it  and  the  dorsal  margin  is  abruptly 
deflected.  Surface  ornamented  by  fine  lines  of  growth  and  a  few  larger 
concentric  ridges. 

Length  of  a  large  specimen,  33""";  height,  21""";  convexity  of  a  single 
left  valve,  7 '"™. 

The  specimens  here  described  were  collected  from  coal-bearing  sand- 
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stone  of  the  Colorado  formation  at  Bear  Eiver  city,  Wyoming  (!No.  12 
of  Meek's  Sulphur  creek  section),  where  they  are  associated  in  the  same 
layer  with  Inoeeramua  loMattiSj  Cardium  pauperculutnj  Pugnellus  fun- 
formiSj  etc.  After  comparing  them  with  the  tyi>es  of  all  the  forms  that 
are  now  regarded  as  varieties  of  Corbula  subtrigandlis  I  am  unable  to 
find  any  reason  for  their  separation,  excepting  that  some  of  them  are 
larger  than  any  other  known  specimens  of  0.  subtrigonali^y  and  they 
come  from  a  much  lower  horizon.  The  types  all  came  from  strata 
that  have  been  referred  to  the  Laramie,  0.  subtrigtmalis  and  C  perun- 
data  from  the  mouth  of  Judith  river,  0.  tropidophara  and  Corbi<mlat 
crassatelliformis  from  the  Bitter  creek  series  of  southern  Wyoming.  It 
should  be  stated  that  some  examples  in  the  Bear  Biver  city  collections 
agree  perfectly  with  the  varieties  described  as  (7.  perundata  and  0. 
cra^satelliformis.  Whiteaves  reports  the  occurrence  of  the  species  in 
the  Belly  Eiver  series,  which  is  supposed  to  hold  the  position  betwe^ 
the  Colorado  and  Montana  formations,  and  I  have  found  it  at  Coalville, 
Utah,  in  the  *Hhird  ridge,"  above  the  Carleton  coal  bed,  which  is 
referred  to  the  Montana  formation.  The  species  therefore  seems  to 
range  through  nearly  all  of  the  Upper  Cretaceous,  from  the  Colonwio 
to  the  Laramie  inclusive,  and  from  purely  marine  to  brackish  wat^ 
beds.  The  well-known  fact  that  recent  marine  representatives  of  the 
genus  are  not  essentially  different  from  those  inhabiting  the  almost 
fresh  waters  of  estuaries  and  the  mouths  of  rivers  makes  it  less  sur- 
X)rising  that  in  the  course  of  time  a  species  should  pass  from  one  of 
these  kinds  of  habitat  to  the  other  without  material  change. 

COBBULA  NEMATOPHOBA  Meek. 

PL  xxvn.  Figs.  3  and  4. 

Corhula  nematophara  Meek,  1873,  Ann.  Bept.  U.  S.  Qeol.  Sot.  Terr,  for  1872,  p.  496; 
White,  1876,  U.  S.  Geog.  and  Geol.  Sur.  West  100th  Meridian,  voL  iv,  p.  188,  PL  17, 
Fig.  7 ;  1879,  Ann.  Bept.  U.  S.  Geol.  Sot.  Terr,  for  1877,  p.  290,  PL  3,  Figs,  la-d. 

Original  description: 

'^  Shell  of  about  medium  size,  ovate-subtrigonal,  nearly  equivalve 
and  moderately  convex,  with  height  equaling  two-thirds  the  length; 
anterior  outline  rounded;  base  semiovate;  posterior  extremity  some- 
what produced  and  subangular  or  minutely  truncated  in  outline  below; 
dorsal  outline  sloping  from  the  beaks,  the  anterior  slope  being  moie 
abrupt  and  slightly  concave  in  outline  above,  and  the  posterior  longer 
and  nearly  straight,  with  a  greater  obliquity;  posterior  umbonal slopes 
more  or  less  angular  in  each  valve  from  the  beak  to  the  posterior  basal 
extremity  3  beaks  rather  prominent  and  placed  about  one-third  the 
length  of  the  valves  from  the  front.  Surface  ornamented  by  small, 
regular,  concentric  ridges,  or  strong  lines  and  furrows,  both  of  whidi 
are  more  distinct  on  the  right  valve  than  on  the  left,  where  they  are 
sometimes  obsolete. 
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^'Lesgth  of  largest  specimen  seen,  0.50  inch;  height,  0.32  inch;  con- 
vexity, 0.26  inch.'' 

Prof.  Meek  noted  the  close  resemblance  of  this  species  to  certain 
Laramie  forms  that  are  now  regarded  as  belonging  to  Corbula  aubtri- 
gondliSy  and  it  may  be  that  they  are  identical.  It  often  happens  that 
very  closely  related  forms  of  this  genns  are  fonnd  at  greatly  separated 
horizons,  and  for  this  reason,  though  a  great  many  fossil  species  have 
been  named,  they  can  seldom  be  used  with  any  certainty  in  correlating 
strata. 

Locality  and  position. — The  types  came  from  coal-bearing  Cretaceous 
beds  near  Cedar  City,  Utah,  apparently  equivalent  with  the  lower  part 
of  the  Coalville  section.  The  species  is  common  beneath  the  main  coal 
bed  at  Coalville,  Utah,  and  in  the  <^  third  ridge"  of  the  same  section  I 
have  collected  specimens  that  seem  to  belong  to  it. 

COBBULA  EANABENSIS  n.  Sp. 

PI.  xxvn,  Figs.  5  and  6. 

Shell  small,  ventricose,  subequivalve,  equilateral,  transversely  ovate 
in  outline;  front  end  broadly  rounded,  forming  a  regular  curve  from 
the  beak  to  the  base;  posterior  end  abruptly  contracted  and  angular; 
beaks  large,  prominent,  approximate;  posterior  umbonal  slope  sub- 
carinate;  basal  margin  usually  thickened,  and  inflected  so  as  to  form 
a  flattened  band.    Surface  bearing  fine  regular  concentric  lines. 

Length  of  a  medium-sized  sx>ecimen,  lO'"™;  height,  7"*™;  convexity 
of  both  valves  united,  5™™. 

Corbula  trashi^  from  the  Chico  group  of  California  as  figured  by 
Gabb^  and  by  Whiteaves,'  is  very  much  like  this  species,  and  direct 
comparison  of  specimens  may  show  that  they  are  identical,  but  judg- 
ing from  the  figures  and  description  0.  traaJci  is  more  inequivalve 
and  less  regularly  convex,  and  it  lacks  the  angular  umbonal  slope  and 
the  thickening  and  deflection  of  the  ventral  border* 

Locality  and  position. — About  350  feet  above  the  base  of  the  Creta- 
ceous section  in  Upper  Kanab  valley,  southern  Utah. 

PHOLADIDyE. 

Genus  PAEAPHOLAS  Conrad. 

Pabapholas  sphenotdeus  White. 
PI.  XXVII,  Figs.  1  and  2. 

Annif  9pKenoiieu9  White,  1876,  Geol.  Uinta  Mts.,  p.  117. 

PmraphoUu  iphenaidwa  White,  1879,  Ann.  Kept.  U.  S.  QeoL  Sur.  for  1877^  p.  300^  PI.  5, 
Figs.  la-d. 

Bevised  description: 

"Shell  elongate,  cuneate,  inflated  in  front,  narrowed  and  laterally 
compressed  behind;  beaksanterior,  incurved,  adjacent;  dorsal  margins 

iPftUMnk,  Oalifond%  roL  1,  PL  22,  Tig,  12L  'liMoioio  Fom.,  rol  1,  PL  17,  Pig.  3. 
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of  the  valves  Btraiglit  and  sloping  &om  the  beaks  to  the  posterior  ^id, 
capped  or  connected  by  a  slender  styliform,  plain  accessory  plate;  pos- 
terior extremity  small,  truncated,  or  narrowly  rounded;  basal  margins 
nearly  straight,  connected  by  a  ventral  aocesHory  plate  similar  to  the 
dorsal  one,  except  that  it  is  shorter,  broadest  behind,  but  coming  to  a 
slender  point  in  &ont  about  midlength  of  the  shell,  longitudinally  divided 
by  a  linear  groove;  front  regularly  rounded,  both  vertically  and  later- 
ally; anterior  gape  consisting  of  a  narrow,  vertical  slit,  which  occupies 
the  middle  of  a  somewhat  prominent  projection  at  the  antero-basal  por- 
tion of  the  shell,  which  projection  has  the  shai>e  of  a  Norman  shield,  as 
seen  by  front  view  when  both  valves  are  in  their  natural  position,  and 
which  seems  to  have  been  occupied  by  a  much  wider  gape  in  the  youngs 
than  in  the  adult  condition  of  the  shell;  both  umbonal  grooves  dis- 
tinct, both  upon  the  outer  surface  and  upon  that  of  the  stony  cast; 
anterior  grooves  broader  and  deeper  than  the  other,  but  both  are 
slender;  besides  the  two  umbonal  grooves  there  is  another  somewhat 
broader  groove  or  furrow,  extending  with  a  broad,  downward  curve 
from  the  posterior  side  of  the  beak  to  the  posterior  end  of  the  shell. 
This  groove,  like  the  others,  is  distinctly  traceable  upon  the  outer  sur- 
face, but  is  more  distinctly  seen  upon  the  stony  cast. 

^<  A  broad,  subcircular,  cake-like  umbonal  accessory  valve  covers  the 
beaks  and  the  space  between  them,  the  valve  being  divided  by  a  suture 
into  two  nearly  semicircular  pieces  so  neatly  that  it  is  hardly  percepti- 
ble until  the  valves  are  slightly  displaced.  The  margins  of  the  principal 
valves  between  the  beaks  and  the  l^orman  shield-shaped  projection  are 
narrowly  but  abruptly  everted,  which,  with  the  beaks  above  and  the 
borders  of  the  projection  below,  bound  a  distinctly  hollowed  space  on 
each  side  and  below  each  beak.  Besides  the  grooves  before  mentioned, 
the  surface  is  marked  by  line  concentric,  distinctly  raised  lines  on  each 
side  of  the  shell,  but  they  are  less  distinct  upon  the  surface  of  the 
Norman  shield-shaped  projection  than  elsewhere.  Between  the  pos- 
terior grooves  or  furrow  before  mentioned  as  ending  at  the  posterior 
margin  of  the  shell  and  the  dorsal  margin,  the  surface  is  occupied  by 
strong,  irregular  scales  and  laminse  that  were  successively  left  as  the 
shell  increased  in  size. 

"  Length,  13"";  greatest  height,  7"";  breadth  at  front,  6*"," 

For  extended  comments  on  the  generic  relationship  of  this  species, 
see  Dr.  White's  remarks  in  the  second  work  above  referred  to. 

Comparison  of  this  species  with  Parapholas  calif ornica^  the  type  of 
the  genus,  leaves  little  room  for  doubt  that  they  are  congeneric,  but  it 
seems  to  me  that  it  is  still  an  open  question  whether  Parapholas  is 
really  distinct  from  Martesia. 

Locality  and  position, — Upper  Kanab  valley,  Utah,  and  near  the  base 
of  the  Coalville  section.  Specimens  from  the  latter  place  are  men- 
tioned by  Meek^  as  ^^Martesia  (undetermined  sp.)." 
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PABAPHOLASf  Sp. 

A  bit  of  fossil  wood  collected  in  the  Pugnellus  sandstone  of  Poison 
canyon,  Colorado,  contained  several  short  tubes  of  a  boring  mollask 
that  may  belong  to  this  genns.  The  large  end  of  the  tube  is  rounded 
and  it  tapers  rapidly  toward  the  posterior  end.  It  seems  to  be  a  much 
shorter  species  than  Parapholas  sphenoidetis. 

GASTROPODA. 

NERITIDyE. 

Genus  INEBITIFA  Laniarck. 

Kebitina  pisuh  Meek. 

PL  xxvm,  Figs.  1-3. 

KeriHna  {KeriUlla)  pUum  and  N.  piHformU  Meek,  1878,  Ann.  Kept.  U.  6.  Geol.  8nr. 

Ten.  for  1872,  p.  600. 
KenUnapitum  White,  1879,  idem  tw  1877,  p.  808,  PI.  7,  Figs.  11«h). 
NerUina  pittformU  White,  1880,  idem  for  1878,  p.  26,  PI.  12,  Figs.  9<^-o. 

The  original  description  of  If eriiina pisum  is  as  follows: 

<<  Shell  globose;  spire  much  depressed;  volutions  about  three,  rapidlj 
increasing  in  size,  so  that  the  last  or  body  turn  (which  is  a  little  depressed 
above)  composes  nearly  the  entire  shell;  inner  lip  broad,  flattened, 
and  smooth;  aperture  small  and  semicircular;  surface  nearly  or  quite 
smooth. 

<'  Height,  0.22  inch;  breadth,  0.26  inch." 

On  the  same  page  the  following  description  of  Neriiina  pisifarmii  is 
given: 

<<  Shell  small,  subglobose,  or  obliquely  rhombic,  the  height  being 
slightly  less  than  the  oblique  breadth;  spire  rather  prominent  for  a 
species  of  this  genns;  volutions  three  to  three  and  a  half;  convex;  last 
one  large,  and  forming  most  of  the  bulk  of  the  shell;  aperture  subovate, 
considerably  contracted  by  the  flattened,  moderately  wide  inner  lip, 
which  is  nearly  straight  on  its  inner  margin,  and  provided  there  with 
four  small  denticles,  the  upper  one  of  which  is  largest.    Surface  smooth. 

"  Height, 0.30  inch;  greatest  oblique  breadth,  0.32  inch. 

<'  This  little  shell  agrees  so  nearly  in  size  and  form  with  the  described 
species  {N".  pisum)  that  they  may  be  readily  confounded,  as  they  are 
found  with  the  aperture  filled  with  rock.  A  fortunate  fracture  of  one 
of  the  specimens  exposed  the  inner  edge  of  its  flattened  columnella, 
however,  and  thus  enabled  me  to  see  that  it  is  denticulated,  and  in  this 
respect  difiers  from  Iferitina  pisumj  which  seems  to  be  entirely  without 
teeth.  Further  comparisons  also  show  the  two  shells  to  differ  in  form, 
that  under  consideration  having  a  more  prominent  spire  and  a  more 
globose  outline,  being  less  oblique." 

On  attempting  to  separate  collections  from  thft  typVcaX  Vi^ssiS&tos  ^si^a 
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two  species  as  above  described,  it  was  soon  evident  that  they  could  not 
be  separated  by  form  alone  because  they  vary  in  that  respect,  showing 
every  gradation  between  the  extremes  represented  by  the  types.  The 
type  of  JT.  pisum  was  then  studied  more  closely,  and  the  rock  was 
removed  from  the  aperture,  revealing  the  fact  that  the  inner  lip  is  den- 
ticulate as  in  N.pisiformis.  Consequently  the  latter  name  must  be  re- 
garded as  a  S3nionym  of  ^T.  pisum. 

Locality  aiid  position, — Near  the  base  of  the  Cretaceous  section  at 
Coalville,  Utah. 

l^ERITINA  INCOMPTA  White. 

PI.  xxvm,  Figs.  4  and  5. 

Nmiiina  incompta  White,  1879,  Ann.  Rept.  U.  S.  Geol.  Sot.  Terr,  for  1877,  p.  308,  PL 
7,  Figs,  a-o. 

Original  description: 

<<  Shell  transversely  elongate  when  adult;  spire  depressed,  abruptly 
convex,  small,  but  rising  perceptibly  above  the  body- volution;  voln* 
tions  three  and  a  half  or  four,  increasing  rapidly  in  size,  the  last  one 
comprising  much  the  greater  part  of  the  shell,  regularly  convex  or  with 
a  faint  appearance  of  flattening  upon  the  distal  side  of  the  last  one; 
suture  moderately  distinct;  aperture  rather  large,  its  outer  border  r^- 
ularly  rounded,  proximal,  and  distal  margins  slightly  convex  and  sub- 
parallel;  outer  lip  thin-edged,  inner  lip  moderately  long,  plain,  slightly 
concave  upon  its  face,  not  very  broad,  sloping  inward.  Surface  marked 
by  ordinary  lines  of  growth. 

^^  Length,  in  direction  of  the  axis,  12"" ;  breadth,  across  the  aperture 
and  body- volution,  17"". 

^<  This  species  resembles  y.  bannisteri  Meek  from  the  brackish-water 
layers  of  the  same  formation  at  Coalville,  Utah;  but  it  differs  in  the 
greater,  although  slight,  elevation  of  the  apex,  the  nearly  straight, 
instead  of  curved,  border  of  the  inner  lip,  and  its  nonpolished  surface.'' 

Locality  a/nd  position. — Valley  of  Sulphur  creek,  near  Hilliard  sta- 
tion, Wyoming,  in  strata  that  are  now  believed  to  belong  to  the  Colo- 
rado formation. 

Nebitina  (Yelatella)  PATBLLDFOBMis  Meek. 

PI.  xxvm,  Figs.  6-10. 

Neritina  (Dottia  t)  patelUformia  Meek,  1873,  Ann.  Bept.  U.  S.  Geol.  Snr.  Terr,  for  1872, 

p.  498. 
tNeritina  (Velatelln)  carditoideB  White,  1876,  U. S. Geog. and  Geol.  Snr. West  lOOtb 

Mepridian,  vol.  iv,  p.  189,  PL  18,  Fig.  lor-e, 
Neritina  ( VelaUlla)  pateUiformisYrhite,  1879,  Ann.  Bept.  U.  8.  Geol.  Snr.  Terr,  for  1877, 

p.  309,  PL  7,  Figs.  7a^, 
Nentina  ( Velatella)  patelliformis  yar.  wehereniis  White,  1879,  ibid.  PL  7,  Figs.  8a  and  ^ 

Original  description. 

^^  Shell  small,  tMck,  ov^^  ox  ^ubelliptic^  naclens  nearly  posterior 
and  geneTsiSlj  more  or  \ea&  ^<bN^\A^  ^^^^  \^^  '^^*^xss^s2BSL  n&as^^  bat 
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always  lowet  than  the  middle  portion  of  the  dorsal  region  in  front  of  it, 
directed  obliquely  backward^  and  in  well-preserved  specimens  minutely 
snbspiral  at  the  immediate,  more  or  less  oblique  apex;  inner  lip  very 
broad,  or  having  the  form  of  a  thick,  smooth,  convex  septum  that  ex- 
tends forward  more  than  half  the  length  of  the  shell;  outer  lip  thick- 
ened, obtuse  and  smooth  within;  open  part  of  the  aperture  small  and 
transversely  semicircular.  Surface  with  moderately  distinct  lines  of 
growth. 

^<  Length  of  one  of  the  largest  specimens  found,  0.62  inch;  breadth, 
0.50  inch;  height  or  convexity,  0.33  inch.'' 

The  variety  tceberensis  White,  which  was  found  in  the  same  layer  with 
the  typical  form,  was  described  as  follows: 

"  Shell  small,  depressed,  almost  regularly  elliptical  in  outline,  nearly 
regularly  convex  above,  and  nearly  flat  or  longitudinally  slightly  con- 
cave beneath;  beak  very  small,  apparently  making  about  one  volution, 
turned  a  little  to  the  dextral  side  of  the  shell,  resting  upon  the  thick- 
ened posterior  margin,  but  not  projecting  beyond  it,  the  posterior  mar- 
gin being  slightly  reflexed  so  as  to  obscure  the  incurved  apex;  inner 
lip  broad,  smooth,  flat,  or  concave  longitudinally,  and  slightly  convex 
laterally,  apparently  occupying  more  than  half  the  under  surface  of  the 
shell;  outer  lip  moderately  thin,  smooth,  or  at  leai^notcrenulate.  Sur- 
face marked  by  ordinary  lines  and  undulations  of  grawth,  and  upon  the 
middle  portion  of  the  anterior  half  by  flve  or  six  narrow,  slightly  raised, 
obscure,  radiating  ribs,  with  spaces  between  them  a  little  wider  than  the 
ribs.  In  some  cases  there  are  also  other  obscure  radiating  lines  upon 
the  anterior  flanks  of  the  shell. 

"  Length,  11"";  breadth,  8°"";  height,  5"".  Some  examples  in  the 
collection  are  larger,  but  none  of  them  quite  equal  in  size  the  larger 
examples  of  the  typical  forms  of  the  species. 

**  This  variety,  although  perhaps  connecting  the  typical  forms  with 
If.  ( V.)  carditoides  Meek,  difl'ers  from  it  in  the  number  and  character  of 
its  costse,  the  proxK)rtionB  of  the  shell,  and  its  smaller  size.  At  one 
time  I  thought,  as  did  also  Mr.  Meek,  that  this  variety  might  prove  to 
be  specifically  distinct  from  the  typical  forms  of  If.  {V.) patellifonnis^ 
but  study  of  collections  since  made  at  the  typical  locality  shows  that 
intermediate  forms  exist,  associated  with  this  variety  and  the  typical 
forms  in  the  same  layer.'' 

It  should  be  added  that  the  inner  lip  of  this  species  is  slightly  den- 
ticulate on  the  margin. 

The  name  Velatella  was  proposed  by  Meek  a«  a  subgenus  of  Neritina 
to  include  this  and  a  few  other  Cretaceous  species.  It  was  adopted  by 
White,  who  gave  a  diagnosis  of  it  in  the  Ann.  Eept.  XJ.  8.  Geol.  Sur.  of 
the  Territories  for  1878,  p.  27.  It  seems  to  me  to  be  scarcely  distinct 
from  Dostia,  fit)m  which  it  differs  "in  its  more  nearly  i)erfect  bilateral 
symmetry  and  its  minute  apex." 

Locality  and  position. — Abundant  in  certain  layers  near  the  baisA  ^ 
BuD.  106 ^9 
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the  OretaceouB  section  at  Ooalville,  Utah,  and  in  eqnivsJent  bede  at  Bear 
Biver  city,  Wyoming.  Neritina  carditoideSj  ^hieh  is  a  closely  related 
but  probably  distinct  species,  occurs  at  a  much  higher  horizon  in  the 
<«  third  ridge"  of  the  same  section. 

TURRITELLID^E. 

Genus  TTTBBITELLA  Lamarck. 

TURBITBULA  WHITBI  U.  Sp, 

PL  xxvm,  Figs.  12-16. 

JSurriteUa  wwuana  White,  1876,  U.  S.  Geog.  and  Geol.  Sot.  West  100th  MtMlMk,  toL 

IV,  p.  Id5,  PI.  18,  Figs.  11a  and  h. 
Not  Turritella  uvoiana  Conrad,  1856,  Pacific  Railroad  Bepts.  vol.  v.,  p.  321. 

This  si>ecie8  was  first  obtained  from  Cretaceous  strata  southeast  of 
Paria,  Utah,  and  was  doubtfully  referred  to  Turritella  uvasanOj  a  spe- 
cies of  the  Tejon  formation  of  California. 

Dr.  White  describes  the  Utah  specimens  as  follows: 

^^  Shell  of  ordinary  size,  elongate,  slender;  sides  straight;  volutions 
numerous,  apparently  reachiDg  eighteen  or  twenty  when  fiQl-grown; 
the  sides  of  the  volutions  nearly  straight  or  only  slightly  convex; 
suture  broad,  deeply  impressed. 

<^  Surface  marked  by  numerous  revolving  raised  lines,  six  or  eight  of 
which  are  moderately  large,  the  smaller  ones  alternating  with  them. 
The  larger  lines  are  minutely  nodose  upon  the  larger  volutions,  and 
upon  the  last  one  they  are  even  subspinulose. 

*' All  the  specimens  of  this  species  in  the  collection  are  more  or  less 
broken,  but  judging  from  the  apical  angle  indicated  by  their  sides,  the 
largest  must  have  been  about  5^  centimeters  long,  and  its  last  whorl 
about  13  millimeters  in  diameter." 

Since  the  above  description  was  published,  Mr.  O.  D.  Waloott  has  col- 
lected a  number  of  good  specimens  at  Upper  Kanab,  Utah,  and  the 
writer  has  more  recently  obtainedagreatmany  from  the  Pugnellus  sand- 
stone of  Huerfano  park,  Colorado.  The  study  of  this  additional  and  better 
material  has  proved  that  it  diiters  from  Conrad's  si>ecies  in  several  par- 
ticulars. The  revolving  lines  of  Turritella  uvasana  are  not  nodose,  the 
apical  angle  is  less  than  in  our  species,  and  the  whorls  are  broader,  so 
that  there  is  a  less  number  of  volutions  in  a  given  length  of  specimens 
of  the  same  size,  and  it  is  probable  that  the  total  number  of  volutions  is 
less  in  the  California  species.  Some  young  specimens  of  T.  tohitei  (or 
tips  of  old  ones)  from  Upper  Kanab  have  about  twenty  volutions  in  a 
length  of  a  little  over  half  an  inch,  and  the  diameter  of  the  last  whorl  is 
only  3  millimeters,  or  about  the  same  as  the  upper  end  of  the  specimen 
represented  by  Fig.  12  on  PI.  xxviii.  An  individual  of  that  size  would, 
therefore,  have  about  thirty  volutions  when  complete. 
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These  differences  are  sufficient  basis  for  the  separation  of  the  two 
forms,  and  the  additional  fact  that  one  of  them  occurs  near  the  base 
of  the  Upper  Cretaceous,  while  the  other  is  found  at  the  very  top  of 
the  Cretaceous — or  in  the  Eocene — makes  their  separation  still  more 
reasonable. 

It  should  be  stated  that  the  specimens  from  Colorado  do  not  quite 
agree  in  ornamentation  with  those  from  Utah.  The  revolving  lines  are 
somewhat  broadesr  and  fewer  in  number,  usually  not  more  than  five  or 
six  prominent  ones,  and  the  intermediate  fine  threadrlike  lines  are  often 
obsolete.  Perhaps  such  diiferences  are  of  specific  importance,  but  it 
seems  to  me  more  probable  that  they  are  only  local  variations  of  one 
species.  If  it  should  ever  be  found  desirable  to  separate  them  the  Utah 
form  must  be  regarded  as  the  type  of  Turritella  whitei. 

At  a  locality  about  12  miles  east  of  Walsenburg  a  number  of  speci- 
mens of  the  Colorado  variety  were  found  in  a  peculiar  state  of  preser- 
vation that  gives  them  a  very  different  aspect.  The  shell  is  entirely 
replaced  by  calcite  and  the  surface  is  eroded  until  there  is  hardly  a 
trace  of  the  natural  ornamentation  remaining.  The  planing  down  of 
the  rounded  whorls  has  left  irregular  zigzag  lines  that  are,  in  some 
cases  at  least,  coincident  with  the  angles  of  the  calcite  crystals.  One 
of  these  is  figured. 

Locality  and  position. — About  350  feet  above  the  base  of  the  Cre- 
taceous section  in  Upi)er  Kanab  valley,  Utah;  in  the  Pugnellus  sand- 
stone of  Huer&no  park,  Colorado,  and  at  about  the  same  or  a  little 
lower  horizon  in  the  Benton  shales  on  the  Arkansas  river  above  Pueblo, 
at  Battlesnake  butte,  and  other  places  in  southern  Colorado. 

TUBBITBLLA  MIOBONEMA  Meek. 

PL  XXIX,  Fig.  3. 

I^KTriteOa  (Aelis  t)  mioronma  Meek,  1873,  Ann.  Bept.  U.  S.  GeoL  Snr.  Ten.  for  1872,  p. 
604;  White,  1879,  idem  for  1877,  p.  816,  PL  9,  Fig.  8a. 

Original  description: 

<<  Shell  small,  terete  or  elongate-conical;  volutions  about  nine,  nearly 
flat,  sometimes  moderately  convex,  increasing  gradually  in  size,  last 
one  rounded  or  obscurely  subangular  in  the  middle;  suture  linear  to 
moderately  distinct;  ai>erture  rhombic-ovate,  angular  above.  Surface 
ornamented  by  fine,  regular,  rather  crowded  revolving  lines,  six  or 
eight  of  which  may  be  counted  on  each  volution  of  the  spire. 

<< Length  of  the  largest  specimen  seen,  0.50 inch;  breadth,  0.18 inch; 
angle  of  spire,  about  19^,  with  slightly  convex  slopes.  [Specimens 
since  found  at  the  original  locality,  and  in  the  same  layers,  indicate  a 
size  nearly  twice  as  great  as  this.] 

<<  This  may  not  be  a  Turritellaj  the  specimen  not  being  in  a  condition 
to  show  the  texture  of  the  shell  or  to  give  a  clear  idea  of  its  aperture 
and  lip.    It  would  be  a  rather  small  species  for  that  g.^wTi&^  ^^<^  ^  ^^ 
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possessed  the  delicacy  of  surface  seen  in  those  genera,  it  might  per- 
haps with  more  propriety  be  referred  to  Aelia  or  Menestho^  The  firac- 
tared  lip  in  some  of  the  specimens  has  somewhat  the  appearance  of  a 
slight  angularity  or  very  small  notch  at  the  base  of  the  aperture,  bat 
this  may  be  due  to  the  manner  in  which  it  is  broken;  if  not,  it  would 
seem  to  present  affinities  with  the  genus  Mesalia.  It  will  be  readily 
distinguished  from  the  species  I  described  under  the  name  T.  gpironema 
by  its  less  attenuated  form  and  finer  and  less  distinct  revolving  lines. 
It  is  also  not  nearly  so  attenuated  toward  the  upper  part  of  the  spu« 
as  that  species. 

'^  Locality  and  position, — Coalville,  Utah,  from  the  Cretaoeoos  below 
the  heavy  bed  of  coal  mined  at  that  place." 

Genus  GLAUOON^IA  Giebel. 

Glaugonia  coalvtllensis  Meek  (sp.). 

PL  xivni,  Fi0. 11 ;  PL  xxix.  Figs.  1  and  2. 

Turritella  eoalvUlenaia  Meek,  1873,  Ann.  Rept.  U.  S.  Geol.  Sur.  Terr,  for  1572,  p.  502; 

White,  1879,  idem  for  1877,  p.  315,  PL  9,  Fig.  4a. 
CtuHope  whitfUldi  White,  1876,  U.  S.  Geog.  andGeoL  Sur.  West  100th  Meridian,  toL 

IV,  p.  196,  PI.  18,  Fig.  la. 

Original  description  of  Ca^siope  whitfleldi: 

^^  Shell  moderately  large,  elongate-conical,  nmbOicate;  volntions  ap- 
parently abont  twelve,  prominent  and  prominently  angular  below  the 
middle  of  the  visible  portion,  slightly  concave  firom  the  prominent  re- 
volving angle  to  the  snture  below,  also  very  slightly  and  somewhat 
irregularly  concave  from  that  angle  to  the  suture  above.  A  little  be- 
low the  suture  there  is  a  rather  small,  shallow  furrow,  with  its  borders 
above  and  below  raised  into  more  or  less  distinct  revolving  ridges. 
Upon  the  under  side  of  the  last  volution,  which  is  rather  strongly  con- 
vex, there  are  three  small  revolving  ridges,  one  of  them  bounding  the 
umbilicus;  the  other  two  are  placed  near  each  other  above  the  middle 
of  the  space,  and  are  continuous  to  the  apex  of  the  shell.  It  is  be- 
tween the  two  last-named  ridges  that  the  hinder  edge  of  each  sacceed- 
ing  volution  joins  the  preceding  one.  Umbilicus  moderately  large  aud 
deep;  aperture  subovate  in  outline;  outer  lip  sinuate*  having  a  broad, 
shaUow  notch  above  its  middle,  projecting  somewhat  anteriorly,  and 
rounded  abruptly  into  the  umbilicus. 

<<  Surface  marked  by  more  or  less  strong  uudulating  lines  of  growth 
apparently  without  small  revolving  lines. 

^^  Diameter  of  the  last  volution  of  our  largest  example,  nearly  4| 
centimeters;  the  full  height  of  the  same,  when  entire,  must  have  been 
not  far  from  11  centimeters." 

Turritella  eoalviUensis  was  originally  described  from  fragments  that 
are  more  or  less  eroded  and  do  not  »how  the  umbilicus.  When  better 
preserved  specimens  wet^  obt^in^d  from  southern  Utah  they  wen 
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described  as  a  new  species  and  referred  to  CoMtopey  which  according 
to  the  manuals  of  Zittell  and  Fischer  is  a  synonym  of  Qlauconia. 

In  the  more  recent  collections  from  Coalville  there  are  several  exam- 
ples that  unquestionably  belong  to  Meek's  species  and  yet  they  possess 
the  umbilicus  and  other  characteristic  features  of  Cassiope  wkitfieldi. 

The  surface  ornamentation  varies  considerably  in  different  individ- 
uals. In  some  examples  each  whorl  of  the  spire  bears  five  well  marked 
revolving  ridges,  two  of  which  are  adjoining  the  suture  above  and 
below,  respectively,  while  the  other  three  are  close  together  in  the  mid- 
dle of  the  whorl  and  the  lowest  of  them  is  the  largest,  giving  to  the 
whorl  its  angular  appearance.  In  other  specimens,  especis^ly  very 
large  ones,  one  or  both  of  the  ridges  immediately  above  the  angle  is 
obsolete. 

Turritella  martinezensis  Oabb,  from  the  Cretaceous  of  California, 
resembles  this  species  quite  closely  both  in  form  and  ornamention,  but 
it  is  not  umbilicate. 

Locality  a/nd  position, — Near  the  base  of  the  Cretaceous  section  at 
Coalvillei  Utah,  and  at  various  localities  in  southern  Utah. 

XENOPHORID.*:. 

Genus  XENOPHOEA  Fischer  von  Waldheinu 

Xbnophoba  bimpsoni  n.  sp. 
PL  XXIX,  Figs.  4-6. 

Shell  small,  trochiform,  consisting  of  four  or  five  volutions;  spire 
moderately  elevated  with  straight  sides;  periphery  of  last  volution  nar- 
row,  angular  and  somewhat  produced;  base  nearly  flat,  with  a  rather 
small  but  distinct  umbilicus.  The  aperture  is  very  oblique,  irregu- 
larly  oval  in  outline,  and  with  the  inner  lip  slightly  thickened.  Sur&ce 
of  the  spire  marked  by  numerous  faint,  irr^^ar  pits  and  depressions 
that  seem  to  have  been  caused  by  the  adhesion  of  small  pebbles  and 
bits  of  shell  in  the  manner  that  is  characteristic  of  this  genus.  These 
irregularities  of  the  surface  are  shown  on  internal  casts  almost  as  dis- 
tinctly as  on  the  shell  itself.  The  surface  also  shows  lines  of  growth 
that  are  especially  prominent  and  strongly  curved  on  the  base  of  the 
shell. 

Height  of  one  of  the  largest  specimens,  10°"^;  greatest  breadth, 
16"". 

There  is  no  other  described  species  in  the  American  Cretaceous  with 
which  this  need  be  compared,  though  comparisons  with  recent  species 
show  that  it  certainly  belongs  to  Xenophora.  There  aore  21  specimens 
in  the  collection,  all  more  or  less  imperfect,  but  taken  together  they 
show  all  the  characters  of  the  species. 

The  name  is  given  in  honor  of  Afr.  Charles  T.  Simpson^  of  thi^  \I  .^. 
National  Museum* 
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Locality  and  position, — In  the  Pagnellns  sandstone  near  Malachite 
post-office,  and  in  Poison  canyon,  Hnerfano  park,  Colorado;  at  the 
same  or  a  somewhat  lower  horizon  on  the  Arkansas  river|  20  miles  above 
PneblOy  Colorado. 

NATICID^C. 

Genus  LDI^ATIA  Gray. 

LimATiA  OONOINNA  Hall  &  Meek  (sp.). 

PL  XXIX,  Figs,  9  and  10. 

yatiea  wmdnna  Hall  St  Meek,  1856,  Mem.  Am.  Acad.  Arts  and  SoL,  n.  8.  toI.  v,  p.384, 

PI.  3,  Figs.  2aHi. 
Katioa  moreatienriM  Meek  St  Hayden,  1856,  Proc.  Acad.  Nat.  Sci.«  Phila.,  p.  64. 
Lunatia  oonoinna  Meek,  1876,  U.  8.  Gfeol.  Bar.  Terr.,  vol.  ix,  p,  314,  PL  32,  Figs.  la-«; 

Whitfield,  1880,  Qeol.  Bl.  HiUe  of  Dak.,  p.  430,  PI.  12,  Fig.  13. 
Compare  Katiea  obliquata  HaU  dt  Meek,  1856,  op.  oit.,  p.  384,  PI.  3,  Figs.  1  a  and  h ;  and 

N,  reoHlahrum  Conrad,  Jonr.  Acad.  Nat.  Soi.,  Phila.,  2d  ser.,  roL  rv^,  p.  344,  PL  58^ 

Fig.  28. 

Prof.  Meek's  revised  description  is  as  follows : 

''Shell  obliquely  rhombic-snbovate,  or  subglobose;  spire  moderate; 
volutions  three  and  a  half  to  four,  convex,  and  separated  by  a  deep 
suture,  last  one  comparatively  large;  surface  marked  by  fine,  rather 
obscure,  lines  of  growth,  crossed  by  nearly  obsolete,  minutely  flexuoos, 
revolving  striss,  only  seen  on  well-preserved  specimens;  aperture  sub- 
ovate,  being  straighter  on  the  inner  than  the  outer  side;  umbilicas, 
small  and  sometimes  showing  a  slight  tendency  to  devdop  a  small 
revolving  ridge  within;  inner  lip  a  little  thickened  and  slightly  reflected 
nx>on  the  body  volution  above  the  umbilicus. 

''Length  of  a  mature  rather  gibbous  specimen,  0.90  inch;  breadth 
of  same,  0.76  inch. 

"This  shell  varies  somewhat  in  form,  some  individuals  being  pro- 
portinally  a  little  shorter,  and  having  the  body  volution  more  ventri- 
cose  than  others.  For  a  long  time  it  was  believed  to  be  distinct  from 
If.  concinnay  and  consequently  the  name  JV.  moreauemis  was  proposed 
for  it.  Since  seeing  a  good  series  of  specimens,  however,  showing  the 
form  and  general  appearance  of  the  shell  at  various  stages  of  growth, 
I  am  led  to  believe  that  it  is  not  specifically  distinct  from  the  type  of 
K.  concinna,  which  is  now  believed  to  be  a  young  individuaL  At  any 
rate,  small  specimens  before  me  of  the  same  size  seem  to  agree  almost 
exactly  with  the  type  of  JT.  condnna^  while  I  am  at  a  loss  to  separate 
these  specifically  from  the  larger  individuals,  such  as  those  for  which 
the  name  N.  moreauenais  was  proposed." 

The  author  then  proceeds  to  compare  this  with  the  closely  related 

species  Natioa  ohliquaia  and  N.  rectilahrum.    According  to  Mr.  Gabb 

all  the  names  given  above,  and  N,  acutiapira  Shumard,  are  synonyms 

of  Lunatia  oblxquMa.    This  conclusion  is  quite  probable,  but  I  am  unable 

to  confirm  it  with  the  mateii'ai  ^ttX^d^iA. 
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The  collections  from  Upper  Kanab  valley,  TItah,  contain  9  speci- 
mens, two  of  which  are  figured,  that  are  not  distinguishable  from  rather 
small  examples  of  this  species.  The  inner  lip  is  perhaps  slightly 
straighter,  the  callous  deposit  smaller  and  the  outer  lip  is  some- 
what less  oblique,  but  in  form  and  surface  markings  they  agree  almost 
exactly.  The  principal  fact  that  causes  me  to  hesitate  to  assign  them 
to  the  described  species  is  that  they  come  from  a  lower  horizon  and 
nearly  all  of  their  associates  are  diiferent.  The  tyx>es  and  all  the  speci- 
mens hitherto  reported,  with  one  exception,  came  from  the  upper  por- 
tions of  the  Montana  formation,  and  from  its  equivalents  in  the  south- 
emstates.  In  the  Geology  of  the  Black  Hills  of  Dakota,  Mr.  Whitfield 
states  that  one  cast  not  distinguishable  from  this  species  came  from  a 
much  lower  horizon,  probably  the  Benton  shales. 

Locality  and  position. — ^About  350  feet  above  the  base  of  the  Oretft- 
ceouB  section  in  Upper  Kanab  valley,  Utah. 

Genus  GTEODES  Conrad. 

Gybodes  depbessa  Meek. 
PI.  xiix,  Figs.  11-14. 

6yrode$  depre$8a  Meek,  1877»  U.  S.  Geol.  Expl.  40th  Parallel,  vol.  iv.,  Pt.  1,  p.  159, 
PL  15,  Figs.  1  and  1  a. 

Shell  depressed  subglobose,  consisting  of  three  or  four  rapidly  in- 
creasing whorls,  the  last  of  which  is  very  large;  spire  varying  from  de- 
pressed to  moderately  elevated  and  prominent;  whorls  in  some  examples 
distinctly  truncate  above,  in  others  only  slightly  flattened  or  simply 
rounded  to  the  distinct,  impressed  suture,  subangular  or  very  narrowly 
rounded  below  around  the  borders  of  the  umbilicus,  which  is  broad  and 
deep,  but  narrows  rapidly  within.  Aperture  ear-shaped,  subangular 
above  and  broadly  rounded  below,  oblique  to  the  axis  of  the  shell ;  outer 
lip  forming  an  irregular  curve;  inner  lip  nearly  straight  and  with  the 
upper  half  reflexed  and  somewhat  thickened.  Sur&ce  marked  by  strong 
lines  of  growth. 

Height  of  an  average  si>ecimen,  about  22""*;  the  greatest  breadth, 
32"".  In  some  of  the  more  elevated  examples  the  height  and  breadth 
are  nearly  equaL 

This  description  is  drawn  from  a  large  suite  of  well-preserved  speci- 
mens obtained  in  Huerfano  park,  Colorado,  that  have  been  compared 
with  the  types  and  with  other  examples  fr^m  the  typical  locality.  The 
types  are  sandstone  casts,  more  or  less  distorted  by  pressure,  so  that 
the  spire  is  unnaturally  low.  In  the  original  description  the  suture  is 
said  to  be  '^channeled  in  such  a  manner  as  to  be  flattened  within,  owing 
to  the  presence  of  a  revolving  furrow  just  above  it,"  but  this  feature  is 
accidental,  the  flattened  channel  simply  representing  the  thickneaa  oi 
the  shell  between  the  whorls.    I  have  no  doubt  tthaAttXvbCjoVyt^^  ^ci^^& 
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belong  to  Meek's  spedes,  especially  since  many  of  the  associated  forms 
are  identical  in  the  two  regions. 

The  extreme  forms  represented  by  Figs.  11  and  14  seem  safficiently  dif- 
ferent to  be  regarded  as  distinct  species,  bat  there  are  many  intenne* 
diate  forms  and  every  character  by  which  they  might  be  separated  is 
yariable,  consequently  I  shall  include  them  all  under  the  one  name  for 
the  present.  The  most  nearly  related  species  with  which  I  am  ac- 
quainted is  Oyrodes  petrosa  Morton  (sp.)^  from  the  Bipley  formation  of 
the  Atlantic  and  Oulf  border  regions. 

Locality  and  position. — ^In  the  lower  portion  of  the  Oretaceous  section 
at  Goalvilley  Utah,  ranging  upward  to  the  top  of  the  <<  second  ridge;'' 
abundant  in  the  Pugnellus  sandstone  at  many  localities  in  Huerfano 
park,  Colorado. 

Otropes  gonradi  Meek. 

PL  XXIX,  Pigs.  7  and  8. 

Oyrodes  eanradi  Meek,  1876,  U.  S.  Geol.  Snr.  Terr.,  toI.  ix,  p.  310,  Figs.  3S-<36  in  tert 

Original  description: 

<<  Shell  obliquely  depressed-subglobose,  the  height  being  about  seven- 
eighths  the  breadth;  volutions  four  to  five,  increasing  rapidly  in  size, 
the  last  one  forming  about  nine-tenths  of  the  entire  bulk,  rounded  on 
the  outer  side,  somewhat  produced  and  acutely  carinated  around  the 
middle  below,  and,  like  those  of  the  spire,  with  the  truncation  of  the 
upper  edgemoderately  broad  andalittleconcave;  spire  much  depressed; 
umbilicus  very  broad  and  somewhat  funnel-shaped,  with  its  marginal 
angle  prominent,  acute,  and  regularly  and  rather  distinctly  crenate, 
while  some  distance  within  there  is  a  second  less  prominent,  linear, 
revolving  ridge;  aperture  sub-rhombic  and  about  twice  as  high  as  wide, 
distinctly  angular  at  the  termination  of  the  revolving  carina  of  the 
under  side  of  the  body-volution  below,  and  obtusely  angular  above; 
outer  lip  very  oblique,  being  produced  above,  and  thence  nearly  straight, 
and  extending  obliquely  backward  and  downward  to  the  basal  angle, 
where  it  connects  with  the  lower  extremity  of  the  thin  inner  lip  by  a 
small,  sharp  sinus,  or  emargination;  surface  nearly  smooth,  or  having 
obscure  lines  of  growth,  that  become  stronger  and  show  a  tendency  to 
gather  into  little  wrinkles  on  the  upper  truncated  part  of  the  volutions, 
while  on  well-preserved  specimens  the  faintest  possible  traces  of  fine 
revolving  strisB  may  be  seen  by  the  aid  of  a  magnifier. 

"Height,  0.91  inch;  breadth,  about  1.10  inches;  height  of  aperture, 
0.86  inch;  breadth  of  same,  0.43  inch.'' 

Some  larger  specimens  from  Huerfano  park,  Colorado,  are  propor- 
tionally somewhat  more  elevated  and  have  a  narrower  umbilicus  than 
the  type,  with  which  they  agree  in  all  other  respects. 

This  species  is  very  closely  related  to  Oyrodes  pansus  Stoliczka,  fipom 
the  Oretaceous  of  southern  Indla^  and  it  may  also  be  compared  with  ft 
crenata  Conradi  firom  ttie  'BipVe^  ^oxm^Movi^ 
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Locality  andporiium. — ^The  type  was  found  on  Oheyenne  riyer,  South 
Dakota^  in  strata  supposed  to  belong  to  the  Fort  Benton  shales.  The 
additional  examples  above  mentioned  came  from  the  Pugnellus  sand- 
stone on  WiUiams  creek  and  Poison  canyon,  Huer£Buio  park,  Oolorada 

Genus  AMAXIEOPSIS  Morch. 
Amaubopsis  bulbifobmis  Sowerby  (sp.). 

PL  XXX,  Figs.  2-4. 

y^atioa  ImlhiformiM  Sowerby,  1832,  Trans.  Geol.Soc.Lond.,  2d  ser.,  vol.  m,  p.  418,  PI. 

38,  Fig.  13;  d'Orb.,  Pal.,  Franc.,  Terr.  Cr6t.,  Gast^ropodee,  p.  162,  PL  174,  Fig.  3; 

GoldfuBS,  Petrefacto  Germ.,  p.  112,  PI.  199,  Figs.  16  and  17;  Zekeli,  Die  Gastro- 

X>oden  der  Gosangebilde,  p.  45,  PI.  8,  Fig.  2. 
Ampullina  ImlHformia  Stoliczka,  Sitzangsber.  k.  Akad.  d.  WiBsenschaften,  Wien, 

Bd.  52,  p.  146;  Pal.  Indica,  Cretaceoos  Fauna  of  Southern  India,  vol.  iz,  p.  300,  PI. 

21,  Figs.  11-15. 
Compare  Amaurop9iB  alffcata  (Gem.)  Gabb,  Pal.  California,  vol.  i,  p.  110,  PI.  19,  Fig.  59. 

Shell  large,  elongate-ovate,  not  ambilicate,  consisting  of  seven  or 
eight  rapidly  increasing,  moderately  convex,  shouldered  whorls;  spire 
elevated  and  prominent,  the  apical  angle  varying  from  about  50^  to 
65^;  sutures  deeply  chaaneled;  aperture  elongate-ovate,  contracted 
behind  where  it  is  separated  from  the  body  of  the  shell  by  the  chan- 
neling of  the  suture,  somewhat  produced  and  subangular  in  front; 
outer  lip  thin  and  sharp;  inner  lip  nearly  straight,  moderately  thick, 
anteriorly  flattened,  and  reflected  so  as  to  form  a  sharp  projecting 
ridge.  Surface  marked  by  lines  of  growth  and  by  numerous  revolving 
lines  of  minute  punctations  that  are  always  visible  on  well  preserved 
specimens,  and  on  a  few  examples  are  situated  in  well-deflned  revolving 
farrows,  giving  the  shell  in  these  rare  cases  a  distinctly  striate  appear- 
ance. 

Length  of  an  average  specimen,  77™;  breadth,  47'"".  The  length  of 
the  largest  specimen  in  the  collection  is  92""". 

I  have  seen  no  good  European  examples  of  this  species  with  which  to 
make  direct  comparisons,  but,  judging  trom  the  published  figures  and 
the  comments  of  the  authors  who  have  described  it,  itis  quite  variable  in 
form,  several  of  the  published  figures  differing  more  from  Sowerby's 
original  drawing  than  our  specimens  do.  In  those  in  which  the  aper- 
ture is  represented  as  complete  it  is  more  broadly  and  regularly 
rounded  than  in  the  shells  before  me.  This  and  other  very  slight  dif- 
ferences that  might  be  pointed  out  do  not  seem  to  me  sufficient  basis 
for  proposing  a  new  name.  The  species  is  already  known  to  have  had 
a  wide  geographic  range  in  Cretaceous  time,  as  it  occurs  in  the  Turonian 
of  France,  in  the  Oosau  beds  of  Austria,  and  in  the  Oretaceous  of 
southern  India,  where  it  is  said  to  range  through  the  entire  Cretaceous 
series  developed  there.  I  suspect  that  some  of  the  California  fossils 
referred  by  Oabb  to  Amauropsis  alveata  really  belong  to  this  speciefl^ 
although  he  states  that  they  are  umbilicated. 
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I  follow  Zittel  ia  referring  this  species  to  AmauropHs. 

Locality  and  position. — Common  in  the  Pngnellus  sandstone  at  sey> 
eral  localities  in  Huerfano  park ;  rare  in  the  npper  part  of  the  Benton 
shales  on  the  Arkansas  river  above  Pueblo,  Colorado. 

AMAITROPSISf  TTTAHENSIS  White  (Sp.)* 

PL  XXX,  Fig.  1. 

iMnaHa  utahensU  White,  1876^  Geol.  Uinta  Mts.,  p.  122. 

Euspira  ooalvUUnsie  White,  1879,  Ann.  Bept.  U.  S.  Geol.  Sur.  Terr,  for  1877,  p.  310,  FI. 
4,  Figs.  2a  and  h. 

Bevised  description: 

^^  Shell  subglobose;  spire  small,  conical,  acute,  but  not  much 
extended;  volutions  about  eight  when  the  apex  is  entire,  last  one 
inflated,  and,  when  adult,  extended  a  little  in  front,  and  also  poste- 
riorly, near  the  border  of  the  aperture;  aperture  obliquely  ovate-semi- 
lunar,  somewhat  abruptly  rounded  anteriorly;  callus  of  the  inner  hp 
apparently  not  much  thickened,  but  thicker  anteriorly  than  poste- 
riorly; columnella  rimate  or  almost  solid,  and  nearly  covered  by  the 
callus  of  the  inner  lip,  which  seems  not  to  be  so  closely  appressed 
against  it  as  it  is  against  the  body-volution  farther  back.  Surfa'^ 
marked  by  the  ordinary  lines  of  growth.  The  figures  on  plate  ^  are 
restorations  of  this  species,  aU  the  numerous  examples  in  the  collec- 
tions being  crushed  except  one  or  two  sandstone  casts.  The  examples 
being  somewhat  numerous,  afford  a  view  of  all  the  features  shown  by 
the  figures. 

<^  Length,  from  the  apex  to  the  anterior  end  of  the  aperture,  about 
4^™;  breadth,  across  the  aperture  and  body -volution,  about  3J«™." 

The  material  on  which  this  species  was  based  is  very  imperfect  and 
unsatisfactory,  though  it  seems  to  justify  the  restoration  given  in  the 
figure.  In  the  INational  Museum  collection  there  is  one  sx>ecimen,  from 
another  locality,  of  the  same  general  form,  that  has  a  broad,  open, 
Oyrodea-Uke  umbilicus,  but  it  seems  hardly  possible  that  it  can  belong 
to  this  species,  or  even  to  the  same  subgenus. 

In  the  second  publication  of  the  species  the  sx>eciflc  name  was  inad- 
vertently changed  from  utahensis  to  coalvillensis  and  the  original  name 
was  restored  by  the  same  author.^ 

According  to  Zittel'  JEuspira  can  not  be  retained  even  as  a  sub* 

generic  name,  and  forms  without  an  umbilicus  resembling  this  and  the 
species  described  above  are  by  him  referred  to  AmauropsiSy  though  it 
seems  to  me  that  the  species  now  under  consideration  might  be  re- 
ferred with  equal  propriety  to  Ampullina  or  to  Cernina. 

Locality  and  position. — Near  the  base  of  the  Cretaceous  section  at 
Ooalville,  Utah. 


I  Ajul  Bept.  TJ.  8.  QeoiL  Siox.  T«t  i;fot  \!Sl%«i>.  ^.         ^  'AwiAyraAb.  der  Pala<mtologie,  n,  p.  3U. 
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Genns  SIGABETUS  Lamarck. 

SlGABETUS  (EUNATIGINA?)  TEXTILIS  7X.  Sp. 

PL  XXX,  Figs.  5  and  6. 

Shell  thin,  broadly  ovate,  consisting  of  three  or  three  and  a  half  rap- 
idly  increasing  volutions,  the  last  one  forming  the  greater  part  of  the 
entire  bulk;  sntore  linear,  impressed;  aperture  large,  rhombic  ovate, 
narrow  and  produced  behind,  broad  and  sinuous  in  front,  the  greatest 
breadth  being  in  front  of  the  middle;  outer  lip  thin  and  sharp,  irregu- 
larly convex  in  outline;  inner  lip  somewhat  thickened  and  reflected, 
almost  covering  the  narrow  umbilical  chink;  columella  arched.  The 
inner  lip  is  also  concave  in  the  middle,  so  that  it  and  the  narrow 
umbilicus  are  concealed  when  the  aperture  is  filled  with  rock. 

Surface  marked  by  distinct  revolving  filiform  lines  that  are  not  quite 
a  millimeter  apart  on  the  body  whorl,  and  by  crowded,  wavy  trans- 
verse lines  that  are  just  visible  to  the  unaided  eye.  On  several  of  the 
specimens  the  revolving  sculpture  is  very  faint  on  an  area  of  2  or  3*°°^ 
wide  bordering  the  outer  lip,  and  the  lines  of  growth  are  there  more 
distinct. 

Length  of  the  largest  type,  16"" ;  breadth,  12"". 

The  generic  relations  of  this  species  are  rather  obscure,  and  the 
specimens  in  hand  are  not  very  well  preserved.  Mr.  Charles  T.  Simp- 
son, of  the  department  of  mollusks,  U.  S.  National  Museum,  through 
whose  courtesy  I  was  enabled  to  make  comparisons  with  recent  species, 
decides  that  it  is  most  nearly  related  to  Sigaretus  and  to  the  subgenus 
JBunaiicina  of  Fischer  {^N^aticina  Gray). 

Naticina  obligua  Gabb,  from  the  Tejon  formation  of  California,  is  the 
only  other  American  species  that  has  been  referred  to  the  Cretaceous, 
and  it  is  plainly  different  from  ours. 

Locality  and  position. — ^Upper  Eanab  valley,  Utah,  about  300  feet 
above  the  base  of  the  Cretaceous  section. 

HISSOID.^. 
Genus  MESOSTOMA  Deshayes. 

Hesostoma  oocidentajlis  n.  sp, 

PL  XXX,  Figs.  7  and  8. 

Shell  scalarlform,  with  about  eight  or  nine  convex  whorls;  sutures 
deeply  impressed.  Surface  marked  by  numerous  moderately  strong 
transverse  costs,  that  pass  entirely  across  the  whorl  and  are  about  as 
broad  as  the  interspaces,  and  by  more  closely  arranged,  fine,  revolving 
lines.  On  each  of  the  larger  whorls  there  are  about  twenty  of  the 
transverse  costs  and  about  twelve  or  fifteen  revolvm^  ^xi<^<&« 
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The  aperture  is  obliquely  ovate  in  outline,  slightly  narrowed  bebmd 
and  a  little  produced  or  sub-canaliculate  in  front.  Outer  lip  thin  and 
sharp;  inner  lip  somewhat  reflexed  and  thickened  below;  peritreme 
not  continuous,  columnella  somewhat  arcuate. 

Length  of  one  of  the  types  with  the  apex  restored,  about  13"" ;  great- 
est diameter,  about  5""".  Some  fragments  of  the  same  species  evidently 
belong  to  shells  with  about  double  these  dimensions. 

With  the  imperfect  material  with  which  the  paleontologist  must 
usually  deal,  it  is  very  difficult  to  assign  such  forms  as  this  to  the  genus 
to  which  it  belongs.  Its  general  form  and  the  character  of  the  oma* 
mentation  are  duplicated  in  Cerithiumj  Scalariay  and  Eissoa,  or  at  least 
in  species  that  have  been  referred  to  those  genera.  The  fact  that  in 
our  species  the  peritreme  is  not  continuous  prevents  its  reference  to 
either  Scalaria  or  Bissoa.  It  seems  to  be  very  nearly  related  to  some 
of  the  Cretaceous  species  of  Mesostoma  figured  by  Holzapfel,^  and  I 
have  therefore  placed  it  provisionally  in  that  genus  rather  than  in 
Cerithium.  No  described  species  from  the  American  Oretaceoos  known 
to  me  is  nearly  related  to  this  one,  though  Oerithium  lalUerianum  var. 
iuciense  Whiteaves,  seems  to  belong  to  the  same  general  type. 

Locality  and  position. — ^In  the  Pugnellus  sandstone,  at  severs^  locali- 
ties in  Huerfano  park,  and  in  the  upper  part  of  the  Benton  shales  on 
the  Arkansas  river  above  Pueblo,  Colorado. 

PYRAMIDELLID-*:. 

Genus  BULIMELLA  Forbes. 

Eulimella!  funioula  Meek. 

PL  XXX,  Fig.  9. 

EuUmafunicula  Meek,  1873,  Ann.  Bept.  U.  8.  GeoL  Sor.  Terr,  for  1873,  p.  506. 
Eulimella  t  funioula  White,  1876,  U.  S.  Geog.  and  Geol.  Sot.,  Weet  100th  MeridiaD,  VoL 

IV,  p.  197,  PI.  18,  Fig.  6;  1879,  Ann.  Kept.  U.  S.  Geol.  Sor.  Terr,  for  1877,  p.  316,  PL 

9,  Fig.  10a. 

Original  description : 

"Shell  subterete  or  elongate-conical;  spire  regularly  tapering  from 
the  middle  of  the  body  volution  to  the  apex,  or  with  very  slightly  con- 
vex slopes;  volutions  about  twelve,  flattened;  last  turn  not  much 
enlarged,  subangular  around  the  middle;  suture  merely  linear;  aper- 
ture ovate  or  rhombic-subovate;  inner  lip  slightly  thickened  and  re- 
flected.   Surface  smooth. 

"  Length,  0.66  inch;  breadth,  0.20  inch ;  divergence  of  slopes  of  spire 
about  190. 

"  This  shell  has  much  the  appearance  of  a  slender  Nisso^  but  it  cer- 
tainly wants  the  umbilicus  seen  in  that  genus,  its  axis  not  being  in  the 
slightest  degree  perforated.    It  is  even  like  some  recent  species  of  SuH- 
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mella,  and  may  possibly  have  to  take  the  name  Uuliinella  fimiculOy 
when  its  generic  characters  can  be  more  clearly  determined  from  the 
examination  of  good  specimens.  The  best  examples  I  have  seen  do  not 
show  the  extreme  apex  of  the  spire,  or  very  clearly  the  form  of  the 
aperture.  So  far  as  can  be  determined,  however,  its  columnella  does 
not  seem  to  present  the  straightness  seen  in  JEulimeUa»  I  know  of  no 
closely  allied  Oretaceous  species. 

^^  Locality  and  position, — ^Cretaceous  at  Coalville,  Utah." 
Some  specimens  from  the  north  fork  of  Yirgin  river  were  described 
by  Dr.  C.  A.  White,  who  afterward  added  the  following  note  on  the 
species: 

^^The  examples  described  and  illustrated  by  me  (loc.  cit.)  were  pub- 
lished before  I  had  seen  either  Mr.  Meek's  tjrpes  or  his  drawings,  having 
access  only  to  his  published  descriptions.  Subsequently  comx)arison 
raises  a  doubt  as  to  their  specific  identity,  but  they  are  evidently  con- 
generic My  examples  were  more  robust  than  Mr.  Meek's,  with  a 
wider  apical  angle.  It  is  possible  that  neither  of  these  forms  should 
be  referred  to  EvlimeUay  but  they  certainly  agree  more  nearly  with  the 
characteristics  of  that  genus  than  with  any  other,  so  £ar  as  they  are 
yet  known.'^ 

Genus  CHBMNITZIA  d'Orbigny. 

OhemnitziaY  ooalvillensis  Meek* 

PI.  XXX,  Pigs.  10  and  11. 

TwrloniVla  {Chtmniiziaf)  ooalvillen9i8  Meek,  1873,  Ann.  Bept.  U.  S.  Geol.  Sot.  Terr, 
for  1872,  p.  505 ;  White,  1879,  idem  for  1877,  p.  305,  PL  9,  Figs.  5a  and  5. 

Original  description: 

<<  Shell  elongate-conical;  volutions  ten  or  deven,  moderately  convex; 
last  one  not  much  produced  below,  rounded,  or  sometimes  obscurely  sub- 
angular  around  the  middle;  suture  well  defined;  aperture  rhombic- 
suboval,  being  angnil^r  above  and  apparently  a  little  so  below;  inner 
lip  slightly  thickened,  rather  deeply  arched,  a  little  reflected,  and  closely 
appressed  below ;  outer  lip  thin.  Surface  ornamented  by  rather  strong, 
simple,  regular,  nearly  or  quite  straight  vertical  ridges,  crossed  by  reg- 
ularly disposed  revolving  lines  (about  ten  or  eleven  of  the  ridges  and 
five  or  six  of  the  revolving  lines  being  seen  on  each  volution  of  the 
spire),  while  only  the  revolving  lines  are  continued  below  the  middle 
of  the  body  volution. 

^< Length  of  a  large  specimen,  1  inch;  breadth,  0.40  inch;  angle  of 
spire,  from  20^  to  26°. 

^^  None  of  the  specimens  of  this  species  yet  seen  are  quite  perfectly 
preserved  at  the  base  of  the  aperture.  Some  of  them  look  as  if  there 
had  been  a  slight  angularity  there,  while  others,  differing  in  no  other 
respect,  present  appearances  that  leave  room  for  doubt  on  this  x>oint. 
In  some  of  its  characters  this  shell  reminds  one  of  the  fce&li-^^^j^  Qto> 
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niobasis,  to  which  I  was  at  one  time  much  inclined  to  refer  it,  and  I  am 
hardly  quite  sure  yet  that  it  may  not  have  to  take  the  name  GaniohoM 
coalville7isi8.  Many  authors  refer  very  similar  shells  to  Okemnitziaj 
but  it  has  not  so  large  and  produced  a  body  volution  and  ai>ertnre  as 
the  forms  to  which  Mr.  Conrad  and  Dr.  Stoliczka  prox>08e  to  apply 
that  name.  If  found  in  any  of  the  Paleozoic  rocks,  most  geologists 
would  refer  it  to  Loxanema  of  Phillips.  Whether  or  not  the  nucleus  or 
apex  of  its  spire  was  covered  as  in  the  typical  species  of  Turbonilla,  I 
have  been  unable  to  determine.  It  is  a  far  larger  shell,  however,  than 
the  species  upon  which  that  genus  was  founded. 

<^  Specifically,  this  shell  seems  to  be  related  to  TurboniUa  spiUwiom 
Conrad  (Jour.  Acad.  Nat.  Sci.,  vol.  rv,  new  series,  PI.  46,  Fig.  28),  but 
its  vertical  folds  or  costs  are  straighter,  less  crowded,  and  less  numer- 
ous, while  its  revolving  lines  are  smaller  and  more  numerous.  Its 
ax>erture  also  certainly  differs  in  being  decidedly  more  angular  above, 
and  probably  somewhat  so  below.  It  may  likewise  be  compared  with 
Scalaria  maihewsonii  Gabb,  from  Cretaceous  rocks  of  California,  from 
which  it  differs  in  having  less  convex  volutions,  or  less  rounded  ai>er- 
ture,  less  crowded  vertical  ridges,  and  more  distinct  and  coarse  revolv- 
ing lines. 

<<  Locality  and  position. — Coalville,  Utah ;  from  below  the  lowest  heavy 
bed  of  coal  at  that  locality.    Cretaceous.'' 

The  figures  of  this  species  hitherto  published  do  not  give  a  correct 
idea  of  it,  because  the  specimen  drawn  had  lost  nearly  all  of  the  shell 
and  consequently  the  transverse  costaB  are  less  prominent  and  more 
broadly  rounded  than  they  should  be.  The  examples  figured  on  PL 
XXX  are  from  the  typical  locality  and  certainly  belong  to  Meek's  spe- 
cies. They  show  the  character  of  the  ornamentation  and  the  extremes 
of  variation  in  form,  but  they  do  not  give  any  additional  information 
concerning  the  generic  relationship  of  the  shell. 

Some  fragmentary  specimens  that  apparently  belong  to  the  same 
species  were  collected  from  shales  in  the  '^  third  ridge  "  of  the  CoalviUe 
section,  about  1,500  feet  above  the  bed  in  which  the  types  were  found. 

OHEHNITZIAt  Sp. 

TurhonUla  {Ch^mniUtia)  melanoptis  (Con.t)  White,  1876,  U.  8.  Geog.  and  QeoL  Snr. 

We«t  100th  Morid.,  toI.  iv,  p.  197,  PI.  18,  Fig.  10a. 
Not  TurhonUla  (Chemnitzia)  melanopns  Conrad,  1860,  Jonr.  Acad.  Nat.  8oi.,  PhiK, 

2iid  eer.  vol.  iv,  p.  287,  PI.  46,  Fig.  35. 

The  fragments  figured  by  Dr.  White  and  doubtfully  referred  to  Con- 
rad's species  came  from  southern  Utah.  Other  similar  specimens  have 
since  been  obtained  from  the  coal-bearing  series  near  the  base  of  the 
upper  Cretaceous  in  the  same  region,  where  it  is  associated  with  Olau- 
conia  coalviUensis,  Barhatia  micronema,  and  Oorbula  nematophora.  They 
are  too  imperfect  for  specific  description,  but  they  are  certainly  distinct 
from  Turbonilla  melcmo]^m«   ThA  form  is  apparently  rather  short  and 
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robast,  and  it  is  marked  by  strong  transverse  costse.  It  resembles  the 
Qoniohasis  clehumi  White  of  the  Bear  Eiver  formation^  excepting  that 
it  is  not  quite  so  slender. 

APORRHAIDiE. 

Genus  APORRHAI8  Dillwyn. 
Aposshais  (Gonioohsila)  oastobensis  Whitfield. 

PL  XXXI,  Fig.  1, 

AparrhaU  (OtmioeheUa)  eoMtaremU  Whitfield,  1877,  Prelhn.  Rept.  Paleont.  Black  HilLi, 
p.  38;  1880,  Geol.  Blaok  Hills  of  Dakota,  p.  427,  PI.  12,  Fig.  1. 

Original  description: 

<<  Shell  small,  with  a  moderately  eleyated  spire,  composed  of  about 
four  flattened  or  yery  slightly  ventricose  volutions,  which  are  crossed 
by  fine,  flexuous,  vertical  folds,  strongly  directed  forward  in  their  course 
across  the  whorl, and  also  marked  by  fine,  thread-like,  revolving  lines; 
suture  distinct;  apical  angle  about  40^,  but  slightly  variable  on  differ- 
ent individuals.  Body  volution  proportionately  large  and  very  strongly 
angular,  or  even  carinate,  along  the  middle,  flattened  or  slightly  concave 
on  the  upper  surface,  and  rapidly  contracted  below  to  the  short,  pointed, 
rostral  beak.  A  second  rather  indistinct  carination  marks  the  surface 
a  little  below  the  first,  but  seldom  or  never  extends  to  the  margin  of 
the  lip.  Outer  lip  expanded,  strongly  carinate  on  the  back,  and  pro- 
jecting in  the  middle  to  form  a  short,  obtuse,  slightly  recurved  digita- 
tion,  and  posteriorly  extending  along  the  spire  to  the  base  of  the  sec- 
ond volution  above. 

<<This  species  somewhat  resembles  A.  biangulata  M.  &  H.,^  but 
differs  in  the  subdued  character  of  the  lower  carination  and  in  the 
strongly  uniangular  form  of  the  body  volution.  Among  a  number  of 
specimens  none  show  the  posterior  canal  extending  above  the  point 
described,  nor  any  evidence  of  a  second  digitation  to  the  lip.  The  sur- 
face markings  are  quite  superficial,  but  few  specimens  showing  them^ 
appearing  quite  smooth  from  slight  exfoliation. 

<<  We  are  extremely  adverse  to  describing  new  species  of  this  group 
of  shells,  as  from  their  extreme  liability  to  variation  with  different 
degrees  of  development  they  are  easily  mistaken,  and  we  have  feared 
that  this  might  prove,  on  the  examination  of  a  larger  and  better  collec- 
tion of  sx>ecimens,  to  be  only  a  form  of  A.  biangulata  M.  and  H.,  above 
referred  to,  but  the  single  strong  carination  and  the  fact  that  it  comes 
from  a  lower  geological  horizon  and  distant  locality  have  induced  us  to 
separate  it  under  a  new  name. 

<<  Formation  and  locality. — In  the  ferruginous  sandy  limestone  on  the 
east  fork  of  Beaver  creek,  Black  hills.  Associated  with  fossils  of  the 
Fort  Benton  group.'' 

iPalMiitology  of  the  United  States  Ctoological  Sorrey  of  the  TeTiitAiV«%,^.%7^,^VY^^^\\^V 
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APORRHAIS  (PBRISSOPTERAt)  PROLABIATA  Wllite  (sp.) 

PL  XXXI,  Fig.  2. 

AnehwraprolahitLia  White,  1876,  Geol.  Uinta  Kta.,  p.  121. 

Awikura  (Drepanodheilus}  proldbiata  White,  1879/ Ann.  Rept.  U.  S.    GeoL  Sor.  Terr,  fof 

1877,  p.  313,  PI.  7,  Fig.  2a. 
Compare  Anohurat  fusifarmis  White,  1876,  U.  S.Geog.  and  GeoL  Snr.     West  100th 

Meridian,  vol.  TV,  p.  190,  PI.  18,  Fig.  4a. 
•  

The  following  is  Dr.  White's  description,  with  a  few  changes  and 
corrections  made  necessary  by  the  better  material  now  before  me: 

Shell  rather  above  medium  size,  sabfasiform,  spire  elongated  and 
tapering  to  a  point,  with  nearly  straight  sides;  volntions  nine  or  ten, 
convex,  the  last  one  proportionally  a  little  more  enlarged  thim  the  others, 
the  distal  margin  of  each  narrowly  appressed  against  the  proximal  side 
of  the  next  preceding  one  at  the  suture;  wing  large,  broad,  its  outer 
border,  nearly  straight  or  slightly  conyex,  its  anterior  extremity  abruptly 
rounded  to  the  broadly  concave  front  margin;  posteriorly  the  wing  is 
divided  by  a  deep  rounded  sinus  into  two  portions,  the  posterior  of 
which  is  narrow  and  directed  backward  and  a  little  outward  in  a  slender 
pointed  process,  while  the  anterior  portion  is  larger  and  subquadrate^ 
with  the  outer  angles  slightly  produced.  Anterior  canal  and  beak 
short;  no  posterior  canal,  though  the  outer  lip  is  slightly  produced 
backward  and  attached  to  the  penultimate  volution ;  inner  lip  and  adja- 
cent parts  of  the  shell  glazed,  but  without  a  distinctly  marked  callus. 

Transverse  cost»  slightly  curved,  scarcely  half  as  wide  as  the  inter- 
spaces, usually  well  marked  on  the  whole  spire,  and  gradually  inbreas* 
iDg  in  prominence  on  each  succeeding  whorl  until  on  the  back  of  the 
body  volution  they  become  narrow  elevated  ridges  that  extend  from 
the  suture  to  about  the  middle  of  the  whorl,  but  on  a  few  specimens, 
such  as  the  original  type,  the  transverse  ornamentation  is  less  prominent 
throughout  and  almost  obsolete  on  the  body  whorl,  and  it  is  always 
more  or  less  indistinct  for  some  distance  around  the  inner  lip.  In 
addition  to  these  regular  costse  the  spire  sometimes  bears  a  number  of 
heavy  varices  that  are  not  quite  parallel  with  them.  The  entire  surface 
is  covered  with  crowded  revolving  raised  lines  that  are  barely  visible 
without  the  aid  of  a  lens.  There  is  no  carina  on  the  body  volution,  but 
the  posterior  process  of  the  wing  is  subcarinate,  especially  toward  tiie 
extremity. 

Length  of  the  largest  specimen,  47"^;  breadth,  across  the  wing  and 
body  volution,  34"'";  diameter  of  the  body  volution,  18*". 

No  closely  related  species  has  been  described  from  the  American 
Cretaceous,  though  Bostellaria  roatrata  Morton,  a  Bipley  sjiecies, 
should  probably  be  referred  to  the  same  section.  In  the  Cretaceous  of 
Europe  there  are  many  similar  formSy  such  as  Aporrhais  parkinmmij  A. 
reussij  A.  9chlotheimiy  etc.,  ranging  from  the  Gault  to  the  lower  Senonian, 
mciusive. 
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Some  of  the  shells  described  by  Dr.  C.  A.  White  as  Anchura  f  fusi- 
formis  Meek,  are  certaioly  young  individuals  of  Anchura  prolabiatay 
but  the  figured  specimen  may  represent  a  distinct  species.  The  form 
of  the  wing  seems  to  be  difterent  from  that  of  A.  prolabiata  at  any  stage 
of  its  growth,  but  as  none  of  the  surface  features  are  preserved  it  is 
impossible  to  determine  its  true  relations.  Prof.  Meek  stated  that  it 
does  not  belong  to  his  species.^  These  specimens  came  from  several 
localities  in  New  Mexico  and  their  associates  at  some  of  them  at  least 
belong  to  the  Colorado  formation.  This  species,  together  with  the 
European  species  above  mentioned,  forms  a  natural  group  that  differs 
considerably  from  typical  species  of  Anchura  in  general  aspect,  and 
especially  in  the  form  of  the  wing.  The  subgenus  (of  Aporrhaw)  Per- 
issoptera  proposed  by  Mr.  Tate*  in  1865  was  evidently  intended  to 
include  this  group.  Unfortunately  I  have  been  unable  to  obtain  the 
original  paper,  in  which  the  subgenus  was  described,  and  consequently 
I  do  not  know  what  species  was  taken  as  the  type.  According  to  Mr. 
Gardner^  it  is  equivalent  to  his  section  I  of  AporrhaiSj  and  includes  A, 
parkinsoni  and  related  forms,  and  also  the  recent  A,  ocoidentalis.  The 
latter  species,  which  was  the  type  of  Gabb's  subgenus  Arrhoges,  has 
many  features  in  common  with  the  Cretaceous  forms,  the  principal 
difference  being  that  it  has  a  distinct  thickened  inner  lip,  but  whether 
it  is  placed  in  the  same  section  with  the  fossil  forms  or  not  I  think  that 
Tate's  name  should  probably  be  applied  to  the  latter,  as  he  was  writing 
on  "the  so-called  Eostellarise  of  the  Cretaceous.'*  More  recently  these 
forms  have  been  referred  to  IdspodestheSy  which  I  regard  as  an  entirely 
distinct  genus.^ 

Locality  and  position. — Sink  spring  and  Upper  Kanab  valley,  Utah, 
occurring  about  350  feet  above  the  base  of  the  Cretaceous  section  at 
the  latter  locality. 

Genus  ANCHUEA  Conrad. 

Anohuba  (Dbepanooheilus)  bijida  White. 

PL  XXXI,  Figs.  3  and  4. 

Anchura  ruida  White,  1876,  Geol.  Uinta  Mts.,  p.  120. 

Anchura  {Drepanocheilu$)  ruida  White,  1879,  Ann.  Bept.  U.  8.  Gksol.  Bur.  Terr,  for 
1877,  p.  312,  PI.  7,  Figs.  4a  and  6. 

Be  vised  description : 

<^  Shell  rather  small;  spire  moderatelv  elongate;  volutions  about 
seven,  convex;  suture  impressed;  wing  moderately  large,  contorted, 
bearing  at  its  extero-posterior  corner  a  strong  falciform  process,  the  di- 
rection of  which  is  nearly  parallel  with  the  axis  of  the  shell;  the  outer 


>  IT.  S.  G«oI  ExpL  40th  Pftrallel,  roL  IT,  p.  161. 

s  Qaoted  by  Grabb :  Am.  Jour.  Conoh.,  toL  iy,  1868,  p.  148. 

I  Gardner,  J.  Starkie,  on  Cretaceous  Aporrhaid» :  Qeological  Maguine,  Dm.  n,  toL  n,  1875,  p.  894. 

4  See  p.  146. 

Bull.  106 10 
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border  of  this  process  is  slightly  convex  and  contiunous  with  the  onter 
border  of  the  body  of  the  wing;  the  extero-anterior  border  of  the  wing 
abruptly  rounded,  from  which  to  the  very  short  beak  the  border  is 
sinuous,  almost  sigmoid;  posterior  border  of  the  wing  deeply  concaye, 
its  proximal  half  being  slightly  reflexed  outward,  as  if  for  the  passage 
of  soft  parts  corresponding  to  those  that  in  allied  genera  occupy  a  pos- 
terior canal,  as  the  curved  sinus  adjacent  to  the  columella  doubtless 
gave  passage  to  soft  parts  corresponding  to  those  that  in  Anckura 
proper  occupied  the  anterior  canal  or  channel  of  the  beak ;  inner  lip  pro- 
vided with  a  distinct  and  moderately  broad  callus,  which,  in  some  cases 
at  least,  extends  beyond  the  distal  end  of  the  aperture  across  the  next 
volution,  as  seen  by  dorsal  aspect  of  the  shell;  columella  very  slightly 
produced  in  front,  and  its  apex  flexed  a  little  toward  the  dextral  side  of 
the  shell.  Volutions  of  the  spire  marked  by  many  longitudinally  ob- 
lique folds,  which  extend  to  the  suture  on  the  proximal  side  of  the 
volutions,  but  not  much  beyond  the  middle  on  the  distal  side,  and  do 
not  appear  at  all  on  either  the  body- volution  or  wing.  The  whole  sur- 
face marked  by  fine  revolving  striae,  which  are  more  distinct  apon  the 
last  volution  than  elsewhere;  last  volution  and  wing  also  marked  by  a 
moderately  strong  carina,  which  terminates  at  the  point  of  the  falci- 
form process. 

<<  Length,  16"";  breadth  across  the  body- volution,  including  the 
wing,  12"'"  • 

^<  This  species  agrees  weU  with  the  subgeneric  diagnosis  of  Meek  for 
DrepanocheiluSy  and  in  many  respects  it  resembles  A.  {D.)  americana 
Evans  and  Shumard  sp.,  but  it  differs  from  that  shell  in  its  large  ante- 
rior  sinus,  the  deep  sinuosity  of  the  anterior  border  of  the  wing,  and 
the  reflexion  of  a  portion  of  the  posterior  margin  of  the  wing." 

Locality  and  position. — Upper  Kanab  valley,  Utah,  firom  same  horixon 
as  the  preceding  species. 

STROMBID.^. 

Genus  LISPODESTHES  White. 

This  name  was  proposed^  to  include  two  species,  Lispodesthes  nupUaUf 
and  L.  lingulifera^  now  regarded  as  one. 

It  was  characterized  as  follows: 

"  Shell  fusiform;  anterior  canal  straight  or  slightly  curved,  and  more 
or  less  produced;  posterior  canal  extending  nearly  or  quite  the  whole 
length  of  the  spire,  from  near  the  apex  of  which  it  may  be  a  UtUe 
deflected;  aperture  winged;  wing  rather  large,  bearing  two  processes; 
the  posterior  process  spine-like  or  falciform;  the  anterior  process  either 
in  the  form  of  a  lobe  or  tongue-shaped;  inner  lip  and  spire  covered 
with  callus.'^ 

To  this  description  it  should  be  added  that  in  the  adult  the  wing  is 

^  TJ.  &  Q«oi.  vol  G«oL  Snr.  West  lOOth  Kerld.,  toL  IT,  p.  181 
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greatly  thickened  and  bordered  externally  by  a  raised  rim;  the  ante- 
rior canal  is  bent  inward  (from  the  observer  in  the  dorsal  view) ;  and  in 
the  known  forms  there  is  no  transverse  sculpture  on  the  volutions  of 
the  spire.  In  fact,  it  agrees  with  PugneUtis  in  every  particular  except- 
ing that  it  has  a  long  posterior  canal. 

In  Zittel's  Handbuch  der  Paleontologie,  Lispodeathes  is  adopted  as 
a  subgenus  under  AporrhaiSj  but  he  includes  in  it  Aporrhais  reusai 
and  other  related  forms  of  the  type  of  Aporrhais  (Perisaoptera  f)  pro- 
labiataj  above  described,  which,  as  it  seems  to  me,  is  entirely  distinct. 
Holzapfel,^  following  Zittel,  has  used  the  name  only  for  such  forms  as  I 
now  refer  to  Perissoptera.  In  outline  there  is  some  resemblance  be- 
tween species  of  Perissoptera  and  Lispodesthes  nuptialiSy  but  the  differ- 
ences in  all  other  characters  seem  to  me  of  much  greater  than  speciflo 
importance. 

I  would  place  Lispodeathea  in  the  StrombidsB  next  to  Pugrielltu. 

LiSPODESTHES  NUPTIALIS  White. 

PL  XXXI,  Figs.  5  and  6. 

Anehwra  nupiialia  White,  1874,  ExpL  Sot.  We«t  lOOth  Meridian,  Prelim.  Rept.  IhTert. 

Foes.,  p.  24. 
lA&podetiKea  nupHalia  White.  187a  U.  8.  Geog.  A,  Oeol.  Sur.  West  100th  Meridiuiy  yoL 

IV,  p.  192,  Pi.  18,  Figs.  3a  and  (. 
LUtpodeBtkei  lingulifera  White,  1876,  ibid.,  PL  18^  Fige.  2a  and  ft. 

Beyised  description: 

<<  Shell  small;  body  subfusiform;  wing  moderately  large;  spire 
somewhat  prominent,  acute,  but  so  thickly  encrusted  with  callus  that 
the  volutions  are  only  obscurely  shown,  except  where  the  callus  is  re- 
moved by  exfoliation;  revolving  angle  absent  or  obsolete  upon  the 
volutions  of  the  spire,  even  when  bared  by  exfoliation  of  the  callus, 
bnt  it  is  somewhat  distinct  ux>on  the  body- volution,  being  continued 
out  upon  the  falciform  process  of  the  wing.  This  posterior  falciform 
process  diverges  widely  from  the  axis  of  the  shell,  but  by  recurving  it 
extends  nearly  as  far  backward  as  the  apex  of  the  spire;  anterior  proc- 
ess of  the  wing  somewhat  thickened,  its  breadth  throughout  about 
equal  to  that  of  the  falciform  process  at  the  base,  its  length  and  breadth 
about  equal,  its  outer  end  obliquely  rounded ;  space  between  the  two 
processes  very  narrow;  from  the  base  of  the  anterior  process  the  bor- 
der of  the  wing  extends  forward  with  a  concave  curve  to  the  base  of, 
and  ends  at,  the  long,  slender  anterior  canal;  posterior  border  of  the 
wing  concave  and  continnous  with  that  of  the  falciform  process  on  the 
one  hand  and  with  the  callus-border  of  the  posterior  canal  on  the 
other. 

<<  Length,  from  the  apex  of  the  spire  to  the  end  of  the  anterior  canal| 
20^;  breadth,  measuring  across  from  the  base  of  the  processes  of  the 

»lfonni¥OT  dtr  Aadnngf  ggcide,  p.  120^  PL  m,  lig^  11-11% 


148    COLORADO  FORMATION  AND  ITS  INVERTEBRATE  FAUNA,  [bull.  101 

wing  to  the  opposite  side,  9""";  spire,  falciform  process,  and  anterior 
canal  each  abont  T*"".'' 

In  the  type  specimen  the  wing  is  very  thick  and  bordered  externally 
by  a  raised  rim  and  the  anterior  canal  is  somewhat  curved  inward.  In 
these  features,  as  well  as  the  thick  callus  enveloping  the  spire,  it  resem- 
bles PugnelluB, 

The  types  of  Liapodesthes  linguUfera  were  obtained  at  another  locality 
though  apparently  from  about  the  same  horizon  as  the  one  above  de- 
scribed. They  are  smaller  specimens  with  thinner  shells  and  wings  of 
slightly  different  shape,  but  these  differences  are  only  such  as  might 
be  seen  at  various  stages  in  the  growth  of  a  single  individual  and  are 
therefore  not  regarded  as  of  specific  importance.  The  author  of  the 
species  concurs  in  this  opinion. 

It  has  already  been  shown  in  the  note  on  the  genus  TJspodeHtlies  that 
this  typical  species  is  not  closely  related  to  sucli  tornis  a^  Aparrhau 
parMnsoniy  A,  schlotheimi,  etc.,  that  have  been  referred  to  this  genus  by 
Zittel  and  Holzapfel.  The  only  species  known  to  me  that  seems  to  be 
congeneric  with  this  one  is  Anchuraf  newberryi  Meek  '.  The  descrip- 
tion and  figure  of  this  species,  given  by  Whitfield  in  the  Geology  of  the 
Black  hills  of  Dakota,  show  that  it  belongs  to  the  same  section  with 
L,  nuptialis. 

Locality  and  position, — Fifty  miles  north  of  Gamp  Apax^he,  5  miles 
west  of  Mineral  Springs,  Arizona;  east  of  Mount  Taylor,  1  mile  south 
of  Pajuate,  New  Mexico.  At  the  former  locality  it  is  associated  with 
Oamptonectes  platessa  and  at  the  latter  with  Pinnapetrina^  both  of  which 
occur  elsewhere  in  the  Colorado  formation. 

Genus  PFGliTELLUS  Conrad. 

PU0NELLUS  FUSIFGRHIS  Meek  (sp.). 

PL  XXXI,  Figs.  7-11, 

Anckurat  fuHfarmU  Meek,  1877,  U.  8.  Geol.  Expl.  40th  Parallel,Tol.  iv,  Pt.  1,  p.  100,  FL 

15,  Figs  2  and  2a. 
Not  Anohvraf  fuHformU  (Meek)  White,  U.  S.  Geog.  &  Geol.  Sur.  West  lOOth  Meridian, 

Tol.  rv,  p.  190,  PI.  18,  Fig.  4a. 
LigpodettkeMf  ohiourata  White,  1880,  Ann.  Bept.  U.  8.  Geol.  Sot.  Terr,  for  1878,  p.  SO,  FL 

11,  Figs,  la  and  h. 

Shelly  exclusive  of  the  outer  Up,  fusiform,  consisting  of  six  or  seyen 
volutions,  of  which  the  last  forms  about  five-sixths  of  the  total  length; 
the  whorls  of  the  spire  are  sometimes  subangular  above  the  middle,  and 
the  body- whorl  is  ventricose  in  the  same  region;  suture  distinct  in 
young  shells,  but  almost  entirely  covered  in  the  adult  by  a  very  heavy 
spiral  callus,  which  extends  backward  from  the  inner  lip  over  the 

>  MafOomb's  Exped.  from  Santa  F6  to  janction  of  Grand  and  Green  riven,  p.  laOu 
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apex  of  the  spire;  aperture  narrow,  oblong;  onter  lip  in  the  adult 
greatly  thickened  and  expanded^  bordered  externally  by  a  heavy  ridge. 
The  posterior  expansion  of  the  outer  lip  is  broad  falciform,  slightly  nar- 
rowed at  the  base,  somewhat  twisted  so  that  it  is  not  quite  in  the  same 
plane  as  the  rest  of  the  margin,  directed  backward  and  outward,  and 
terminating  in  a  blunt  point.  About  midway  between  this  falciform 
process  and  the  anterior  end  of  the  canal  there  is  a  smaller  subquad- 
rate  projection,  directed  downward  and  forward,  in  front  of  which 
there  is  a  deep,  narrow  sinus,  followed  by  a  third  projecting  lobe  that 
is  broadly  rounded  and  separated  from  the  anterior  end  of  the  canal 
by  a  well-defined  notch.  The  tip  of  the  canal  is  slightly  bent  inward. 
The  shell  is  very  thin  on  the  dorsum,  which  is  the  only  portion  not 
covered  in  the  adult  by  a  heavy  callus.  Surface  smooth,  excepting  on 
the  upper  x>ortion  of  the  body-whorl,  where  it  is  marked  by  more  or 
less  prominent  curved  transverse  costse  that  are  sometimes  shortened 
into  nodes.  From  the  front  end  of  the  last  costa  a  rather  prominent 
subangular  ridge,  corresi>onding  to  the  angulation  of  the  earlier  whorls, 
passes  out  on  the  outer  lip  and  forms  the  upper  (posterior)  border  of 
the  falciform  process.  In  the  earlier  stages  of  its  growth  the  shell  has 
a  much  more  simple  form. 

Length  of  a  large  specimen,  41>^™ ;  breadth,  including  the  expanded 
outer  lip,  39°*";  diameter  of  body- whorl,  exclusive  of  lip,  16™™. 

This  description  is  drawn  from  a  large  collection  of  well  preserved 
specimens  from  Huerfano  park,  Colorado.  At  several  localities  the 
species  is  very  abundant  in  a  bed  of  sandstone,  which  I  have,  for  that 
reason,  called  the  Pugnellus  sandstone,  as  a  convenient  local  designa- 
tion. 

The  original  types  of  Meek's  species  are  imperfect  sandstone  casts 
from  the  neighborhood  of  Coalville,  Utah,  while  White's  types,  also 
imperfect  and  showing  different  features,  came  from  the  Arkansas 
river  above  Pueblo,  Colorado.  Better  collections  recently  made  at  both 
these  localities  prove  that  they  all  belong  to  the  species  that  is  so 
abundant  in  Huerfano  park,  and  that  it  has  all  the  characteristic  fea- 
tures of  Pugnellus, 

The  most  nearly  related  form  is  Pugnellus  manubtiatus  Oabb,  from 
the  Chico  series  of  California,  but  the  resemblance  is  not  so  close  as  to 
require  minute  comparisons. 

Locality  and  position, — At  the  localities  mentioned  in  Colorado  the 
species  is  confined  to  the  upper  part  of  the  Fort  Benton,  being  most 
abundant  in  the  thin  bed  of  Pugnellus  sandstone,  just  beneath  the 
Kiobrara  limestone,  and  very  rare  in  the  ui^per  part  of  the  underlying 
shales.  At  Coalville,  Utah,  it  occurs  in  the  sandstone  of  the  "  second 
ridge,"  where  it  is  associated  with  many  of  the  same  species  that  are 
found  with  it  in  Colorado.  It  has  also  been  found  at  the  same  horizon 
at  Bear  Eiver  city,  Wyoming. 
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TRITONIIDyE. 

Genus  TRITONIUM  Link. 

Tbitonium  eanabense  n.  sp. 
PL  XXXI,  Pig.  12. 

Shell  small,  slender,  fusiform,  with  six  or  seven  rounded  whorls,  of 
which  the  last  is  somewhat  inflated  and  below  abruptly  contracted  into 
the  short  canal.  Surface  ornamented  by  very  prominent  narrowly 
rounded  transverse  oost»,  of  which  there  are  about  ten  on  the  last 
whorl,  crossed  by  strong  elevated  revolving  liaes,  alternating  with  taint 
lines  on  the  later  whorls.  There  are  also  a  few  strong  varices  on  the 
spire,  representing  the  outer  lip  at  various  stages  of  growth. 

The  canal  is  short  and  somewhat  bent  and  the  aperture  is  ovate  in 
outline.  The  outer  lip  is  strongly  dentate  within  and  the  inner  lip  has 
a  thin  callus. 

Length  of  the  type  specimen,  which  is  incomplete  at  both  extremities, 
21"*" ;  greatest  breadth,  lO"". 

Locality  and  position. — ^About  350  feet  above  the  base  of  the  Creta- 
ceous section  at  Upper  Kanab,  (Jtah.    Collected  by  Mr.  O.  D.  Walcott. 

FUSID^E. 

Genus  FTTSFS  Lamarck. 

FUSUS  SHUHARDI  H.  &  M. 

PI.  XXXI,  Fig.  13. 

Fmu8  ihumardi  Hall  and  Meek,  1856,  Mem.  Am.  Acad.  Arts,  and  Boi.,  vol.  Y,  2dser.,  p. 
391,  PI.  3,  Fig.  6 ;  WMtfield,  18S0,  Geol.  Black  HillB  of  Dakota,  p.  424,  PI.  12,  Figs. 
7  and  8. 

Whitfield's  description  is  as  follows: 

<<  Shell  small,  with  a  moderately  elevated  spire  and  rather  short 
rostral  beak;  volutions  about  six,  strongly  ventricose,  and  marked  bj 
comparatively  strong,  slightly  oblique,  vertical  costs  or  folds,  which 
are  directed  forward  on  the  lower  part  of  the  upper  volutions  and  again 
recurved  below,  as  seen  on  the  body  whorl,  and  also  by  finer  strise  of 
growth  between  the  folds.  The  folds  are  crossed  by  numerous  elevated 
revolving  lines,  with  wider  interspaces;  suture  well  marked  and  dis- 
tinct; aperture  obliquely  ovate,  obtusely  pointed  above,  and  continued 
below  into  the  short,  narrow,  rostral  canal;  columellar  lip  slightly 
thickened,  but  without  visible  folds  or  plaits. 

"  The  specimen  used  is  imperfect  at  both  extremities  and  much  of  the 
surface  shell  removed;  enough  remains,  however,  to  furnish  the  specific 
characters.     The  speciea  m»Y  ^o%^\b\Y  belong  to  Mr.  Meek's  genua 
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Tr€iehytriton;  but  although  the  vertical  folds  are  distinctly  marked 
where  the  shell  is  entirely  removed,  there  is  no  evidence  of  revolving 
lines  on  the  spaces  between  them,  as  required  in  the  diagnosis  of  that 
genus. 

^*  Formation  and  locality. — In  a  ferruginous  sandy  limestone  on  the 
east  fork  of  Beaver  creek,  Black  hills,  associated  with,  fossils  referred  to 
the  Fort  Benton  group." 

This  species  seems  to  have  been  abandoned  by  Prof.  Meek,  as  he  does 
not  include  it  in  his  final  work  on  the  '^  Invertebrate  Cretaceous  and 
Tertiary  Fossils  of  the  Upper  Missouri  Country,"  and  he  there  speaks 
of  it  as  a  possible  synonym  of  Trachytriton  vinculum.  The  original 
type  was  found  in  the  Fort  Pierre  group  at  the  Great  Bend  of  the  Mis- 
sourL  It  is  somewhat  doubtful  whether  the  specimen  above  described 
belongs  to  the  same  species.    (See  remarks  on  Fleurotoma  hitzi^  p.  161.) 

Fxjsus  0ABBI  Meek. 
PL  XXXI,  Fig.  14. 

Fu9U$  (Nepiunea)  gabU  Meek,  1873,  Ann.  Bept.  U.  S.  OeoL  Sur.  Terr,  for  1872,  p.  504; 
White,  1879,  idem  for  1877,  p.  317,  PL  9,  Fig.  9a. 

Original  description: 

<< Shell  rather  small,  fusiform;  spire  moderately  prominent,  conical; 
volutions  seven  or  eight,  convex;  last  one  somewhat  ventricose  in  the 
middle,  and  rather  suddenly  contracted  below  into  the  narrow,  slightly 
twisted,  more  or  less  bent,  and  apparently  moderately  produced  canal; 
suture  well  defined;  aperture  rhombic-subovate,  and  rather  suddenly 
narrowed  into  the  canal  below.  Surface  ornamented  with  equal,  dis- 
tinct, regularly  disposed  varices  or  vertical  folds,  about  eight  of  which 
may  be  counted  on  the  penultimate  volution,  and  less  on  the  body-whorl, 
where  some  of  them  become  obsolete;  crossing  these  are  also  seen  fine 
revolving  lines,  and  a  little  below  the  suture,  apparently  a  shallow 
revolving  furrow  that  gives  it  a  slightly  banded  appearance. 

<^ Length,  including  canal,  about 0.87  inch;  breadth,  0.40  inch;  slopes 
of  spire  straight,  and  diverging  at  an  angle  of  about  50^. 

<<  The  specimens  of  this  species  contained  in  the  collection  are  quite 
imi)erfect,  being  mainly  casts  retaining  more  or  less  of  the  shell.  From 
such  material  it  is,  of  course,  impossible  to  determine  with  much  con- 
fidence the  generic  affinities  of  shells.  I  have,  therefore,  provisionally 
referred  it  to  the  genus  FtisuSj  putting  in  parenthesis  the  name  Nep- 
tunea  with  a  mark  of  doubt,  to  indicate  that  I  suspect  it  may  belong  to 
that  group,  with  the  limits  assigned  it  by  some  conchologists.  It 
seems,  however,  quite  as  probable  to  belong  to  Tritonidea^  as  under- 
stood by  some. 

^^  Locality  and  position. — ^Coalville,  Utah;  from  the  Cretaceous  beds 
below  the  lower  heavy  bed  of  coal  mined  at  that  place%" 
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Fusus  (Neptunea^)  venenatus  n.  sp. 

PL  XXXII,  Figs.  1  and  2. 

Shell  fusiform,  rather  large;  spire  conical,  equaling  or  exceeding 
the  aperture  and  canal  in  length;  volutions  about  six,  convex, ob- 
liquely flattened  above;  last  whorl  abruptly  contracted  into  the  canal, 
which  is  not  complete  in  any  of  the  specimens,  but  was  evidently  rather 
short  and  bent  to  the  left  (in  aperture  view). 

Surface  with  numerous  thread-like  revolving  lines  and  a  row  of 
prominent  rounded  nodes,  of  which  there  are  about  twelve  on  each 
volution.  In  the  shells  with  more  elongate  spires  like  the  largest  one 
figured,  this  row  of  nodes  is  near  the  middle  of  the  whorls  of  the  spire, 
while  in  those  that  are  more  depressed  it  is  near  the  suture.  The 
nodes  are  not  conspicuous  on  the  earlier  whorls.  Aperture,  exclusive 
of  canal,  oval;  inner  lip  with  a  moderately  thick  callus;  outer  lip  un- 
known. 

Length  of  largest  specimen,  exclusive  of  canal,  72""  ;  breadth,  43"^. 

The  collections  from  Huerfano  park  contain  a  large  number  of  frag- 
mentary specimens  that  I  have  placed  in  this  species.  They  vary  con- 
siderably in  form,  the  extreme  being  shown  by  the  two  specimens  fig- 
ured. These  two  would  hardly  be  regarded  as  belonging  to  the  same 
species  if  it  were  not  for  the  fact  that  other  examples  seem  to  be 
exactly  intermediate  between  them. 

In  size  and  general  appearance  this  species  has  some  resemblance  to 
Fusus  {Scrrifusus)  dahotensis  M.  &  H.,  but  the  volutions  are  not  at  aQ 
carinate,  as  in  that  species,  and  the  form  of  the  aperture  is  different. 

Locality  and  position, — In  the  Pugnellus  sandstone  on  Williams 
creekyin  Poison  canyon,  and  other  localities  in  Huerfano  park,  Colorada 

Genus  TEITONIDBA  Swainson. 

Tbitonide  A  ?  htjebfanensis  n.  sp. 

PI.  XXXI,  Fig.  15. 

Shell  rather  small,  short  frisiform,  spire  elevated,  about  equal  in 
length  to  the  aperture  and  canal;  whorls  six,  ventricose,  abruptly 
contracted  just  below  the  suture  so  that  they  have  a  shouldered  appear- 
ance, with  prominent  rounded  nodes  on  the  shoulder  of  the  body-whorL 
On  the  spire  these  nodes  are  elongated  into  transverse  costse  that  com- 
pletely cross  the  exposed  portion  of  the  whorl.  Surface  also  marked 
by  numerous  flat  revolving  lines  that  are  broader  than  the  spaces 
between  them.    Aperture  not  seen. 

Length  of  the  type  specimen,  23"™;  breadth,  14™™. 

In  general  appearance  this  species  is  not  very  different  from  some  of 
the  smaller  indiv\dua\is  oi  Evii&u«  V,^eptuivea?\  ijcnewaftw  with  which  it 
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is  associated.    It  differs,  however,  in  the  shouldered  character  of  the 
whorls  as  well  as  in  all  the  details  of  surface  ornamentation. 

Locality  and  position, — Poison  canyon,  Huerfano  county,  Colorado,  in 
the  Pugnellus  sandstone. 

Genus  PASCIOLAEIA  LamarcK. 

PASOIOLABIAt  WALOOTTI  n.  sp. 

PL  xxxn,  Fig.  5. 

Shell  small,  slender  fusiform,  consisting  of  eight  or  nine  convex 
whorls;  spire  elevated,  about  equal  in  length  to  the  last  volution; 
last  whorl  merging  into  the  rather  short  and  slightly  curved  canal. 
Surface  marked  by  numerous  sinuous  transverse  costae  and  finer, 
closely  arranged,  revolving  lines.  On  the  penultimate  whorl  there  are 
about  thirty  of  the  costse  and  about  twenty  revolving  lines. 

Length,  29™" ;  breadth,  10°^. 

The  single  type  specimen  is  beautiful  ly  preserved,  but  as  it  is  im- 
bedded in  a  hard  matrix  from  which  it  can  not  be  removed  without 
endangering  it,  I  have  not  been  able  to  see  the  character  of  the 
aperture  nor  to  determine  whether  there  are  any  folds  on  the  columella. 
It  seems,  however,  to  be  closely  related  to  Fasciolaria  (Mesorhytis) 
gracilenta  Meek,  from  which  it  differs  in  its  shorter  canal,  more  numerous 
transverse  costsB,  and  more  delicate  sculpture. 

Locality  and  position. — Collected  by  Mr.  C.  D.  Walcott  about  350 
feet  above  the  base  of  the  Cretaceous  section  at  Upper  Kanab,  southern 
Utah. 

PASOIOLABIAT  (Chyptorhytis)  tjtahensis  Meek  (sp.) 

PI.  XXXII,  Pigs.  3  and  4. 

Fuaus  (Kepiunea)  uidhenMa  Meek,  1873,  Ann.  Bept.  U.  8.  Geol.  Snr.  Terr,  for  1872,  p. 

505. 
FuBusf  utahenHB  White,  1880,  idem  for  1878,  p.  34,  PI.  12,  Fig.  2a. 

Original  description: 

^<  Shell  of  moderate  size,  short  fhsiform;  spire  rather  depressed,  con- 
ical; volutions  about  four;  those  of  the  spire  a  little  convex;  last  one 
large  and  ventricose,  rounded  or  very  slightly  flattened  around  the 
middle  and  contracted  rather  rapidly  below  into  a  narrow  canal  that  is 
longer  than  the  spire,  and  more  or  less  bent  to  the  left;  aperture  rhom- 
bic, angular  above  and  narrowed  and  prolonged  into  the  canal  below. 
Surface,  as  determined  from  a  cast  in  sandstone,  with  obscure  vertical 
ridges,  about  twelve  of  which  may  be  counted  on  the  penultimate  volu- 
tion, while  on  the  last,  or  body- whorl,  they  become  nearly  or  qvdte 
obsolete.  (Revolving  lines  probably  also  marked  the  surface  of  the 
shell,  though  no  traces  of  anything  of  the  kind  are  seen  on  the  cast, 
excepting  a  shallow  furrow  above  the  suture  on  the  volutions  of  the 
spire.) 
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^^Lengtb,  including  canal,  about  1.90  inches^  breadth,  0.91  inch; 
angle  of  spire,  about  67o.» 

In  the  collections  from  Huerfano  park,  Colorado,  there  are  a  number 
of  specimens  that  are  believed  to  belong  to  this  species  although  in  the 
type  and  other  examples  from  Coalville,  Utah,  only  the  general  form 
and  a  part  of  the  surface  features  are  preserved.  The  Colorado  speci- 
mens show  the  following  additional  characters:  The  surface  ornamen- 
tation consists  of  lines  of  growth  and  rather  distant  rounded  transverse 
costdd  which  never  entirely  cross  the  whorls  of  the  spire  and  in  many 
individuals  are  shortened  into  obtuse  nodes,  or  become  obsolete,  espe- 
cially on  the  last  whorl.  In  some  cases  these  nodes  are  almost  con- 
cealed by  the  succeeding  whorl  thus  leaving  the  spire  nearly  smooth 
and  giving  an  undulated  outline  to  the  sutures  which  are  not  very  dis- 
tinctly impressed  and  are  sometimes  glazed  over  by  a  deposit  of  callus. 
Some  examples  also  show  faint  revolving  lines.  The  outer  Up  is  simple 
and  sharp,  and  the  inner  lip  has  a  thin  deposit  of  callus  which  seems 
to  have  spread  over  the  spire  in  the  adult.  The  columella  bears  below 
the  middle  one  very  prominent  fold  that  is  hardly  visible  in  the  aper- 
ture view  of  a  perfect  specimen.  The  angle  of  the  spire  varies  coDsid 
erably  as  is  shown  by  the  figures,  and  the  number  of  volutions  is  six 
or  seven  instead  of  four. 

I  am  very  much  in  doubt  as  to  the  generic  relations  of  this  specief^. 
and  the  material  at  hand  is  not  sufficient  to  show  all  of  its  characters 
fully.  It  seems,  however,  to  be  allied  to  Fasciolaria  t  {CryptarkiftJa) 
flexicoatata  M.  &  H.  It  is  one  of  those  early  generalized  forms  that 
seem  to  stand  between  the  Fasciolariidsd  and  the  Yolutidsa  though  this 
species  is  more  closely  related  to  the  latter  family. 

Locality  a/nd  position, — ^In  the  "  second  ridge"  at  Coalville,  Utah,  and 
with  similar  associates  in  the  Pugnellus  sandstone,  Poison  canyon, 
Huerfano  park,  Colorado. 

Genus  PTEOPSIS  Conrad. 

Pybopsis  oolobadoensis  n.  sp, 

PI.  xxxTT,  Figs.  6-8. 

Shell  of  rather  large  size,  pyriform,  consisting  of  four  or  five  rapidly 
increasing  volutions ;  spire  in  some  specimens  much  depressed,  in  others 
rather  prominent;  suture  distinct,  bordered  below  by  a  revolving 
ridge  that  gives  it  a  channeled  appearance;  whorls  bicarinate  around 
the  middle,  the  upper  carina  the  stronger,  obliquely  flattened  above 
and  rather  abruptly  contracted  below  into  the  canal,  which  is  moder- 
ately long  and  slightly  curved.  On  the  whorls  of  the  spire  only  the 
upper  slope  above  the  greater  carina  is  exposed.  In  addition  to  the 
carinse,  that  are  prouiiuent  and  more  or  less  nodose  on  the  body  whorl, 
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the  surface  ornamentatioTi  consists  of  niimeroas  strong,  granular  revolv- 
ing lines,  nsnally  alternating  with  finer  ones  and  crossed  by  distinct 
lines  of  growth.  Apertare  elongate  ovate,  suddenly  narrowed  and 
slightly  produced  above  to  form  a  short  posterior  canid  and  more  grad- 
ually contracted  below  into  the  rather  broad  anterior  canal. 

Outer  lip  thin  and  slightly  dentate  within;  inner  lip  comparatively 
thin,  forming  a  broad  thin  glaze  on  the  body  whorl  above,  but  thicken- 
ing and  narrowing  below  until  it  is  firee  from  the  columella,  leaving  a 
distinct  and  deep  umbilicus.  There  is  a  single  oblique  fold  on  the 
columella. 

Length  of  one  of  the  types,  77""";  greatest  breadth,  49"". 

Compared  with  Pyropsis  bairdi  M.  &  H.,  which  seems  to  be  the  moat 
closely  related  described  form,  this  species  has  a  shorter  and  broader 
anterior  canal,  a  larger  umbilicus,  only  two  carinse  on  the  body  whorl 
instead  of  three,  and  stronger  revolving  sculpture.  Besides,  our  spe- 
cies has  the  short  posterior  canal  and  the  dentate  outer  lip,  both  of 
which  are  entirely  lacking  in  P.  bairdL  In  some  respects  it  approaches 
Rapa  cancellata  Sowerby,  from  the  Cretaceous  of  southern  India. 

Locality  and  position. — In  the  Pugnellus  sandstone  on  Williams  creek 
and  in  Poison  canyon,  Huerfano  park,  Colorado.  Some  very  imper- 
fect casts  from  about  the  same  horizon  at  Coalville,  Utah,  probably 
belong  to  this  species. 

VOLUTID.^. 

Genus  BOSTELUTES  Conrad. 

This  genus  was  proposed  in  1855  with  Bostellites  texa/na  (=s  Voluti- 
tithes  navarroensis  Shumard)  as  the  type.  In  1876  Gabb  gave  the 
name  Volutoderma  to  the  group  to  which  this  species  belongs.  In  his 
recent  discussion  of  the  Volutid»  Dr.  W.  fl.  Dall^  has  more  fully  char- 
acterized the  genus  and  restored  Conrad's  earlier  name.  His  descrip- 
tion is  as  follows:  ^^The  genus  Bostellites  is  characterized  by  a  usually 
thick  shell  with  a  tendency  to  cancellated  sculpture  of  distant  narrow 
ridges,  more  or  less  nodose  at  the  intersections;  by  an  acute  apex  and 
trochoid,  minute  nucleus;  by  a  tendency  to  a  notch  or  sulcus  in  the 
outer  lip  near  the  suture;  and  by  the  presence  of  several  well-diflFeren- 
tiated  plaits  on  the  pillar.  A  few  species  are  thin  and  the  form  is  ex- 
tremely variable.  The  surface  is  not  glazed,  the  pillar  is  nearly 
straight,  and  the  incremental  lines  are  conspicuous.'^ 

Dr.  Dall  has  kindly  examined  the  three  species  described  below  and 
he  regards  all  of  them  as  members  of  this  genus.  Bostellites  gracilis 
differs  from  the  type  of  the  genus  in  that  the  revolving  sculpture  is 
obsolete  and  the  spire  is  glazed,  at  least  in  some  examples,  but  these 
features  are  not  considered  of  generic  importance. 

>  Tnuia.  Wtcur  Fne  Intt.  of  Sci.,  t«L  &,l&dO,pp.lVll. 
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EOSTELLITES  DAL.L1  n.  Sp. 

PI.  xxxm,  Figs.  11-13. 

Shell  of  medium  size,  slender  fusiform;  spire  elevated  but  not  quite 
equal  to  the  aperture  in  length;  volutions  about  seven,  convex,  with  a 
narrow  constriction  below  the  suture;  body  whorl  large  and  in  some 
specimens  rather  ventricose.  Surface  ornamented  by  distinct  revolv- 
ing lines  and  prominent  rounded,  transverse  costse,  the  latter  dying  ont 
above  the  middle  of  the  body  whorl.  On  the  last  volution  there  are  tea 
transverse  costse  and  about  twenty  revolving  lines.  Aperture  long  and 
naiTow,  with  a  slight  notch  at  the  posterior  end  as  indicated  by  the 
lines  of  growth;  outer  lip  lirate  within;  inner  lip  with  a  tWn  deposit  of 
callus.  Pillar  nearly  straight,  with  three  distinct  oblique  folds  near  the 
middle,  the  anterior  fold  being  the  stronger.  The  folds  are  scarcely 
visible  in  the  aperture  view  of  an  unbroken  specimen. 

Length  of  a  medium  sized  specimen,  about  80  °";  greatest  breadth, 
.  26  ™".  Other  specimens  are  considerably  broader  in  proportion  to  their 
length. 

The  apex  is  not  preserved  in  any  of  the  specimens  so  that  the  char- 
acter of  the  nucleus  has  not  been  determined. 

This  species  seems  to  be  congeneric  with  Bostellites  texanus  Conrad, 
which  is  the  type  of  the  genus  to  which  Gabb  subsequently  gave  the 
name  Volutoderma.  Specificially  it  is  closely  related  to  Valuta  {Boi- 
tellites)  elongata  d'Orb.,  which  occurs  in  the  Turonian  of  France,  the 
Gosau  beds  of  Austria,  and  the  Arrialoor  and  Trichinopoly  groups  of 
southern  India. 

Internal  casts  are  not  easily  distinguished  from  the  following  species 
with  which  it  is  associated,  but  the  surface  ornamentation  is  very  dif- 
ferent. 

Localities  and  position, — In  the  Pugnellus  sandstone  at  many  locali- 
ties in  Huerfano  park,  and  at  a  slightly  lower  horizon  on  the  Arkansas 
river,  20  miles  above  Pueblo,  Colorado. 

Bostellites  ambigua  n.  sp. 

PI.  xxxm.  Figs.  8-10. 

Shell  of  rather  large  size,  spindle  shaped;  spire  elevated  and  rather 
slender,  somewhat  more  than  half  the  length  of  the  aperture;  whorls 
about  seven  in  number,  moderately  convex,  the  last  one  very  large; 
suture  distinct,  more  or  less  channeled.  Below  the  rounded  border  of 
the  suture  the  whorl  is  slightly  constricted  or  flattened.  Surface  orna- 
mented by  numerous  closely  arranged  revolving  lines  and  by  larger 
curved  transverse  cost®  that  are  less  conspicuous  on  the  body  whorl 
than  on  the  spire,  and  that  have  a  tendency  to  form  nodes  just  below 
the  suture. 

The  aperture  is  narrow,  prolonged  into  the  rather  short  canal,  and 
with  a  short  posteiiot  uoXek.    OuY^v  Vl^  t\mv^  obscurely  lirate  within, 
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and  sli'orlitly  reflexed;  inner  lip  with  a  very  thin  callus.  The  pillar  is 
slightly  arched  with  two  distinct  folds,  the  anterior  of  which  is  the 
stronger,  and  faint  indications  of  two  others  behind  them. 

Length  of  an  average  specimen,  77"^ ;  greatest  breadth,  24™".  Other 
specimens  show  that  the  species  attained  a  considerably  greater  size 
and  sometimes  had  a  more  robust  form. 

One  imperfect  specimen  of  which  a  figure  is  given  (PL  xxxiii,  Fig.  10) 
differs  somewhat  in  the  character  of  the  ornamentation,  the  transverse 
costaB  being  shortened  into  rounded  nodes.  Possibly  it  belongs  to  a 
different  species ;  but  the  other  specimens  that  certainly  belong  together 
show  considerable  variation  in  this  character. 

Forms  similar  to  this  have  been  referred  to  Fa^ciolaria  by  Stoliczka 
and  others,  but  they  seem  to  belong  to  the  Volutidae.  It  is  true,  how- 
ever, that  in  the  Cretaceous  the  lines  can  not  be  sharply  drawn  between 
the  Volutidae  and  the  FasciolariidaB ;  and  we  find  different  authors 
assigning  such  forms  in  some  cases  to  Fasciolariaimd  in  others  to 
Volutilithes  and  other  volutoid  genera.  Some  forms  of  Piestochihis 
which  was  proposed  as  a  subgenus  under  Fa^eiolaria  by  Meek  are  not 
very  different  in  general  aspect  from  this  species. 

Locality  and  position. — Abundant  in  the  Pugnellus  sandstone  on 
W^illiams  creek  and  in  Poison  canyon;  it  also  occurs  at  other  places 
in  Huerfano  park,  and  at  about  the  same  horizon  at  Rattlesnake  butte, 
18  miles  east  of  Walsenburg  and  on  the  Arkansas  river,  20  miles  above 
Pueblo,  Colorado. 

BOSTELLITES  GBAGLLIS  n.  sp. 

PL  XXXIV,  Figs.  1-3. 

Shell  large,  slender,  fusiform,  consisting  of  about  seven  volutions, 
the  last  of  which  comprises  about  three-fourths  of  the  total  length  of 
the  shell;  whorls  convex  and  rounded  in  the  middle,  constricted  pos- 
teriorly, the  body  whorl  gradually  narrowed  into  the  moderately  long 
canal;  suture  linear,  appressed,  in  some  examples  apparently  glazed 
by  a  thin  deposit  of  callus.  Surface  marked  by  rather  distinct  lines  of 
growth  and  by  curved  transverse  costaB  that  cross  only  the  convex  por- 
tion of  the  whorl  leaving  the  x>08terior  constricted  portion  smooth. 
The  costae  are  most  prominent  on  the  upper  part  of  the  spire,  gradually 
becoming  more  distant  and  less  conspicuous  and  disappearing  entirely 
on  the  last  whorl  or  sometimes  earlier.  One  specimen  also  shows  traces 
of  numerous  very  fine  revolving  lines  on  the  earlier  whorls. 

Ai)erture  long  and  narrow,  posteriorly  acute  and  slightly  emargi- 
nate;  outer  lip  thin,  sharp,  and  smooth  within;  inner  lip  with  a  thin 
deposit  of  callus  that  seems  sometimes  to  spread  over  the  spire  in  a 
thinner  glaze.  Pillar  nearly  straight  with  three  very  strong,  subequal, 
oblique  plaits  near  the  middle. 

Length  of  a  medium-sized  specimen,  110"" ;  greatest  breadth,  28"". 
The  largest  of  the  figured  specimens,  which  lacka  thfe  «to^«x.ol\>CL<^^^vt^ 
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and  the  entire  canal,  measores,  without  restoration^  109"""  in  length  and 
49mm  j[j^  breadth.  This  large  specimen  differs  somewhat  in  form  from 
the  others  and  it  is  the  one  that  shows  tine  revolving  strise  on  the  ear- 
lier whorls  of  the  spire.  If  better  collections  should  prove  that  two 
species  are  represented  the  name  here  proposed  should  be  used  for  forms 
like  that  represented  by  Figs.  1  and  2  of  PL  xxxiv. 

I  do  not  know  any  described  species  nearly  related  to  this  one  and 
its  generic  af&nities  are  not  very  clear.  In  general  form  and  in  the 
character  of  the  plaits  of  the  columella  it  is  quite  like  RostelliUf.  In 
other  respects  it  suggests  Volutomorphay  and  perhaps  it  should  be  re- 
garded as  intermediate  between  these  two  groups. 

Locality  and  position. — In  the  Pugnellus  sandstone  nea^  Malachite 
and  in  Poison  canyon,  Huerfano  park,  Colorado.  About  a  dozen  more 
or  less  fragmentary  specimens  were  obtained. 

CANCELLARIID.^. 

Genus  OANOELLAEIA  Lamarck. 

OANGSLLARIA  HAIiAGHITENSIS  n.  Sp. 

PI.  xxxai,  Figs.  6  and  7. 

Shell  small,  short  fusiform,  comparatively  thick;  spire  moderately 
elevated,  conical,  consisting  of  three  or  four  whorls;  body  whorl  Teiy 
large,  rounded,  produced  below  into  a  short,  broad  canal.  Snr&oe 
beautifully  cancellated  by  strong  revolving  and  transverse  lines.  On 
the  body  volution  there  are  about  fifteen  of  the  revolving  lines  of  which 
two  or  three  nearest  the  suture  are  considerably  larger  than  the  othen 
and  separated  by  broader  furrows.  On  the  spire  only  four  revolving 
lines  are  visible. 

The  aperture  is  not  complete  in  any  of  the  specimens,  bat  it  is  en- 
dently  narrow  ovate  in  outline,  and  the  columella  bears  three  strong 
plaits,  of  which  the  first  and  second  are  very  close  together,  and  the 
posterior  one  is  more  remote  and  the  strongest. 

Length  of  one  of  the  larger  specimens,  18""°;  breadth,  9"*»", 

Locality  and  position, — In  the  Pugnellus  sandstone  near  Malachite, 
Huerfjano  park,  Colorado;  represented  by  three  specimens. 

Genus  ADMETOPSIS  Meek. 

Admetopsis  bhomboides  Meek. 
PI.  xxxin,  Fig.  3. 

AdmeUf  rhombaides  Meek,  1873,  Ann.  Eept.  U.  S.  Geol.  Sar.  Terr,  for  1872,  p.  501. 

Admetef  gregaria  Meek,  1873,  ibid. 

Jdmetopii$rhamhaides  White,  1879,  idem  for  1877,  p.  317,  PI,  EC,  Piga.  6a  and  I. 

Original  description: 

"  Shell  rather  small,  rhombic- suboval,  or  short  subfusiform,  the  length 
being  slightly  more  than  twice  the  breadth  at  the  widest  part,  which  is 
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near  the  middle;  spire  rather  depressed- conical,  subturreted;  volutions 
five  or  six,  convex;  last  one  forming  about  three-fourths  the  entire 
bulk  of  the  shelly  and  more  than  half  of  its  lengthy  widest  near  its  upper 
part,  and  abruptly  narrowed  below  so  as  to  present  an  obliquely 
obovate  form;  suture  rather  deep  from  the  convexity  of  the  volutions; 
aperture  narrow,  subangular  above  and  narrowed  below  to  a  small  notch 
at  the  base  of  the  truncated  columella,  which  is  provided  with  two 
small  obscure  plaits  or  folds,  the  lower  of  which  is  formed  by  the  twisted 
margin  of  the  truncated  inner  lip,  while  the  other  is  placed  a  little 
farther  up;  outer  lip  sharp,  with  its  margin  slightly  retreating  above, 
and  more  prominent  below,  or  near  the  middle.  Surface  ornamented  by 
distinct  vertical  folds,  that  are  usually  well  developed  on  the  volutions 
of  the  spire,  and  around  the  upper  part  of  the  body  whorl,  but  become 
obsolete  below ;  moderately  distinct  revolving  lines  also  mark  the  lower 
part  of  the  body  volution,  but  these  appear  to  become  obsolete  on  its 
upper  part,  and  on  those  of  the  spire,  as  specimens  are  usually  found. 
"Length,  0.37  inch;  breadth,  0.21  inch;  angle  of  spire  about  68o." 
The  three  forms  to  which  Prof.  Meek  gave  the  names  Admetef  rhom- 
boideSj  AJ  gregaria^md  A  J  stibfusifarmiSj  at  the  same  time  suggesting 
Admetapsis  as  a  generic  designation  for  them,  are  very  abundant  in 
certain  layers  hear  the  base  of  the  Cretaceous  section  at  Ooalville, 
Utah,  where  the  types  were  obtained.  The  surface  markings  of  these 
fossils  are  seldom  well  preserved  and  most  of  the  examples  are  more 
or  less  crushed  and  distorted.  Prof.  Meek  states  that  the  ornamenta- 
tion is  similar  and  variable  in  all  the  species,  and  his  chief  reason  for 
separating  them  seems  to  have  been  that  some  individuals  are  much 
more  slender  than  others.  Dr.  White  remarks  concerning  them  (loc. 
cit.)  that  ^^  after  examining  many  examples  I  am  much  inclined  to  think 
that  they  represent  not  more  than  two  species  at  most.''  It  seems  to 
me  probable  that  there  is  only  one  variable  si)ecies,  but  for  the  present 
and  until  better  collections  shall  fully  decide  the  question,  I  shall  refer 
the  short  ventricose  specimens  to  Admetopsis  rhomboides^  and  the  slen- 
der elongate  ones  to  A.  subfusifarmiSj  treating  A.  gregaria  as  a  synonym 
of  the  former  as  Dr.  White  has  already  done. 

Admetopsis  subfusifobmis  Meek. 
PL  xxxin.  Figs.  1  and  2. 

AdmeU  f  $ubfiuifarmi9  Meek,  1873,  Ann.  Rept.  U.  S.  Geol.  Snr.  Ten.  for  1872,  p.  602. 
Admeiapsia  mh/usiformia  White,  1879,  idem  for  1877,  p.  318,  PI.  ix.  Fig.  7. 
fAdmeiopsi$  gregaria  White,  ibid.,  PL  ni,  Fig.  5a,  and  U.  8.  Qeog.  and  QeoL  Sot.  West 
of  100th  Merid.,  vol.  r^,  p.  198,  PI.  xvni.  Figs.  6a,  h. 

Original  description: 

<<  Shell  subfusiform,  with  the  length  nearly  three  times  the  breadth; 
spire  elongatedi  conical,  turreted;  volutions  seven  or  eight,  convex; 
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last  turn  more  than  half  the  entire  len^h;  suture  well  defined  in  con- 
sequence of  the  convexity  of  the  whorls;  aperture  narrow,  equaling 
about  two-fifths  the  entire  length  of  the  shell,  angular  behind  and  nar- 
rowing below  to  a  small,  sharply  defined  notch  at  the  base  of  the  trun- 
cated columella,  which  seems  t*o  bear  two  small  folds  near  its  lover 
part,  one  being  formed  by  the  twisted  and  truncated  lower  margin; 
inner  lip  a  little  thickened;  surface  ornamented  by  distinct,  regular 
vertical  folds  that  are  nearly  or  quite  obsolete  on  the  body- volution 
below  its  upper  part,  and  regular  revolving  lines  quit«  well  defined  on 
the  body-turn,  especially  its  lower  part,  and  appear  to  be  obsolete  on 
those  of  the  spire;  lines  of  growth  moderately  distinct. 

"  Length,  0.60  inch;  breadth,  0.20  inch;  angle  of  spire,  about  30<^. 

"This  species  differs  even  more  strongly  from  the  last  [A,  gregaria] 
than  that  form  does  from  the  species  rhomboides,  having  a  much  more 
elevated  spire  and  a  proportionally  smaller  body- volution  and  aperture. 
In  ornamentation,  however,  the  three  forms  are  much  alike.  The  spe- 
cies here  under  consideration  shows  a  somewhat  more  thickened  inner 
lip  than  I  have  yet  seen  in  either  of  the  others." 

The  fossils  from  southern  Utah  that  have  been  referred  to  Admetopm 
gregaria  (see  last  two  references  above)  seem  to  belong  here,  if  the  more 
slender  elongate  form  can  be  regarded  as  a  specific  character. 

Locality  and  position. — Near  the  base  of  the  Cretaceous  section  at 
Ooalville,  Utah,  and  at  several  localities  in  southern  Utah. 

Admetopsis  humerosa  n.  sp. 
PI.  XXXIII,  Figs.  4  and  5. 

Shell  small,  slender,  fusiform;  whorls  about  eight,  the  earlier  ones 
rounded  and  marked  by  numerous  distinct  transverse  costse,  the  last 
two  or  three  distinctly  shouldered  and  smooth.  The  transverse  orna- 
mentation is  proportionately  strongest  near  the  apex  of  the  spire,  and 
is  gradually  reduced  as  the  whorls  become  shouldered  or  cbanneledf 
until  it  disappears  entirely  on  the  body  whorl,  and  usually  on  the  pie- 
ceding  one.    Some  specimens  show  very  faint  revolving  lines. 

Aperture  showing  the  characteristic  features  of  the  genus  as  in  the 
other  described  species.  Inner  lip  considerably  thickened;  outer  lip 
not  complete  in  any  of  the  specimens. 

Length  of  an  average  specimen,  15"";  breadth,  8"". 

This  species  may  be  easily  distinguished  by  the  shouldered  character 
and  smooth  aspect  of  the  larger  whorls. 

Locality  and  position, — ^Near  Iron  city,  southwestern  Utah,  where  it 
is  associated  with  Ola.uconia  coalvillensiSj  Barhatia  micronema^  Corhula 
nematophora^  and  other  species  of  the  Colorado  formation.  About  40 
specimens  were  coUected. 
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PLEUROTOMID.^. 

Genus  PLBUEOTOMA  Lamarck. 

PletjeotomaT  hitzi  Meek. 
PL  XXXIV,  Fig.  4, 

TurrU  (Svnmla)  f  Mtei  Meek,  U.  8.  Oeol.  Snr.  Ten.,  vol.  ix,  p.  886,  Fig.  60  in  text. 
Compare  Fiuua  ahumardi  (H.  <fe.  M.)  Whitfield,  1880,  Geol.  Black  Hills  of  Dakota,  p. 
424,  PI.  12,  Figs.  7  and  8. 

"  Shell  elongate-conical  (or  fasiform),  thin;  spire  mucli  produced  and 
turreted;  volutions  about  seven,  distinctly  convex,  or  subangular 
around  the  middle,  and  flattened  or  concave  with  an  outward  slope 
above  the  angle,  and  convex  below;  last  one  not  larger  than  the  regu- 
lar enlargement  of  the  others  from  the  apex,  each  provided  with  about 
thirteen  prominences  or  little  obscure  vertical  folds,  which  on  the  angle 
of  the  last  turn  assume  rather  more  the  character  of  obscure  nodes; 
entire  surface  marked  by  raised,  revolving  liues;  aperture  trigonoid> 
oval,  being  biangular  above  and  abruptly  contracted  below;  beak,  if 
any  existed,  unknown. 

<< Length  (exclusive  of  the  beak),  about  2  inches;  breadth,  0.90  inch; 
slopes  of  spire  somewhat  convex,  and  diverging  at  an  angle  of  about 

The  only  example  of  this  species  known  to  me  is  the  imperfect  type 
specimen,  which  does  not  show  either  the  generic  or  the  specific  char- 
acters very  welL 

The  small  fossil  described  by  Whitfield  (loc.  cit.)  and  referred  by  him 
to  Fu8U8  shumardi  has  folly  as  close  resemblance  to  the  earlier  whorls 
of  this  species  as  it  has  to  Fusus  shumardi^  and  the  fact  that  it  comes 
firom  the  Fort  Benton  group,  the  same  horizon  from  which  Turria  hitzi 
was  obtained,  while  Fuatis  shumardi  came  from  a  higher  horizon,  makes 
its  identification  with  the  former  species  more  probable. 

Locality  and  position. — On  the  Missouri  river  opposite  Fort  Shea, 
where  it  is  associated  with  fossils  of  the  Colorado  formation* 

ACT^EONIDyE. 

Genus  ACTION  Montfort. 

Action  pbomnqutts  n.  sp. 

PL  XXXIV,  Figs.  5-8. 

Shell  small,  slender  ovate,  with  six  convex  volutions;  spire  moder- 
ately elevated,  acute;  suture  impressed  or  slightly  channeled.  Sur- 
face marked  by  fine,  punctate,  revolving  Unes,  of  which  there  are  about 
six  visible  on  each  whorl  of  the  spire  and  about  twenty  on  the  body 
whorl.  The  aperture  is  narrow,  acute  behind  and  narrowly  rounded 
in  front.  There  is  one  prominent  fold  on  the  columella. 
Bull.  106 ^U 
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Length  of  the  larger  specimen,  10  *"•■ ;  breadth,  5"". 

This  species  is  closely  related  to  Actceon  subeUiptieus  M.  &  EL, 
which  occurs  in  the  Fort  Pierre  shales  of  Dakota.  It  has  a  larger 
number  of  whorls  and  fewer  revolving  strisd,  the  form  of  the  apertare 
is  slightly  different,  and  the  body  volution  is  more  ventricose. 

Locality  and  position. — ^In  the  Pngnellus  sandstone,  Poison  caoyon, 
HuerfiEUio  park,  Colorado,  represented  by  three  specimens. 

BUJLLID.^. 

Genus  HAMINEA  Leach. 

Haminea  tbunoata  n.  sp. 
PL  xxxrv.  Figs.  9-11. 

Shell  rather  large,  thin,  subcylindrical;  whorls  two  and  a  half  or 
three,  the  last  one  very  large  and  gradually  expanding  to  the  anterior 
end,  where  it  is  squarely,  truncate;  spire  depressed,  not  projectmg 
above  thelast  whorl ;  sutures  channeled.  Surface  smooth  and  polished, 
with  faint  wrinkles  and  lines  of  growth  and  very  obscure  traces  of  re- 
volving striae.  Possibly  the  thin  outer  layer  of  shell  bearing  the  revolv- 
ing strisB  has  been  exfoliated.  The  aperture  is  subtriangular,  being 
narrow  and  acute  behind  and  very  broad  in  front.  The  outer  lip  is  fiee 
from  the  preceding  whorl  for  some  distance,  leaving  a  moderately  deep 
narrow  slit,  below  which  it  is  almost  straight  to  the  front,  where  it  is 
abruptly  rounded  into  the  straight  anterior  border. 

Length  of  the  largest  specimen,  23'"'";  greatest  breadth,  18"™.     . 

The  depressed  spire,  the  smooth  surface,  and  the  square-cut  anterior 
end  are  the  distinctive  features  of  this  species  by  which  it  may  be  sepa- 
rated from  all  the  described  Oretaeeous  forms  known  to  me,  though  a 
number  of  recent  species  resemble  it  more  closely  in  these  respects. 

Locality  and  position. — ^In  the  Pugnellus  sandstone.  Poison  canyon, 
Huerfano  park,  Oolorado.    Bepresented  by  three  specimens. 

AURICULID..E. 

Genus  MELAMPIJS  Montfort 
Melampus  ! ! 

Melampuaf 1  White,  1880,  Ann.  Kept.  U.  S.  Geol.  Sur.  Terr,  for  1878,  p.  25^  PL 

19,  Fig.  6a ;  1888,  3d  Ann.  Kept.  U.  S.  Geol.  Sur.,  p.  444,  PI.  6,  Fig.  17. 

This  species,  which  has  never  been  described  or  named  on  account 
of  lack  of  sufficient  material,  was  found  in  the  lowest  fossiliferous  beds 
of  the  Cretaceous  section  at  Coalville,  Utah.  Only  one  sx>ecimen  has 
yet  been  found. 
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LIMN^^ID^G. 

Genus  PHYSA  Drapamaud. 

Ph YS A  sp. ! 

ThjfBa  f  White,  1879,  Ann.  Bept.  U.  8.  Geol.  Snr.  Terr,  for  1877,  p.  807,  PL  7, 

Fig.  18a ;  1888,  Sd  Ann.  Rept.  U.  8.  Geol.  Snr.,  p.  444,  PI.  4,  Fig.  5. 

A  single  specimen  of  Physa^  too  imperfect  for  specific  description, 
-was  found  by  Dr.  0.  A.  White  in  the  "  second  ridge  ^  at  Ooalville,  Utah, 
where  it  was  associated  with  many  marine  species  of  the  Colorado 
formation.  It  is  the  only  example  of  the  genus  that  has  been  found  in 
that  formation. 

CEPHALOPODA. 
NAUTILOIDEA 

NAUTILID-«. 

Genus  NAUTILUS  Breynius. 

fTAUTiLUS  ELEGANS  Sowerby. 

PL  XXXV,  Fig.  1. 

NaMl%9  eUgam  Sowerby,  1816,  Min.  Conch.,  toI.  u,  p.  33,  PI.  116 ;  Shftrpe,  1853,  Monog. 
Chalk  Cephal.  of  England,  p.  12,  PI.  3,  and  many  other  European  anthon. 

Ifauiitus  eUgan9  var.  nebraMen$ia  Meek  and  Hayden,  1862,  Proo.  Aoad.  Nat.  Soi.,  Phila., 
p.  25. 
NawHlui  eZ«^afwMeek,  1876,  U.  8.  Geol.  Snr.  Terr.,yol.  iz,  p.  499,  PL  8,  Figi.  2,  a,  h,  o. 
Compare  NauHltu  texanui  Shnmard,  1860,  Trans.  St.  Louis  Aoad.  Sei.,  toL  i,  p.  590. 

Meek's  description  is  as  follows : 

*•  Shell  subglobose,  broadly  rounded  over  the  periphery  and  on  each 
side  of  the  umbilicus,  which  is  closed  in  young  and  medium-sized  speci- 
mens, but  becomes  a  little  open  in  the  adults^  volutions  increasing  rap- 
idly in  size,  considerably  wider  transversely  than  in  the  dorso- ventral 
direction,  all  of  those  within  entirely  embraced  and  hidden  by  the  last 
one;  aperture  transversely  reniform-sublunate,  being  profoundly  sinu- 
ous on  the  inner  side  for  the  reception  of  the  inner  turns;  margins  of 
the  septa  arching  forward  a  little  near  the  umbilicus,  slightly  waved 
backward  on  the  sides,  then  again  curving  very  slightly  forward  as  they 
approach  tiie  periphery,  in  crossing  which  they  bend  again  almost  im- 
perceptibly backward;  siphuncle  placed  a  little  outside  of  the  middle 
of  the  septa;  surface  of  the  outer  volution  ornamented  by  regular  flat- 
tened, transverse  costsa  (about  five  times  as  broad  as  the  narrow,  shal- 
low grooves  between)  and  moderately  distinct  lines  of  growth,  which, 
like  the  cost8B,  in  crossing  the  periphery,  arch  gracefully  and  deeply 
backward,  parallel  to  the  deep  peripheral  sinus  of  the  margin  of  the 
lip. 
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^<  Length  or  greatest  diameter,  about  3.90  incIieB ;  height,  2.82  inches; 
breadth  at  aperture,  3.40  inches." 

Locality  and  position, — Ohippewa  point  on  the  upi^er  Missouri  liyer, 
in  Fort  Benton  shales. 

AMMONOIDEA. 

LYTOCERATID..E. 

Genus  HELICOOEEAS  d?  Orbigny. 

Heligogeras  pariense  White. 
PI.  XXXV,  Figs.  2-4. 

StlieoeerM  pariense  While,  1876,  U.  8.  Geog.  and  Geol.  Snr.  West  100th  Meridiiii, 

Tol.  IV,  p.  203,  PI.  19,  Figs.  2ar-d. 
Compare  Aneyhoerae  annulatue  Shumard,  1860,  Trans.  St.  Lonis  Acad.  SoL|  toL  j, 

p.  695. 

Original  description: 

^< Shell  dextral;  spire  much  depressed;  whorls  distinct,  subcircolar 
or  very  broadly  oval  in  transverse  section,  increasing  somewhat  rapidly 
in  size;  surface  marked  by  comparatively  strong,  rather  abruptly 
rounded  annulations,  which  cross  the  whorls  obliquely;  annulations 
only  slightly  prominent  upon  the  inner  side  of  the  whorls,  but  more 
prominent  upon  the  upper  and  under  sides;  upon  the  outer  side  of  the 
whorl  each  annulation  bears  a  pair  of  prominent  nodes,  one  on  each 
side  of  the  siphuncle,  forming  two  dorsal  rows  of  nodes  along  the  whole 
length  of  the  shell,  the  portion  of  the  annulation  between  each  pair  of 
nodes  being  straightened  and  slightly  flattened  upon  the  back.  The 
annulations  are  apparently  always  simple,  never  coalescing,  and  never 
failing  to  completely  encircle  the  volution.  The  nodes  are  moderately 
prominent  upon  exfoliated  specimens,  and  where  the  test  is  preserved 
they  are  seen  to  be  subspinous  or  sharply  nodose. 

^<  Septa  moderately  distant,  sometimes  embracing  two  annulations, 
but  toward  the  aperture  only  one.  Lobes  all  smaller  than  the  saddles, 
the  size  in  each  transverse  series  gradually  diminishing  from  the  dor- 
sal to  the  ventral  one;  the  smallest  saddle,  the  ventral,  not  being 
larger  than  the  largest  lobe,  the  dorsal;  lobes  all  bifurcate,  except  the 
ventral,  the  inferior  lateral  lobe  being  but  slightly  so;  the  anterior  por- 
tion of  the  space  between  the  branches  of  the  dorsal  lobe  occupied  by 
two  backward  projecting  points;  the  ventral  lobe  is  simple,  small,  na^ 
row,  and  serrate  upon  both  sides.  The  saddles  of  the  different  longi- 
tudinal series  all  similar  in  shape,  diminishing  gradually  in  size  from 
the  dorsal  to  the  ventral  series;  all  broader  than  long,  except  the  ven- 
tral one,  the  length  and  breadth  of  which  are  about  equal;  each  par- 
tially parted  at  the  middle;  edges  of  all  the  lobes  and  saddles  serrated 
or  toothed. 

The  longest  fragment  m  ^iSoie  ^Wi^Uqti  m<^«Aures  about  7"^.    At  the 
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larger  end  of  this  the  long  diameter  is  IS*"""  and  the  short  diameter 
l^"";  at  the  smaller  end  the  long  diameter  is  8 J"*". 

^'  This  species  is  similar  in  aspect  to  H.  Mortani  Hall  and  Meek,  but 
differs  from  it  in  diminishing  in  caliber  mnch  more  rapidly  toward  the 
apex,  in  the  presence  of  a  double  series  of  nodes  along  the  dorsum  of 
the  YolutionSy  and  in  the  proportions  and  details  of  its  lobes  and  saddles. 

^^ Position  cmd  looality. — Cretaceous  strata;  southeast  of  Paria,  Utah." 

In  the  collection  from  Upper  Kanab,  Utah,  there  are  many  fragments 
of  this  species,  some  of  which  show  the  form  of  the  spiral  at  least  in 
the  earlier  stages.  One  of  these  showing  one  and  a  half  volutions  is  fig- 
ured. The  form  is  not  constant,  however,  as  one  specimen  is  more 
closely  coiled  than  this  one,  while  others  form  a  more  open  spiral  and 
show  a  tendency  to  become  straight  at  an  early  stage.  The  spire  is 
only  very  slightly  elevated,  so  that  in  side  view  the  apex  is  almost  con- 
cealed by  the  succeeding  larger  whorl. 

The  nodes  on  the  x)eriphery  vary  considerably  in  different  examples. 
In  some  cases  they  are  not  developed  on  the  earlier  whorls,  while  other 
fragments  of  the  same  size  bear  two  rows  of  sharp  spines. 

Excepting  in  its  more  depressed  spire  this  species  is  very  much  like 
Helieoceras  annulatum  d'Orb.,  which  is  the  type  of  the  genus.  Similar 
forms  have  frequently  been  referred  to  OrioceraSj  HamiteSy  Ancylo- 
ceraSj  and  other  so-called  genera  that  are  based  entirely  on  slight  dif- 
ferences in  form. 

The  species  described  by  Shumard  without  figures  under  the  name 
Ancyloceras  a/nnulatus  seems  to  be  closely  related  to  this  Utah  form 
and  may  be  identical  with  it. 

HELIOOGEBASt  OOBBUaATUM  U.  Sp. 

PI.  XXXV,  Fig.  5. 

Shell  dextral,  forming  a  very  low,  broad,  open  spiral;  whorls  with 
an  ovate  cross  section,  increasing  rapidly  in  size,  apparently  not  in  con- 
tact. Surface  m&rked  by  small,  regular,  rather  closely  arranged  cost® 
that  pass  obliquely  entirely  around  the  whorl.  The  costae  are  nar- 
rowly rounded,  not  quite  as  broad  as  the  interspaces  and  without  nodes 
or  spines. 

Full  form  of  the  shell  and  details  of  the  septa  not  known. 

The  type  specimen,  which  is  about  half  of  one  volution,  measures 
105™™  in  length,  with  sections  10  by  12™™  at  the  smaller  end  and  18  by 
23™™  at  the  larger  end. 

If  the  earlier  whorls  continue  the  low  spiral  indicated  by  the  form  of 
this  fragment  and  by  the  oblique  direction  of  its  costss  it  must  have 
been  almost  as  much  depressed  as  Selicoceraa  pariensdy  though  in  such 
evolute  forms  it  is  never  safe  to  restore  the  entire  shell  from  a  single 
fragment. 

Specifically  this  shell  is  easily  distinguished  from  K.  ^arief^A^Vs  N^ 
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more  numerous  and  smaller  costae  without  nodes,  and  by  its  larger 
size. 

Locality  and  position. — From  the  lower  part  of  the  Niobrara  lime- 
stone on  Turkey  creek,  Huerfano  park^  Colorado,  where  it  is  associated 
with  BuchioeraB  swallovij  Ba4yttlit€s  gra^cilisl  and  Inoeeramus /ragiUt. 

Genus  BAOTJLITES  Lamarck. 

Baoulites  graoilis  Shumardt 
PL  XXXVI,  Figs.  1-3. 

jBaouliiei  graodU  Shnmard,  1860,  Trans.  St.  LouIb  Acad.  Sol.,  vol.  i,  p.  596. 
Baculitet  ovatus  (Say)  White,  1876,  U.  S.  Geog.  and  Geol.  Sor.  West  lOOth  Meridian, 
▼oL  lY,  p.  199,  PL  19,  Figs.  45  and  o. 

Shell  small,  very  slender ;  transverse  section  varying  from  broad  ovate 
to  subeUiptical;  surface  sometimes  nearly  smooth,  but  usually  with 
numerous  distinct  rounded  costte  or  undulations  that  are  strongest  on 
the  siphonal  side  from  which  they  curve  backward  parallel  with  the 
lines  of  growth,  gradually  becoming  fainter  and  diBapx)earing  before 
reaching  the  opposite  side.  In  addition  to  the  costse  there  are  broad, 
rather  obscure  constrictions  at  intervals  of  about  half  an  inch  that  com- 
pletely encircle  the  shell.  They  are  also  more  distinct  on  the  siphonal 
side  and  are  parallel  with  the  lines  of  growth,  passing  nearly  straight 
across  the  siphonal  and  antisiphonal  sides  and  curved  sharply  backward 
on  the  flank. 

Septum  with  six  lobes  and  six  saddles,  all  of  the  latter,  excepting  the 
antisiphonal  one,  symmetrically  but  not  deeply  divided  j  lobes  much  more 
slender  than  the  saddles. 

Length  of  the  longest  fragment  in  the  collection,  106"",  diameters  of 
the  extremities,  10"""  by  7J™"  and  5""  by  4"",  respectively. 

This  species  differs  from  Baoulites  ovattts  in  its  smaller  size  and  more 
slender  form,  in  the  character  of  the  surface  ornamentation,  and  the 
details  of  the  septa.  The  latter  have  the  same  general  character  in  Uie 
two  species,  but  on  comparing  specimens  of  the  same  size  it  is  seen  that 
in  B.  gra^dlis  the  septa  are  more  distant  and  not  so  deeply  incised  and 
the  lobes  are  narrower  in  proportion  to  breadth  of  the  saddles. 

The  fossils  above  described  include  the  specimens  from  southeast  ot 
Paria,  Utah,  that  were  doubtfully  referred  to  B.  ovatti8  by  Dr.  White 
(loc.  cit.),  a  larger  collection  from  Upper  Kanab,  Utah,  where  it  is  asso- 
ciated with  many  species  of  the  Colorado  formation  about  350  feet 
above  the  base  of  the  Cretaceous  section,  and  several  examples  from  the 
Kiobrara  limestone  on  Turkey  creek,  Huerfano  park,  Colorado. 

Shumard's  types  were  found  on  Shawnee  creek,  Orayson  county, 
Texas,  in  strata  that  are  believed  to  be  approximately  the  equivalent 
of  the  Colorado  formation.  The  species  was  not  figured  and  I  have 
never  seen  any  Texas  examples  of  it.    Consequently  the  identification 
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of  the  western  specimens  is  somewhat  donbtftil,  thongh  they  agree 
fairly  well  with  the  original  description.  Shumard  states  that  the  sep- 
tum of  his  species  has  only  four  lobes,  but  it  is  evident  from  the  de- 
tailed description  that  he  counted  the  lateral  lobes  on  only  one  side, 
so  that  there  are  really  six. 

In  form  and  surface  ornamentation  this  species  resembles  BaouUtes 
biumlaides  d'Orb.,  but  the  periodic  constrictions  on  that  species  are  nar- 
rower and  more  distinct  and  the  septa  are  much  more  complex. 

Baoulites  aspeb  Morton  t 
PI.  xxxYi,  Figs.  4  and  5. 

BacuUies  (uper  Mortoni  1834,  Synopsis  Org.  Rem.  Cret.  Gr.,  p.  43,  PI.  1,  Figs.  13  and 
13,  PI.  13,  Fig.  2. 

In  the  collection  from  Cinnabar  mountain,  Montana,  there  is  a  num- 
ber of  fragments  of  a  small  Baeulites  that  are  provisionally  referred  to 
this  species.  They  were  first  mentioned  by  Prof.  F.  B.  Meek.^  They 
are  associated  with  fossils  of  the  Colorado  formation.  Becently  Mr. 
W.  H.  Weed  has  collected  specimens  of  the  same  form  on  Mission 
creek,  northern  Montana,  associated  with  Pholadamya  papyracea  and 
Inoceramus  undabundus^  both  of  which  are  Colorado  fossils. 

The  fbrm  is  slender,  very  gradually  tapering,  rather  narrow  ovate  in 
cross  section,  and  bearing  on  each  side  a  row  of  distant  more  or  less 
prominent  tubercles.  The  tubercles  are  usually  rounded,  but  some- 
times they  are  slightly  elongated,  taking  a  crescentic  form. 

The  ^i^^^ters  of  the  largest  specimen  are  14"""  and  11"".  Nearly 
all  of  the  fragments  are  more  compressed  than  this  one. 

The  septa  are  not  deeply  divided,  and  are  characterized  by  the  great 
breadth  of  the  saddles  as  compared  with  the  lobes,  but  they  are  not 
well  enough  preserved  to  show  all  the  details. 

Mr.  Gabb  considered  this  species  identical  with  B.  anceps  Lamarck,* 
but  most  other  authors  have  regarded  them  as  distinct.  The  type  of  B, 
(uper  came  from  Cahawba,  Alabama,  but  its  exact  stratigraphic  range 
in  that  region  is  not  yet  known.  A  form  that  is  certainly  identical 
with  the  one  from  Montana  occurs  in  the  Austin  limestone  of  Texas 
and  was  referred  to  Morton's  species  by  Dr.  Eoemer.'  The  material 
now  at  my  disx>osal  does  not  permit  me  to  determine  whether  the  same 
form  occurs  at  a  higher  horizon  or  not.  The  one  in  the  Montana  and 
Ripley  formations  that  is  usually  referred  to  B.  anceps  seems  to  me  cer- 
tainly distinct  from  this  one,  and  the  fragments  that  Prof  Meek  doubt- 
ftilly  referred  to  jB.  asper^  are  probably  also  different. 

I  Ann.  Sept.  U.  S.  Geol.  Snr.  Terr,  for  1872,  p.  475. 
*Proc.  Aoad.  Nat.  Sci.  Phila.,  1861,  p.  395. 
•Kreideb.  v.  Texas,  p.  36. 
«U.  S.  Geol.  Sur.  Terr.,  Vol.  IX,  p.  404,  PI.  39,  Fig.  10. 


168   COLORADO  FORMATION  AND  ITS  INVERTEBRATE  FAUNA,  [bcu.  lit 

Baculites  incurvaius  Dajardin  as  figured  by  Schluter^  is  a  closely  re- 
lated form,  that  occurs  in  the  ^<  Emscher  Mergel "  of  Germany.  Sev- 
eral of  its  associates  are  considered  identical  with  forms  that  arefoand 
in  the  Austin  limestone  and  in  the  upper  part  of  the  Colorado  forma- 
tioiu 

AMALTHEID^E, 

Genus  BTJOHICEEAS  Hyatt 

BuoHiCEBAS  BWALLOYi  Shumard  (sp.). 

PI.  xxxvn,  Fig.  Ij  PI.  xxxvni,  Pigs.  1-3. 

Ammonite*  iwalloti  Slmmard,  I860,  Trans.  St.  Louis  Aoad.  Sci.,  vol.  i,  p.  591. 

BwikioerM  swallovi  White,  1876,  U.  8.  Gf«og.  and  Geol.  Snr.  West  lOOth  Meridian,  toL 
lY,  p.  202,  PI.  XX,  Figs,  la,  (,  o. 

Compare  Plaoentioera$  (peritiianum  f  rar.)  liardense  Whiteayes,  1889,  Cent,  to  Can. 
Paleont.,  vol.  i,  pt.  2,  p.  158,  Pl.  xx,  Figs.  1  and  2. 

Dr.  Whitens  description  of  the  Utah  fossils  referred  to  this  species  iB 
as  follows: 

<^  Shell  moderately  large,  flattened-discoid;  sides  greatly  convex; 
dorsum  [abdomen]  narrowly  flattened,  the  flattened  space  bordered  on 
each  side  by  a  row  of  more  or  less  distinct  nodes;  volutions  three  or 
four,  partially  embracing;  umbilicus  broad,  its  outline  not  clearly 
defined;  deep  for  so  discoid  a  shell,  although  it  has  a  shallow  aspect 
because  of  its  breadth  and  want  of  definite  outline,  and  exhibiting  a 
large  part  of  each  of  the  inner  volutions;  aperture  subovate  in  outline, 
its  longest  diameter  directed  from  the  center  of  the  shell,  narrowest  at 
the  outer  end,  where  it  is  truncated  by  the  flattening  of  the  dorsom 
[abdomen];  sides  of  the  volutions  marked  by  prominent,  somewhat 
fiexuous,  rounded  costse,  extending  £rom  the  inner  to  the  outer  edge; 
the  space  between  each  two  of  these  principal  cost®  is  occupied  by  one 
or  two  short  ones  which  do  not  reach  the  umbilicus,  but  they  end  at  the 
dorsum  [abdomen]  like  the  others;  upon  each  costa,  near  its  dorsal 
[abdominal]  end,  there  is  an  obtuse  node,  which,  together  with  the  dor- 
sal [abdominal]  nodes  before  mentioned,  constitute  a  double  row  of  nodes 
at  each  side  of  the  dorsum  [abdomen].  Saddles  all  broader,  and  sim- 
pler in  outline  than  the  lobes,  none  of  the  former  being  really  digitate, 
and  those  near  the  ventral  side  of  the  volutions  are  nearly  as  simple  in 
outline  as  they  are  in  Oeratites. 

"  This  shell  presents  some  differences  from  the  description  by  Dr. 
Shumard  of  A.  swallovij  the  principal  of  which  is  the  absence  of  tiie 
nodes  at  the  umbilical  side  of  the  volutions  and  of  the  distinct  trans- 
verse ribs  of  the  dorsum  [abdomen]  mentioned  by  him;  but  these  are 
not  regarded  as  essential  sx)ecific  characters. 


»  PalaontogTftphloa,  VoL  XXIV,  PL  80,  rigs.  6  and  7. 
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*'Full  diameter  of  the  shell,  about  18™;  transverse  diameter  of  the 
aperture,  nearly  5^*"°;  long  diameter  of  the  same,  about  8^*"". 

^<  Prof.  Hyatt  writes  me,  after  an  examination  of  the  specimen  fig- 
ured on  PL  XX,  that  he  regards  it  as  a  species  of  his  genus  BuchiceroB^ 
but  that,  ^  it  differs  from  B.  syHacuvij  the  type  of  the  genus,  in  having 
larger  lobes  and  cells  more  Ammonite-like.' 

<^  Position  and  locality, — Strata  of  the  Oretaceous  period;  Glendale, 
Long  valley,  Utah.'' 

The  types  of  the  species  came  from  ^^  4}  miles  north  of  Sherman,  and 
blufb  of  Bed  river  in  Fannin  and  Lamar  counties,  Texas."  I  have 
found  a  few  fragments  of  it  in  the  Niobrara  limestone  on  Turkey  creek, 
Huerfano  park,  Colorado.  Mr.  Walcott  collected  a  number  of  speci- 
mens at  Upper  Eanab,  Utah,  about  350  feet  above  the  base  of  the  Ore- 
taceous section.  These  show  a  considerable  variation  and  some  of 
them  have  nodes  around  the  umbilicus  and  the  costaB  cross  the  abdo- 
men, as  in  Shumard's  type.  Direct  comparison  of  the  Utah  fossils 
with  specimens  from  Texas  shows  that  they  are  unquestionably  iden- 
tical. Other  specimens  that  are  smoother  and  have  a  narrower  umbil- 
icus, look  exactly  like  the  figure  ot  Flaoentieerns  {perizianum  t  var.) 
liardense  Whiteaves,  which  occurs  in  the  ^^  Earlier  Oretaceous  "  of  Brit- 
ish Oolumbia. 

Genus  PLAOENTIOEBAS  Meek. 

Plaoentiobbas  plaoenta  Dekay  (sp.)  t 
PL  xxxix.  Figs.  1-3. 

Ammonitei  placenta  Dekay,  1828,  Ann.  N.  T.  Lyceum  Nat.  Hist.,  toI.  n,  p.  278,  Fl.  5, 

Fig.  2,  and  of  variooB  authors. 
Ammonitei  (Plaoentioeraa)  plaoenta  Moek,  1870,  Proc.  Am.  Philos.  Soo.,  yoL  xi,  p. 

429,  and  Ann.  Bept.  U.  8.  Geol.  Sur.  Terr,  for  1870,  p.  297. 
PlaeeniioeraB  plaoenta  Meek,  1876,  U.  8.  Geol.  Sur.  Terr.,  toI.  iz,  p.  466. 

Meek's  description  is  as  follows : 

<<  Shell  lenticular  in  form,  attaining  a  large  size:  nmbilicns  small; 
Tolutions  deeply  embracing,  compressed  laterally,  with  sides  converg- 
ing from  near  the  nmbilicns  to  the  periphery,  which  is  very  narrowly 
trnncated  and  flattened  or  a  little  concave,  with  its  smooth  margins 
becoming  more  obtuse  with  age;  aperture  narrowly  sagittate;  surface 
generally  smooth  or  only  showing  very  obscure  traces  of  curved,  trans- 
versely-elongated prominences  on  each  side,  with  sometimes  a  row  of 
very  small  indistinct  nodes  around  the  umbilicus;  in  young,  exfoliated 
sheUs  also  usually  showing  small,  faintly  defined,  divaricating  corruga- 
tions, directed  ba<)kward  around  the  outer  half  of  each  side. 

<<  Large  examples  attain  2  feet  or  more  in  their  greatest  diameter. 
Young  specimens,  3.70  inches  in  breadth,  show  a  thickness  of  about 
0.90  inch,  while  large  individuals  are  proportionally  thicker,  and  on. 
the  periphery  become  more  obtuse. 
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^<  Septa  with  12  lateral  lobes  and  as  many  sinnses  on  each  side,  in 
large  examples  crowded  and  very  complex."  [The  detailed  descrip- 
tion of  the  septa  is  omitted,  as  it  is  more  clearly  expressed  by  the 
flgnre.] 

The  species  has  hitherto  been  regarded  as  characteristic  of  the  Mon- 
tana formation  and  its  eqaivalents,  and  I  have  been  in  doubt  whether 
the  specimens  from  the  earlier  beds  should  be  referred  to  the  same  spe- 
des,  but  the  scanty  material  at  hand  does  not  show  enough  difference 
to  permit  of  separation.  Whether  they  are  placed  in  a  different  spe- 
cies or  not,  I  have  no  doubt  that  they  were  the  direct  ancestors  of  the 
form  that  is  so  abundant  and  well  developed  in  the  overlying  formation. 

The  collection  under  examination  consists  of  single  £ragments  from 
Huerfano  park  and  Battlesnake  butte,  Oolorado,  and  Ooalville,  Utah, 
and  several  more  or  less  fragmentary  specimens  from  Upper  E^nab 
valley,  Utah.  Kone  of  these  indicate  a  size  of  more  than  8  or  10  inches 
in  diameter.  The  only  differences  that  have  been  observed  between 
these  and  typical  examples  of  the  species  is  that  the  septa  are  some- 
what less  complicated  and  less  crowded,  and  the  periphery  seems  to 
have  become  rounded  in  somewhat  smaller  si>ecimens,  but  the  8X)eciesu 
known  to  vary  in  these  respects.  A  specimen  from  Ellis  county,  Texas, 
where  it  is  associated  with  Buchiceras  svoalloisiy  probably  in  the  Eagle 
Ford  shales,  is  still  more  closely  like  the  typical  form. 

In  the  collection  from  Upper  Kanab  some  examples  are  smooth,  while 
others,  such  as  the  small  specimens  figured,  show  a  tendency  to  become 
nodose,  like  the  variety  intercalare.  The  septum  figured  was  visible 
only  to  the  edge  of  the  umbilicus,  so  that  several  of  the  small  inner 
lobes  and  sinuses  are  not  shown. 

Genus  PRIONOOYGLUS  Meek. 

This  generic  name  was  first  suggested  by  Prof.  Meek  *  in  1871,  bnl 
he  then  gave  no  diagnosis,  and  he  did  not  again  use  the  name  in  his 
writings  until  1876,  when  he  published*  a  description  of  the  genus  and 
of  the  two  subgenera^  Prionocyelus  (typical)  and  PrionotropiSj  with  P. 
wyomingenais  as  the  type  of  the  former,  and  P.  woolgari  of  the  latter. 
In  the  same  work  the  genus  Mortoniceraa  was  proposed  with  Ammon- 
ites vespertintis  (=-4..  texanua)  as  the  type.  Meanwhile  Neumayr  had 
proposed  ^  the  name  Sehloenbachia  for  the  "  very  natural  group  of  the 
Cristati,"  in  which  he  evidently  included  forms  that  are  referable  to 
Prionocyelus  and  MortonicerdSy  if  not  to  PrionotropiSj  and  in  Zittel's 
Handbuch  der  Paleontologie  these  three  names  are  treated  as  synonyms 
of  Sehloenbachia.  They  certainly  have  some  features  in  common,  the 
septa,  especially,  being  similar  in  all  our  American  species. 

*  Ann.  Rept  IT.  S.  G«ol.  Sar.  Terr,  for  1870,  p.  298. 

*  U.  S.  OeoL  Sur.  Terr.,  voL  ix,  pp.  452, 453. 

*I>«utM^  S«(A.QitMX\M&i.xZ%ltaAhT.^  Bd.  xxvu,  1876,  p.  887. 
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Some  representatives  of  Prionoeyclus  and  PrianotropiSy  including 
the  typeSy  were  submitted  to  Prof.  Alpheus  Hyatt,  and  after  examin- 
ing them  he  states  that  they  are  generically  distinct  and  that  he  also 
regards  both  as  separate  from  Schloetibtichia  properly  restricted.  I 
shall  therefore  use  Prof.  Meek's  names. 

As  to  the  genus  MortonioeraSy  the  specimens  firom  the  Colorado  for- 
mation are  hardly  sufftcient  for  generic  determination  and  the  original 
description  will  be  simply  copied  under  the  old  names. 

Pbionooyolus  WYOMiNaENSis  Meek. 

PI.  XL,  Figs.  1-4. 

•   Ammonitei  $erraioearinatua  Meek,  1871,  Proo.  Am.  Philos.  Soo.,  yoI.  xi,  p.  429. 
Ammoniiea  (Pleurocerat  t)  $erraU>oarinaiu8  Meek,  1871,  Ann.  Kept.  U.  8.  Geol.  Snr. 

Terr,  for  1870,  p.  298. 
Frianocyolui  wyomin^en9i$  Meek,  1876,  U.  S.  Geol,  Snr.  Terr.,  yoI.  ix,  p.  452 ;  White, 

1880,  Ann.  Kept.  U.  S.  Geol.  Sur.  Terr,  for  1878,  p.  35,  PI.  15,  Figs,  la-^;  Whitfield, 

1880,  Geol.  Black  HUls  of  Dak.,  p.  440,  PI.  14,  Figs.  1-3. 
Kot  Amtnonitea  8erratooarinatu9  Stoliczka,  1865,  Cret.  Cephalopoda  of  Sonthem 

India,  p.  57,  PI.  32,  Fig.  3. 

Original  description: 

<<  Shell  attaining  a  rather  large  size;  discoid,  with  periphery  pro- 
vided with  a  very  narrow,  prominent,  serrated  mesial  keel,  including 
the  siphuncle.  Volutions  increasing  rather  gradually  in  size,  some- 
what compressed  laterally,  and  a  little  excavated  without  being  dis- 
tinctly channeled  on  each  side  of  the  ventral  keel;  inner  ones  but 
slightly  embraced  by  each  succeeding  turn,  and  consequently  well 
exposed  in  the  wide  umbilicus.  Surface  ornamented  with  numerous 
unequal  costee,  some  of  the  larger  of  which  b^ar  a  small,  somewhat 
elongated  node  near  the  umbilicus,  and  two  closely  approximated  small 
nodes  around  the  ventro-lateral  margins,  where  they  all  curve  very 
strongly  forward  as  they  pass  upon  the  periphery ;  spaces  between  each 
two  of  the  large  nodose  costse  occupied  by  from  one  to  about  three 
smaller  ones.    Septa  unknown." 

The  costaB  are  very  irregular  and  vary  considerably  in  strength  on 
different  individuals,  but  they  retain  the  same  character  through  all 
the  stages  of  growth,  excepting  that  the  smaller  intermediate  ones  al- 
most disappear  from  the  last  whorl  of  very  large  specimens.  Frequently 
two  cost®  spring  from  a  single  node  near  the  umbilicus  and  sometimes 
are  again  united  in  the  node  near  the  periphery,  but  in  other  cases 
they  continue  separate  until  they  disappear  near  the  keel.  Very  few 
specimens  show  more  than  one  row  of  nodes  near  the  periphery,  and 
these  are  never  developed  into  spines.  The  serrations  of  the  keel  are 
small  and  somewhat  more  numerous  than  the  costsB. 

The  septum,  as  shown  in  the  figure,  has  the  same  general  character 
as  that  of  Prionotrapis  woolgarij  the  principal  difference  being  in  the 
greater  breadth  of  the  first  lateral  lobe. 
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The  breadth  of  the  whorls  is  about  two-thirds  of  the  height  in  young 
specimens;  in  larger  ones  it  is  proportionally  somewhat  greater. 

The  species  sometimes  reached  a  size  not  less  than  25*™  in  diameter. 
The  outer  whorl  of  a  specimen  that  is  125°"°  in  diameter  measures  39"* 
in  width  by  48  in  height. 

Ammonites  germari  Beuss,  which  occurs  in  the  Turonian  of  Germaay, 
seems  to  be  a  closely-related  species. 

Locality  and  position. — ^The  types  came  from  the  valley  of  the  Medi- 
cine Bow  river,  Wyoming;  Whitfield's  specimens  were  found  "in  sili- 
ceo-calcareous  layers  of  Division  No.  2y  Cretaceous,  on  the  east  fork  of 
Beaver  creek,  near  Camp  Jenney,  Black  hills."  It  is  common  but  wsa- 
ally  not  well  preserved  in  a  layer  of  calcareous  sandstone  immediately 
beneath  the  Niobrara  limestone  in  Huerfano  park  and  other  places  in 
southern  Colorado  and  along  the  eastern  base  of  the  Front  range,  and 
it  occurs  in  eastern  Utah. , 

Prionooyolus  maoombi  Meek. 
PI.  XLi,  Figs.  1-6. 

Prianoeyeluit  fnaoambi  Meek,  1876,  Macomb's  Exploring  Exped.  from  Santa  F^N. 
M.,  to  the  Junotion  of  Grand  A  Green  Bivera,  Qeol.  Eept.,  p.  132,  PI.  2,  YigL 

Original  description: 

<<  Shell  discoidal;  umbilicus  shallow;  somewhat  less  than  the  diam- 
eter of  the  last  whorl  from  the  ventral  to  the  peripheral  side,  and  show- 
ing all  the  inner  turns;  volutions  increasing  gradually  in  size,  veiy 
slightly  embracing,  compressed  so  as  to  be  nearly  flat  on  the  sides,  but 
rounding  into  the  umbilicus;  periphery  rather  narrow,  nearly  flat,  a&d 
provided  with  a  small  mesial  carina,  which  is  very  slightly  waved  in 
outline;  lateral  margins  of  the  periphery  each  having  a  row  of  small 
compressed  nodes,  arranged  one  at  the  termination  of  each  of  the  costs, 
with  their  long  diameters  nearly  parallel  to  the  peripheral  keel;  sides 
of  each  turn  ornamented  by  from  thirty- six  to  forty  rather  obscure, 
slightly  flexuous  costas,  only  every  second,  third,  or  fourth  one  of  which 
extends  across  to  the  umbilical  margin,  where  they  are  usually  a  litUe 
swollen. 

<<  The  septa  are  generally  a  little  crowded  in  adult  shells,  and  divided 
into  two  very  unequal  principal  lobes  on  each  side.  Siphonal  lobe 
slightly  longer  than  wide,  and  ornamented  by  three  branches  on  each 
side,  the  two  terminal  of  which  are  a  little  larger  and  much  less  spread- 
ing than  the  lateral  pair,  and  each  ornamented  by  some  five  or  six 
sharp  digitations  along  the  margins  and  at  the  extremity,  while  the 
first  pair  of  principal  lateral  branches  above  the  terminal  ones  are  of 
nearly  the  same  form  as  the  latter,  but  more  spreading,  and  the  third 
pair  are  smaller  and  merely  provided  with  a  few  digitations;  first  lat- 
eral sinus  (dorsal  s^^ddl^  of  old  nomenclature)  as  long  as  the  siphonal 
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lobe,  but  much  wider,  and  deeply  divided  into  two  unequal  parts,  of 
which  the  one  on  the  siphonal  side  is  larger  than  the  other,  each  of 
these  principal  divisions  being  ornamented  by  some  four  or  five  short, 
irregular  branchlets,  with  obtusely  digitate  margins;  first  lateral  lobe 
longer  and  slightly  wider  than  the  siphonal,  and  provided  with  some 
seven  or  eight  short,  rather  unequal,  merely  digitate,  and  palmately 
spreading  terminal  and  lateral  branchlets;  second  lateral  sinus  nar- 
rower, but  as  long  as  the  first  on  the  outer  or  siphonal  side,  and  much 
shorter  on  the  umbilical,  having  two  short,  unequal,  digitate,  terminal 
branches  at  the  end,  and  some  three  or  four  short,  irregular  divisions 
along  the  oblique  margin  of  the  umbilical  side;  second  lateral  lobe 
small,  or  scarcely  more  than  twice  as  large  as  the  auxiliary  lobe  of  the 
siphonal  sinus,  and  somewhat  irregularly  bifid,  the  divisions  being 
short,  and,  like  the  lateral  margins,  more  or  less  digitate. 

^^  Greatest  diameter  of  a  specimen  retaining  only  a  small  portion  of 
the  non-septate  outer  whorl,  4.40  inches;  greatest  convexity  of  same, 
0.95  inch;  breadth  of  umbilicus,  1.35  inches;  breadth  of  the  last  whorl 
fk'om  the  siphonal  to  the  umbilical  side,  1.80  inches." 

The  description  of  the  septum  above  given  was  made  out  from  a  weath- 
ered specimen  that  did  not  show  all  the  details  clearly.  The  one  I  have 
figured  is  drawn  from  a  smaller  specimen,  and  it  is  therefore  not  quite 
so  deeply  divided  as  the  one  originally  figured.  There  are  also  slight 
differences  in  the  forms  of  the  second  lateral  lobe  and  the  second  sad- 
dle, but  these  are  in  part  due  to  errors  in  restoring  the  septum  of  the 
type.  It  will  be  seen  by  the  figure  now  given  that  the  septum  is  very 
similar  to  those  of  the  other  species  of  Prianocyclus  above  described. 

In  the  young  stages  of  this  species  the  costce  are  simple,  linear,  closely 
arranged,  and  strongly  curved  forward.  The  keel  is  then  minutely 
crenate,  with  one  crenation  for  each  costa.  After  the  third  volution 
some  of  the  cost»  are  more  strongly  developed  and  bear  nodes  or  small 
spines  at  their  outer  ends  while  the  intermediate  ones  become  obsolete. 
The  crenations  of  the  keel  still  continue  numerous  and  small. 

One  of  the  specimens  figured  (Fig.  2)  has  unusually  strong  spines 
around  the  periphery  and  the  larger  costsd  are  farther  apart  than  in 
the  other  specimens  of  the  same  size. 

This  species  is  more  closely  related  to  Prionocyolus  ivyomingensis  than 
to  any  other  described  American  species.  It  can  be  easily  distin- 
guished by  its  more  compressed  form,  by  the  greater  regularity  of  the 
coBtsdj  and  by  the  much  greater  difference  between  its  young  and  adult 
stages. 

Locality  and  position. — The  types  came  from  "Banks  of  Canadian; 
lower  part  of  Middle  Cretaceous  of  New  Mexican  section."  I  have  col- 
lected it  near  Mancos,  southwestern  Colorado,  about  400  feet  above  the 
base  of  the  Colorado  Cretaceous  shales,  where  it  is  associated  with 
Ostrea  lugubris  and  Inoceramtbs  dimiditbs. 
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Genus  PEIONOTBOPIS  Meek. 

Prionotropis  woolqari  Mantell  (sp.). 
PI.  XLH,  Figs.  1-4. 

Ammonite$  woolgari  Mantell,  1822,  Geol.  of  Sauex,  p.  197,  PL  22,  Figs.  6  and  7;  Sow- 
erby,  1829,  Min.  Conch.,  vi,  p.  25,  PL  587,  Fig.  1;  Sharpo,  1853,  Fossil  Remaini 
MoU.  Chalk  of  England,  p.  27,  PL  2,  Figs.  1  and  2,  and  yariooB  other  EozopeaD 
anthoTs;  Meek  and  Hayden,  1861,  Proo.  Aoad.  Nat.  8ci.  Phila.,  p.  421. 

FrionocycluB  (PrionotropiB)  woolgari  Meek,  1876,  U.  8.  Qeol.  Snr.  Terr.,  vol.  ix,  p.  455, 
PL  7,  Figs,  lor-h  and  PL  6,  Fig.  2. 

Not  Ammonitea  woolgari  d'Orb.  Paleont.  Fran^.  Terr.  Cr^t.,  voL  i,  PL  106,  Figs.  1-3. 

Amnumitei  poroarinatuB,  Hall  and  Meek,  1856,  Mem.  Am.  Acad.  Arts  and  SoL,2dfier., 
YoL  V,  p.  396,  PL  4,  Fig.  2. 

Compare  A.  hravaiHanui  and  A.  earolinus  d'Orb.,  op.  clt.,  PL  91« 

Meek's  description  is  as  follows: 

^<  Shell  attaining  a  medium  size,  more  or  less  compTessed-discoida], 
the  outer  turn  being  proportionally  more  convex  (indading  nodes)  than 
those  within;  umbilicus  about  equaling  the  greatest  dorso-ventral 
diameter  of  the  last  turn;  each  volution  embracing  about  one-fifth  of 
the  next  within,  and  having  its  umbilical  margin  slightly  indented  by 
the  uncovered  nodes  forming  the  inner  of  the  two  outer  rows  on  the 
succeeding  volution  within.  Young  examples,  half  an  inch  to  one  inch 
in  diameter,  with  costsB  linear,  closely  arranged,  of  nearly  uniform  size, 
and  manifesting  scarcely  any  tendency  to  develop  nodes,  but  already 
showing  the  forward  curve  of  their  outer  ends  well  defined,  while  the 
peripheral  keel  is  low,  narrow,  and  simple,  and  the  furrow  on  each  side 
shallow.  At  a  somewhat  larger  size,  cost®  usually  more  or  less  unequal 
in  size,  the  larger  ones  now  beginning  to  develop  the  two  nodes  at  tlieir 
outer  curved  ends,  and  to  become  a  little  more  prominent  and  compressed 
at  their  inner  extremities,  while  the  rather  more  prominent  keel  begins 
to  develop  its  crenate  outline,  and  the  nodes  nearest  it  to  assume  their 
compressed  form  and  parallel  arrangement.  On  attaining  to  2^  to  3 
inches  in  diameter,  costse,  nodes,  and  keel  becoming  more  prominent, 
the  latter  being  strongly  compressed  and  deeply  and  largely  scal- 
loped, with  divisions  rounded  in  outline;  while  at  this  stage  of  growth, 
the  periphery,  as  seen  in  profile,  would  seem  to  be  very  deeply  sulcata! 
on  each  side  of  the  keel,  but  this  is  due  to  the  prominence  of  the  row 
of  nodes  on  either  side  of  the  same.  Gestae,  when  the  shell  has  at- 
tained a  diameter  of  4  inches,  much  depressed  in  the  middle,  with 
the  nodes  at  their  inner  ends  thicker  and  more  obtuse,  and  those  near- 
est the  keel  more  depressed  or  nearly  obsolete,  while  those  of  the  third 
series,  near  by,  become  much  enlarged  and  produced  obliquely  out- 
ward  as  short,  thick,  spine-like  projections.  Soon  the  outer  compressed 
nodes  disappear,  and  the  keel  is  only  represented  by  distinctly  sepa- 
rated, low,  elongated  nodes;  and  when  the  shell  has  attained  a  diame- 
ter of  7  inches,  the  costse  are  more  distant,  greatly  elevated,  com- 
pressed; and  almost  wingASift^XyoLX*  %^^x^\«ffiL^V^T^<i^  prominent,  sub- 
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trigonal  node  or  projection  at  their  outer  ends,  and  again  become,  as 
it  were,  piucbed  up  at  their  inner  extremities,  which  do  not  quite  reach 
the  umbilical  margin. 

^^  Septa  moderately  close  together;  siphonal  lobe  longer  than  wide, 
with  three  or  four  short  branches  on  each  side,  the  two  terminal  of 
which  are  largest,  more  or  less  nearly  parallel,  and  merely  serrated; 
first  lateral  sinus  broader  than  the  siphonal  lobe,  more  or  less  deeply 
divided  into  two  subequal  branches  with  short,  irregular  branchlets 
and  digitations;  first  lateral  lobe  somewhat  longer  that  the  siphonal 
and  tripartite,  with  short,  irregular  branchlets  and  digitations  occasion- 
ally in  small  sx)ecimens,  with  the  middle  terminal  branch  proportionally 
broad  and  so  deeply  sinuous  at  the  end  as  to  impart  more  nearly  the 
appearance  of  a  bipartite  arrangement  of  the  whole;  second  lateral  . 
sinus  nearly  resembling  one  of  the  divisions  of  the  first,  and  in  the 
adult  with  merely  a  number  of  marginal  digitations;  second  lateral 
lobe  little  more  than  one-third  as  long,  and  from  one-third  to  one-half 
as  wide  as  the  first,  generally  tripartite  at  the  end,  but  sometimes,  in 
large  specimens,  bipartite  on  one  side  of  the  shell  (see  Fig.  1^  of  our 
PL  7),  the  divisions  being  very  short  and  simple,  or  serrated;  third 
lateral  sinus  very  small  and  merely  bilobate,  or  in  large  specimens 
digitate  along  the  margins ;  third  lateral  lobe  hardly  half  as  long  as  the 
second,  and  in  small  specimens  (it  has  not  been  seen  in  the  large  ones) 
merely  tridentate  at  the  end. 

<^  Largest  specimen  seen  (with  a  part  of  thenoDseptate  portion  want- 
ing), 7  inches  in  its  greatest  diameter;  convexity,  measuring  between 
the  costsB  at  the  larger  broken  end  of  the  last  turn,  1.60  Inches;  con- 
vexity of  the  same,  measuring  so  as  to  include  the  greatly  expanded 
costsB,  3.25  inches." 

This  species  was  fully  illustrated  by  Prof.  Meek  (loc.  cit.)  and  copies 
of  several  of  his  figures  showing  some  of  the  stages  of  development 
are  here  given.  So  far  as  can  be  determined  from  the  figui^es  and  de- 
scriptions of  ManteU's  types  there  is  no  reason  for  separating  the  Amer- 
ican from  the  English  forms,  but  those  figured  under  the  same  name  by 
d'Orbigny  are  entirely  different,  and  it  seems  to  me  that  the  forms  re- 
ferred to  Ammonites  woolgari  by  Schliiter  *  probably  also  belong  to 
another  species.  Ammonites  hravaisianus  and  A.  caroUnus  are  probably 
immature  specimens  of  P.  woolgari^  as  Prof.  Meek  suggested.  At  least 
they  can  be  exactly  duplicated  by  young  individuals  of  the  American 
species.  If  these  really  are  distinct  from  ManteU's  species  I  think  that 
our  species  is  also  different,  but  this  can  not  be  decided  until  the  young 
stages  of  the  English  form  are  more  fully  known,  and  all  the  evidence 
now  available  supports  the  opinion  that  they  are  identical. 

There  has  been  some  conftision  in  regard  to  the  generic  relationships 
of  this  species.    Meek*  made  it  the  type  of  Frionotropis^  which  he 

iSohl&ter,  C,  Cepludop.  d.  oberen  deutaob,  Kreide,  PalRontograpbica,  rol.  xxx,  PIb.  Q  ibAVL 
sOp.olt.,p.453. 
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regarded  as  a  subgenus  of  Prionocyclm.  When  Neumayr  described 
the  genus  Acanthoceras^  he  cited  A.  woolgari^  as  an  example  of  that 
genus,  but  in  the  same  paper  he  referred  A.  bravaisianus^  which  may 
be  the  young  of  the  same  species  to  Schloenbachia,  a  genus  that  as 
originally  defined  included  PrioTiocyclus  and  Mortonieertu.  In  ZitteFs 
Haudbuch  der  Paleontologie  the  same  inconsistency  is  repeated,  as  A. 
tcoolgari  is  listed  under  Acanthoceras^  while  both  Prianotrapis  and  Pri- 
onocyclus  are  treated  as  synonyms  of  Schloenba^chia.  On  this  point  iD 
a  personal  letter  to  the  writer,  Prof.  Alpheus  Hyatt  says:  "  The  type 
of  this  genus  [Aeanthocerds]  was  in  my  opinion  the  Atnm,  angulico$i4i- 
tu8  d'  Orb.  If  this  be  granted,  Prionotropis  must  be  considered  as  the 
type  of  another  genus,  since  no  one  having  the  latest  views  with  regard 
to  the  Ammonitinsd  would  be  apt  to  place  it  in  the  same  group  with 
Acanth.  angulicostatum  unless  unacquainted  with  the  history  of  the 
development  of  the  individual  in  both  of  these  types."  Prof.  Hyatt 
regards  Prionotropis  as  generically  distinct  firom  Sehloenbachia  and 
Prionocyclus  also,  although  it  seems  to  me  to  have  much  closer  affim- 
ties  with  the  latter  genus  than  with  Aoanthoeerds. 

Locality  and  position. — Southeast  base  of  the  Black  hills,  South  Da- 
kota, and  on  the  Missouri  river  5  miles  below  the  mouth  of  YermiUon 
river  in  the  Fort  Benton  shales.  It  is  also  reported  from  the  same 
horizon  in  northeastern  Nebraska,  in  New  Mexico,  and  8  miles  north 
of  Fort  Lyon,  Colorado,  and  from  the  Eagle  Ford  shales  in  Texas. 

In  Europe  the  species  seems  to  be  confined  to  the  Turonian. 

Pbionotbopis  hyatti  n  sp. 
PI.  XLn,  Figs.  5-8. 

Compare  AmmoniteB  meeklanuB  Shnmard.  1860.  Trans.  St.  Louis  Acad,  of  Sci.,  toL  i, 
p.  592,  and  Ammonitea  grayBonensU  Shumard,  ibid.,  p.  593. 

Shell  of  rather  small  size,  compressed  discoidal,  consisting  of  five  or 
six  whorls;  volutions  gradually  increasing  in  size,  embracing  the  ear- 
lier ones  but  very  slightly  so  that  the  umbilicus  is  broad,  though  dif- 
ferent specimens  vary  somewhat  in  this  respect.  In  very  young  exam- 
ples the  height  of  the  whorls  is  greater  than  the  breadth,  the  ked  is 
small,  and  more  or  less  crenate,  and  the  cost®  are  simple,  linear,  and 
strongly  curved  forward  at  the  outer  ends,  without  any  nodes  at  first 
Usually  every  third  or  fourth  costa  is  stronger  than  the  others.  Some 
specimens  three-fourths  of  an  inch  in  diameter  are  scarcely  distinguish- 
able from  the  young  of  Prionotropis  woolgari  excepting  that  usually 
the  costae  are  slightly  more  unequal.  As  the  shell  continues  to  grow 
the  inequality  of  the  costsB  becomes  more  marked  and  each  of  the  larger 
ones  develops  two  nodes  near  the  outer  end  where  it  curves  forward, 
and  on  some  of  them  there  is  also  an  elongated  node  near  the  umbilicas. 


^  Deutaoh.  Q«o\.  0«M!ii\..  TaW.a^t  .^^<A.iKXTa.  A^Vv^na« 
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At  first  the  two  onter  nodes  are  equal,  one  being  just  on  the  angle 
between  the  side  and  the  abdomen  and  the  other  about  halfway  between 
it  and  the  keel,  but  at  a  later  stage  the  nodes  nearest  the  keel  become 
obsolete,  while  the  others  rapidly  increase  in  size,  and  some  of  them  ore 
developed  into  prominent  sharp  spines  that  are  directed  obliquely  out- 
ward and  backward.  On  the  outer  whorl  of  the  larger  example  the 
costsB  becomes  distant,  apparently  by  the  suppression  of  the  interme- 
diate smaller  ones. 

While  these  changes  in  the  surfiEUse  ornamentation  are  developing,  the 
form  of  the  volution  is  also  considerably  altered.  The  abdomen  becomes 
flattened  on  each  side  of  the  narrow,  prominent  keel,  the  sides  become 
less  convex,  and  the  breadth  of  the  whorl  is  finally  idmost  equal  to  the 
height,  so  that  its  cross  section  is  subquadrate. 

The  keel  in  all  the  larger  specimens  is  usually  more  or  less  serrate, 
the  serration  equaling  the  cost»,  though  sometimes  it  is  only  slightly 
sinuous  and  it  is  never  completely  divided  into  nodes  as  it  is  in  Prion- 
otropis  woolgari.  Septa  very  much  like  those  of  Prionotrqpis  wodgari^ 
as  is  shown  by  the  figures. 

None  of  the  specimens  show  the  complete  living  chamber,  but  the 
well  developed  spines  and  other  features  of  the  surface  ornamentation 
seem  to  be  adult  characteristics,  and  it  is  therefore  probable  that  the 
species  never  attained  a  very  large  size.  The  largest  one  before  me 
measures  d?""  in  diameter;  the  outer  whorl  is  16"""  in  height,  exclusive 
of  the  keel,  and  15"""  in  breadth.  Some  of  the  spines  on  specimens  of 
this  size  are  6"""  or  7°'"  long.  Some  fragments  apparently  of  this 
species  belonged  to  larger  individuals. 

The  development  of  this  species  is  very  much  like  that  of  P.  woolgari^ 
but  at  the  same  time  it  shows  many  of  the  features  of  Prionooyclus 
toyomingensis. 

Ammonites  meehianus  was  described  from  fragments  of  the  outer 
volution  of  a  specimen  that  seems  to  have  had  about  the  same  form  as 
our  species,  but  it  was  much  larger  than  any  of  the  examples  I  have 
seen.  The  description  of  the  septum  shows  that  it  had  the  same  gen- 
eral form  as  in  P.  hyattiy  but  the  abdominal  lobe  is  said  to  be  broader 
than  the  first  lateral,  while  the  opposite  is  true  in  ours.  The  species 
has  never  been  figured,  and  there  are  no  specimens  of  it  in  the  National 
collection. 

I  have  not  seen  Amm.  graysonensisy  but  judging  from  the  description 
and  a  figure  of  one  of  the  types  it  might  be  founded  on  the  young  of 
either  this  species  or  P.  woolgari.  The  types  of  these  two  species  came 
from  near  Sherman,  Texas,  in  beds  probably  equivalent  with  the  Fort 
Benton. 

Locality  and  position. — Abundant  in  the  Pugnellus  sandstone  at  many 
localities  in  Huerfano  park,  Colorado,  where  the  types  were  obtained. 
A  few  specimens  were  found  associated  with  the  same  fauna  in  the 
(< first  and  second  ridges"  of  the  section  at  Ooalville,  Xltaisu 

Bull.  106 12 
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PBiONOTBOPist  LoaviANUs  White  (sp.). 
PI.  XLin,  Figs.  3  and  4. 

Ammonitet  Unianw  White,  1876,  U.  ti.  Qeo£.  and  Qeol.  Sar.  West  100th  Heridua, 
vol.  iv,  p.  201,  PL  19,  Figs,  la  and  h. 

Original  description : 

*^  Shell  moderately  large,  robust;  yolntions  four  or  more,  increasing 
rapidly  in  size,  esx)ecially  the  outer  one,  so  that  the  umbilicus  is  rattier 
deep  but  yet  showing  all  the  volutions,  each  volution  embracing  be- 
tween one-quarter  and  one-third  of  the  width  of  each  preceding  one; 
transverse  section  of  outer  volution*  between  the  nodes,  oval-subquad- 
rate;  surface,  upon  each  side,  marked  by  a  row  of  moderately  de- 
vated,  transversely  elongate  nodes,  situated  about  one-third  of  the 
distance  firom  the  umbilicus  to  the  dorsum  [abdomen] ;  and  also  by  a 
row  of  very  prominent  nodes  on  each  side  of  the  dorsum  [abdomen]. 
Each  of  these  rows  consists  of  the  same  number  of  nodes.  The  dorsal 
[abdominal]  nodes  diverge  strongly,  but  are  wholly  embraced  by  each 
succeeding  volution,  and  do  not  therefore  appear  in  the  umbilicus. 
Between  these  two  rows  of  dorsal  [abdominal]  nodes,  the  dorsum  [ab- 
domen] is  slightly  convex,  and  the  outer  surface  of  the  shell  appears 
to  have  been  marked  by  a  small  median  carina.  Between  these  nodes 
and  the  umbilicus  the  sides  of  the  volution  are  broadly  convex. 

^<A  greater  transverse  elongation  of  the  lateral  nodes  than  exists  on 
our  example  would  make  each  continuous  with  its  corresponding  dor- 
sal node,  which  would  give  to  each  lateral  pair  of  nodes  the  character 
of  a  rib.  It  is  not  improbable  that  this  modification  may  be  found  to 
exist  in  some  examples  of  the  species. 

^'  Septa  complex;  dorsal  [abdominal]  lobe  and  part  of  dorsal  [abdom- 
inal] saddle  unknown;  superior  lateral  lobe  moderately  large,  but  not 
bifid;  inferior  lateral  lobe  small,  narrow,  not  bifid;  accessory  lobes  and 
saddles  more  or  less  deeply  notched  or  dentate. 

^'  Diameter  of  the  only  example  in  the  collections,  the  larger  part  of 
the  outer  chamber  being  broken  away,  14  centimeters. 

"  Specific  name  given  in  honor  of  Dr.  Oscar  Lobw. 

" Position  and  locality. — Strata  of  the  Cretaceous  period;  Ojo  de  los 
Ouervas,  New  Mexico.^ 

The  type  specimen  is  the  only  one  known  that  can  be  positively  re- 
ferred to  this  species.  It  is  considerably  weather-worn  on  the  abdo- 
men, so  that  the  abdominal  lobe  of  the  septum  is  destroyed,  and  it  is 
impossible  to  say  whether  the  shell  had  a  keel  or  not.  The  character 
of  the  ornamentation  and  of  the  septum,  so  £a<r  as  it  is  preserved,  sug- 
gests relationship  with  Prionotropis  woolgari  and  it  is  provisionally 
referred  to  the  same  genus.  It  is  considerably  more  involute  than  the 
species  just  mentioned. 

Ammonites  nodosoides^  as  figured  by  Schliiter,^  resembles  this  species 
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closely.  Both  it  and  Ammonites  woolgari  have  been  referred  to  Acan- 
thoceraa  by  some  authors,  while  other  species  that  seem  to  me  related 
to  it,  such  as  Amm.  miohelinianus  and  Amm.  regularis  have  been  assigned 
to  HopUtes. 

P.  loBvianus  is  included  in  the  fauna  of  the  Colorndo  formation  be- 
cause no  Ammonites  of  the  same  tyx)e  are  known  in  higher  strata  and 
because  fragments  that  are  believed  to  belong  to  this  species  have 
been  found  in  the  Fort  Benton  shales  of  Colorado. 

Genus  MOBTONICEBAS  Meek. 

MOBTONIOEBAS  SHOSHOI^NSE  Meek. 

PL  XLHi,  Figs.  1  and  2. 

MarUmioeraB  $ho$\anen$e  Meek,  1876,  U.  8.  Geol.  Sot.  Ten.,  yol.  ix,  p.  449,  PI.  6,  Figs. 
So,  0  and  &>. 

<^  Shell  compressed-discoidal,  with  umbilicus  apparently  nearly  or 
quite  twice  as  wide  as  the  outer  whorl;  volutions  very  narrow,  with 
dorso- ventral  and  transverse  diameters  equal,  and  section  subquad- 
rangular,  those  within  scarcely  one-sixth  embraced  by  the  succeeding 
turn ;  cost®  each  mainly  represented  by  two  nodes,  the  inner  of  which 
is  low,  compressed,  and  elongated  so  as  to  extend  from  near  the  um- 
bilical margin  about  halfway  across  the  sides,  while  the  outer  near 
the  i)eripheral  margin  are  more  prominent,  rounded,  and  directed  lat- 
erally; keel  less  prominent  than  the  row  of  compressed  nodes  on  each 
side  about  halfway  between  it  and  the  rounded  nodes  along  the  mar- 
gins of  the  periphery;  compressed  nodes  on  the  periphery  of  each  inner 
turn  covered  by  the  succeeding  volution,  the  inner  margin  of  which  is 
indented  by  the  rounded  lateral  nodes  of  that  next  within. 

^^  Septa  moderately  approximate;  siphonallobe  oblong,  about  once 
and  a  half  as  long  as  wide,  with  small,  short,  nearly  parallel,  serrated 
terminal  branches,  and  three  or  four  very  short,  digitate,  and  simple 
branchlets  and  points  on  each  side;  first  lateral  sinus  wider  than  the 
siphonai  lobe  (which  it  equals  in  length),  unequally  bipartite  at  the 
ftnterior  end,  both  divisions  being  digitate,  and  the  larger  one  on  the 
siphonai  side  deeply  bifid;  first  lateral  lobe  somewhat  longer,  but  nar- 
rower than  the  siphonai,  and  having  its  terminal  division  deeply  bifid, 
and  its  lateral  margins  bearing  a  few  very  nearly  simple  branchlets; 
second  lateral  sinus  scarcely  more  than  half  as  wide  as  the  first,  and 
much  shorter  on  the  umbilical  side,  unequally  bifid  or  trifid  at  the  end, 
with  more  or  less  sinuous  margins;  second  lateral  lobe  only  about  half 
as  long  and  wide  as  the  first,  and  trilobate,  with  the  small  middle  divi- 
sion emarginate  at  the  end;  third  lateral  sinus  a  little  shorter  and  nar- 
rower, and  irregularly  tridentate  at  the  end;  antisiphonal  lobe  about 
as  long  as  the  first  lateral,  but  narrower,  with  a  few  short,  nearly  sim- 
ple, lateral  divisions,  and  a  tridentate  posteriot  ex.tt^TSi\\i^» 
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^'  Having  only  a  fragment  of  this  species,  no  measurements  of  the 
size  and  proportions  of  the  shell  can  be  given.  As  this  fragment  shows 
the  form  and  ornamentation,  however,  of  the  voluUons,  and  very  clearly 
all  of  the  details  of  the  septa,  there  will  probably  be  no  difficulty  in 
identifying  it.  At  one  time  I  was  rather  inclined  to  regard  it  as  a 
variety  of  M,  vespertinum  Morton;  but  as  the  cost^  in  that  species 
seem  to  be  very  constant  in  the  possession  of  four  nodes  each,  while  on 
the  form  here  described  each  rib  is  represented  by  two  nodes^  and  th^e 
of  different  forms,  1  can  not  believe  it  the  same  species. 

^^  Locality  and  position, — Head  of  Wind  river  valley,  Wyoming;  firom 
the  Fort  Benton  group  of  the  upper  Missouri  river  Cretaceous  series." 

It  is  not  improbable  that  this  species,  and  possibly  M.  vermilioneMe 
also,  is  identical  with  Amm.  respertintts  Morton  (=  Amm.  texanus  Boenu), 
as  Meek  suggested,  but  until  other  collections  are  made  from  the  upper 
Missouri  localities  I  prefer  to  leave  them  under  separate  names,  giving 
copies  of  Meek's  descriptions. 

MOBTONICEBAS  VERMILIONENSE  M.  &  H. 

PI.  XLiv,  Fig.  1. 

Ammonitet  vermilUmensis  Meek  and  Hayden,  1860,  Proc.  Aoad.  Nat.  Sci.  Fhila.,  p.  77. 
Mortonieeraa  vermilioneMe  Meek^  1876|  U.  S.  Geol.  Sur.  Terr.,  vol.  ix,  p.  450,  PL  7,  Fig. 
2a,  h. 

^^  Shell  compressed-discoid,  with  its  shallow  umbilicus  about  one-flfUi 
wider  than  the  last  turn;  volutions  increasing  gradually  in  size,  with 
convexity  about  three-fourths  the  dorso-ventral  diameter,  each  torn 
less  than  one-fifth  embraced  by  the  succeeding  outer  one;  costsd  simple 
and  closely  arranged  in  the  very  young  shell,  but  gradually  becoming 
larger,  more  distant,  and  a  little  thickened  at  their  inner  and  outer 
extremities,  which  latter  are  slightly  curved  forward,  in  examples  an 
inch  or  so  in  diameter;  peripheral  keel  moderatdy  prominent,  with  the 
depression  on  each  side  shallow. 

''Septa  not  crowded;  siphonal  lobe  oblong,  about  one-fourth  long^ 
than  wide,  with  two  short,  narrow,  equal  or  subequal,  nearly  simple 
lateral  branches,  the  two  terminal  (k  which  are  diverging  and  moder- 
ately distant;  first  lateral  sinus  as  long  and  nearly  twice  as  wide  as 
the  siphonal  lobe,  and  deeply  divided  into  two  nearly  or  quite  equal 
parts,  with  merely  siauous  and  obtuse  digitate  margins;  first  lateral 
lobe  slightly  longer  than  the  siphonal,  and  of  about  the  same  breadth, 
with  some  five  or  six  spreading,  unequal  digitations  at  the  posterior 
end,  the  middle  two  of  which  sometimes  become  more  prominent,  so  as 
to  give  a  slightly  bifid  appearance  to  the  extremity;  second  lateral 
sinus  short,  or  scarcely  more  than  half  as  long  on  the  inner  side  as  the 
first,  subquadrate  in  form,  with  shallow  marginal  sinuosities;  the  mesial 
very  shallow  indentation,  causing  a  faint  tendency  to  a  bilobate  oll^ 
line  at  the  anterior  extremity;  second  lobe  very  small,  or  ev^n  less 
than  the  auxiliary  lobe  of  the  first  lateral  sinus,  about  twice  as  long  as 
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■wide,  narrower,  and  truncated  at  its  jwsterior  end,  with  a  very  few 
filiallow  sinuosities  along  its  lateral  margins;  third  lateral  sinus  hardly 
half  as  long  or  wide  as  the  second,  and  merely  faintly  bilobate  at  the 
end;  third  lateral  lobe  a  little  oblique,  simple,  and  smaller  than  one  of 
the  principal  terminal  digitations  of  the  first  lateral  lobe. 

"  Greatest  diameter,  1.10  inches;  convexity,  about  0.26  inch. 

"  The  little  specimen  from  which  the  foregoing  description  was  made 
out  is  doubtless  a  young  shell.  If  not,  it  would  not  properly  go  into 
the  group  MortoniceraSj  as  its  eostsB  and  periphery  are  without  nodes; 
the  former  being  also  more  curved  forward  at  their  outer  ends  than  is 
usual  in  the  typical  species  of  the  same.  Its  costse,  however,  on  the 
outer  volution  show  rather  a  distinct  thickening  at  both  extremities, 
and  it  is  very  probable  that  in  larger  adult  individuals  distinct  nodes 
are  developed.  The  lobes  and  sinuses  of  the  septa  would  doubtless  at 
that  size  be  found  more  deeply  divided  and  branched. 

^<  It  is  on  the  supposition  that  this  shell  is  a  young  example,  in  which 
the  usual  characters  of  the  group  Mortanioeras  have  not  been  fully  de- 
veloped, that  I  here  refer  it  to  that  group.  It  might  even  be  a  young 
of  the  last,  or  of  M,  vespertinum, 

^^  It  is  evidently  not  a  young  specimen  of  Prianotropis  woolgari^  as  its 
costae  are  broader  and  decidedly  straighter  than  those  of  that  species 
of  the  same  size,  and  show  no  traces  of  the  double  node  usually  seen 
at  their  outer  ends,  even  in  smaller  examples  of  the  same;  while  its 
keel  is  also  without  the  obscure  crenulations  of  that  shell,  and  the 
volutions  less  compressed.  It  is  true  that  the  crenulations  of  the  keel 
in  specimens  of  P.  woolgaH  of  this  size  are  not  well  developed;  but 
traces  of  them  can  usually  be  seen  near  the  larger  extremity  of  the 
outer  turn  at  that  stage  of  growth. 

^^  Locality  and  position. — Mouth  of  Vermilion  river,  Nebraska,  on  the 
Missouri;  where  it  was  found  in  the  Fort  Benton  group  of  the  upper 
Missouri  Cretaceous  series." 

STEPHANOCERATID^C. 

Genus  ACANTHOOEEAS  l^reumayr. 

AOANTHOGEBAS  t  KANABENSE  n.  sp. 

PI.  xxxvi,  Figs.  6-8. 

Shell  discoidal  with  convex,  slightly  embracing  whorls  whose  breadth 
is  greater  than  the  height;  umbilicus  about  equal  to  the  shorter  diame- 
ter of  the  outer  whorl;  abdomen  broad  and  gently  convex  with  three 
rows  of  closely  arranged  rounded  nodes,  one  on  the  median  line  and  the 
others  on  either  side  half  way  between  it  and  the  peripheral  margin. 
On  the  outer  whorls  the  nodes  of  the  median  row  tend  to  unite  into  a 
low  keel.  Sides  of  the  whorl  somewhat  flattened;  costad  on  the  earlier 
whorls  numerous,  angular,  unequal  in  size  and  strongly  curved  for- 
ward in  passing  from  the  umbilicus  t^o  their  termination  at  the  outer 
rows  of  the  abdominal  nodes.    On  about  the  second  whorl  a  few  nodes 
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be^n  to  develop  near  the  umbilical  margin  and  a  larger  number  of 
stronger  ones  form  a  row  near  the  peripheral  margin.  Occasionally  two 
costaa  unite  at  one  of  these  outer  nodes  and  again  divide  on  leaving  it 
As  the  shell  grows  the  smaller  costse  disappear  and  the  larger  ones 
become  rounded  and  less  prominent  until  on  the  outer  whorl  of  speci- 
mens an  inch  and  a  half  in  diameter  each  is  represented  by  two  large 
round  nodes.  At  this  stage  there  are  about  twice  as  many  nodes  in 
each  row  of  the  abdomen  as  there  are  in  the  row  near  the  peripheral  mar- 
gin, so  that  all  the  suppressed  costae  are  apparently  still  represented 
by  nodes  on  the  abdomen. 

Septa  not  very  complex;  the  lobes  all  bipartite  and  the  saddles  more 
or  less  distinctly  [tripartite  at  their  extremities.  Abdominal  lobe  large 
and  rather  slender,  being  nearly  twice  as  long  as  broad;  first  lateral 
saddle  about  the  size  of  the  abdominal  lobe;  superior  lateral  lobe  much 
broader  than  the  first  lateral  saddle,  deeply  bifid;  inferior  lateral  lobe 
and  saddle  with  the  forms  of  those  just  described  but  much  smaller. 
There  are  one  or  two  very  small  auxiliary  lobes  and  saddles* 

The  type  specimens  are  three  young  shells  and  two  fragmentary 
older  ones,  all  of  which  are  septate  throughout.  The  largest  specimen 
gives  the  following  measurements:  Diameter,  49°^;  height  of  outer 
volution,  16°";  breadth  of  same,  26""". 

This  species  seems  to  fall  into  the  genus  AcanthoceraSy  as  defined  in 
Zittel's  Handbuch  der  Paleontologie,  though  that  genus  is  made  to 
Include  a  number  of  groups  that  are  apparently  not  very  closely  related. 
Acanthoceras  angulicostatum,  which  may  be  regarded  as  the  type  of  the 
genus,  is  certainly  very  different  from  our  form.  The  latter  seems  to 
be  related  to  Amm.  coleroonetma  Stoliczka.^  The  suture  is  of  the  same 
character  and  the  form  as  shown  in  the  small  specimen  (Fig.  4  of  same 
plate)  is  quite  similar,  though  there  is  no  abdominal  keel  and  the  costs 
pass  entirely  across  the  abdomen. 

Locality  and  position. — Upper  Kanab,  Utah,  about  350  feet  above  the 
base  of  the  Cretaceous  section.  Another  specimen  collected  from  the 
Austin  limestone  near  Kew  Braunfels,  Texas,  belongs  to  the  same  or  a 
closely  related  species. 

Genus  SCAPHITES  Parkinson. 
SoAPHiTES  LABV^FOBMis  Mcck  and  Hayden. 

PI.  XLiv,  Fig.  2. 

Scaphitea  larvaformiB  Meek  and  Hay  den,  1856,  Proc.  Aoad.  Nat.  Sol.  Phila.,  p.  58; 
Meek,  1876;  U.  S.  Geol.  Sar.  Terr.,  vol.  ix,  p.  418,  PL  vi.  Figs.  6a,  (,  c. 

Eevised  description : 

"  Shell  small,  transversely  subovate,  compressed,  evenly  rounded  on 
the  periphery  5  volutions  slender,  nearly  round,  the  inner  or  coiled  ones 
forming  only  a  very  small  part  of  the  entire  shell,  and  so  closely  invo- 
iated  as  to  leave  only  a  veiy  ^m^XV-axeW^xRaX  ^\t\  extended  body-portion 
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rather  lon^,  slender,  and  straight  to  the  recurvatare,  thence  continued 
backward  until  it  comes  nearly  in  contact  with  coiled  inner  volutions; 
aperture  apparently  circular;  surface  ornamented  by  small  costae, 
which  pass  from  the  inner  side  of  the  volutions  to  about  half  way 
across  their  lateral  surfaces,  where  they  swell  into  small,  obscure, 
transversely  elongated  nodes,  and  then  branch  each  into  two  or  three 
smaller  linear  ribs,  all  of  which  pass  straight  over  the  periphery. 

"Length,  0.87  inch;  height,  0.63  inch;  convexity,  0.33  inch. 

"The  septa  of  this  species  are  comparatively  rather  simple,  being 
each  provided  with  but  two  principal  lateral  lobes  on  each  side,  none 
of  which  are  deeply  divided.  The  siphonal  lobe  is  longer  than  wide, 
and  has  two  very  small,  short,  nearly  parallel,  obscurely  bifid  terminal 
divisions,  with  a  more  oblique,  somewhat  similar  branch  on  each  of  the 
sides  above.  The  first  lateral  sinus  is  wider  than  the  siphonal  lobe, 
and  nearly  as  long,  with  its  extremity  deeply  divided  by  a  slender, 
obscurely  trifid,  auxiliary  lobe,  into  two  very  unequal,  more  or  less 
sinuous,  and  obtusely  digitate  branches.  First  lateral  lobe  about  half 
as  wide  as  the  siphonal,  but  somewhat  shorter,  and  bearing  two  very 
small  terminal  divisions  similar  to  those  of  the  siphonal  lobe.  Second 
lateral  sinus  not  larger  than  the  outer  division  of  the  first,  and  merely 
obscurely  divided  into  very  short,  simple,  obtusely  rounded  terminal 
subdivisions.  Second  lateral  lobe  very  small  and  obscurely  trifid  at 
the  end.  Whether  this  last  is  what  is  usually  called  a  ventral  lobe,  or 
whether  there  is  another  still  smaller  one  beyond  it,  the  specimen  is 
scarcely  in  a  condition  to  show. 

"At  one  time  I  was  inclined  to  think  a  very  small  species  described 
by  Dr.  Shumard  from  the  Cretaceous  rocks  of  Texas,  under  the  name 
Scaphites  vermiculus^  might  be  identical  with  this;  but  a  sketch  of  that 
species  sent  to  me  some  years  back  by  Dr.  Shumard  shows  it  to  be 
entirely  distinct,  being  even  a  more  slender,  differently  marked  shell, 
with  a  proportionally  much  larger  umbilicus  and  a  longer  deflected 
body-portion;  that  is  to  say,  it  presents  the  characters  of  the  distinct 
section  Maoroscaphites, 

"This  sx>ecies  is  perhaps  more  nearly  allied  to  8,  Hugardianus 
d'Orbigny,^  than  to  any  other  foreign  form,  but  yet  differs  too  much  to 
require  a  critical  comparison  or  detailed  statement  of  differences. 

^^  Locality  and  position. — ^Eastern  base  of  the  Black  hills;  from  the 
Fort  Benton  group  of  the  upper  Missouri  Cretaceous  series." 

Scaphites  vebmipormis  Meek  and  Hayden. 

PI.  XLiv,  Fig.  3. 

8eapkite9  vermiformi9  Meek  and  Hayden^  1862,  Proo.  Aoad.  Nat.  Sci.  Phila.,  p.  22; 
Meek,  1876^  U.  S.  Geol.  Sor.  Terr.,  vol.  ix,  p.  423,  PI.  6,  Figs.  4a,  h. 

Revised  description: 

^<  Shell  under  medium  size,  ovate-subdiscoidal  in  form;  umbilicus 
very  small;  inner  regularly  coiled  volutions  clo^l^  YttN^xsX^k^  ^<b<s^ 

*P«1.  Pr..  1,  Terr.  Crftt.,  «». 
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embracing  and  composing  a  rather  large  portion  of  the  entire  shell; 
deflected  part  v^y  short,  so  as  only  to  be  slightly  disconnected  from 
the  inner  tarns  at  the  aperture,  which  is  a  little  contracted  and  quad- 
rato-subcircolar  in  outline,  with  a  slightly  sinuous  inner  margin; 
surface  ornamented  by  numerous  straight  costs,  which  are  rather 
small  and  nearly  regular  on  the  inner  volutions,  but  become  more 
distant  and  larger,  as  well  as  much  more  prominent,  on  the  inner  half 
of  each  side  of  the  body -portion,  where  they  each  support  a  prominent 
node  at  the  outer  end,  so  arranged  that  those  on  opposite  sides  gen- 
erally alternate;  costae  all  passing  nearly  straight  across  the  perix)heiy, 
on  wliich  they  are  of  nearly  uniform  si^e,  with  the  exception  of  their 
regular  enlargement  with  the  whorls. 

<<The  nodes  mentioned  above  are  directed  out  at  right  angles  to  the 
sides  of  the  shell,  and,  like  the  costae,  become  again  smaller  toward  the 
aperture.  Most  of  the  large  cost£B  bifurcate  at  the  nodes  on  the  body- 
part  of  the  shell,  but  their  number  is  also  increased  by  the  intercalatioi 
of  others  between.  Where  they  thus  branch  at  the  nodes  on  one  side, 
the  two  divisions  crossing  over  the  periphery  from  the  point  of  bifur- 
cation never  both  connect  at  a  node  on  the  opposite  side,  but  in  most 
cases  one,  and  sometimes  each  division,  terminates  between  two  of  the 
nodes  on  the  other  side. 

^<  The  septate  portion  of  the  only  specimen  of  this  species  in  the  col. 
lection  being  highly  crystalline,  the  structure  of  its  septa  can  not  be 
very  clearly  traced  out.  The  siphoual  lobe,  however,  can  be  seen  to  be 
a  little  longer  than  wide,  with  a  rather  narrow  body,  provided  with 
three  branches  on  each  side,  the  upper  pair  of  which  are  small  and 
nearly  simple;  while  the  next  pair  are  longer  and  each  bifid,  and  the 
terminal  pair  (which  are  larger  than  the  second)  are  each  ornamented 
by  three  small,  pointed  branchlets,  or  digitations,  on  the  outer  side. 
The  first  lateral  lobe  is  somewhat  irregularly  tripartite;  the  lateral 
divisions  being  bifid  and  sharply  digitate,  while  the  terminal,  whidi 
is  not  exactly  central,  is  longer  than  the  others  and  has  about  five 
pointed  digitations,  or  sharp,  nearly  or  quite  simple,  branchlets.  The 
first  lateral  sinus  can  be  seen  to  be  deeply  divided  at  the  extremity  into 
two  nearly  equal  branches.  The  second  lateral  sinus  can  also  be  so  &r 
traced  as  to  show  that  it  is  not  more  than  about  one-third  as  large  as 
the  first,  nearly  as  long  as  wide,  and  regularly  tripartite;  and  this  is  as 
far  as  the  structure  of  the  septa  can  be  made  out  firom  the  specimen. 

"Length,  2.10  inches;  height,  1.76  inches;  greatest  convexity,  meas- 
uring to  the  extremities  of  the  nodes  on  opposite  sides,  1.25  inches; 
same  between  the  nodes,  1  inch. 

"This  species  is  somewhat  related  to  8.  hi^ocrepis  Defcay,  sp. 
{=: Ammonites  kippocr^ig  Dekay^),  but  differs  in  having  its  body-part 
less  extended,  and  in  being  higher  in  proportion  to  its  length.  Its 
nodes  are  also  larger  and  much  more  prominent;  but  the  most  marked 
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differencea  between  these  two  forms  are  in  their  septa,  the  siphonal 
lobe  of  the  form  under  consideration  being  proxK)rtionally  much  nar- 
rower^  and  provided  with  three^  instead  of  only  two,  branches  on  each 
side,  while  its  first  lateral  lobe  is  tripartite  (an  unusual  feature  in  the 
genus)  instead  of  bifid.  It  is  also  related  to  8.  Texcmus  Eoemer,^ 
though  its  septa  differ  as  widely  from  those  of  that  species  as  from 
those  of  8.  hippoere^. 

^^  Locality  an<2i>o«i^ion.*-^hippewa  point,  near  Fort  Benton,  on  the 
upi>er  Missouri;  from  the  Fort  Benton  group  of  the  upper  Missouri 
Cretaceous  series.  Specimen  discovered  by  Lieut.  John  MuUan,  of  the 
United  States  Topographical  Engineers." 

SOAPHITBS  WABBENi  Meek  and  Hayden. 
PI.  XLiv,  Figs.  4r-7, 

ScaphUes  warreni  Meek  and  Bajdeii)  I860,  Froo.  Acad.  Nat.  Sci.  Phila.,  p.  177;  White, 
1876,  U.  S.  Geog.  and  Geol.  Snr.  Weat  100th  Meridian,  voL  iv,  p.  200,  PI.  19,  Fig. 
3a;  Meek,  1876,  U.  8.  Geol.  Snr.  Teir.,  vol.  ix,  p.  420,  PL  6,  Fig.  6 ;  Whitfield,  1880, 
Oeol.  Black  HIUb  of  Dak.,  p.  444,  PI.  13,  Figs.  1-4. 

Scaphitea  warrenif  var.  ivyomingenais  Meek,  1876,  ibid.,  p.  421,  Fig.  61-63  in  text. 

Scaphiies  wyomingenHs  Whitfield,  1880,  ibid.,  p.  446,  PI.  IS,  Figs.  5-7. 

Compare  Soaphiies  tdquaUs  Sowerby. 

Meek's  description  of  the  type  is  as  follows: 

^< Shell  smaU,  transversely  snbovate,  moderately  compressed;  inner 
volutions  nearly  circular,  closely  involute,  and  composing  a  compara- 
tively rather  large  part  of  the  entire  bulk;  deflected  body-portion  short 
and  (perhaps  accidentally}  rather  more  compressed  proportionally  than 
the  inner  turns ;  surface  costate,  and  without  proi>er  nodes;  costse  small 
on  the  inner  volutions,  where  they  do  not  differ  materially  in  size,  but 
on  the  body-part  about  every  fourth  or  fifth  one  becomes  more  promi- 
nent than  the  others,  and  extends  entirely  across  from  the  inner  side 
to  and  over  the  periphery,  in  passing  upon  which  they  biftircate,  or 
give  off  lateral  branches,  so  that  the  whole,  with  some  intercalated 
ones,  assume  there  a  uniform  size;  aperture  and  septa  unknown. 

<<  Length,  1.45  inches;  height,  about  1.22  inches;  convexity,  about 
0.57  inch.'' 

The  type  is  an  imi>erfect  specimen  that  does  not  show  the  entire  form 
nor  the  septa.  Afterward  other  examples  were  found  that  showed 
these  details  and  that  differed  slightly  from  the  type  in  form  and  sur- 
face ornamentation,  so  that  they  could  not  be  positively  identified  with 
it,  and  Mr.  Meek  therefore  called  them  8caphites  warreniy  var.  Wyoming- 
ensis. 

Mr.  Whitfield  regarded  this  variety  as  a  distinct  species,  assigning 
to  it  the  smaller  specimens  with  more  compressed  volutions.  In  dis- 
cussing its  relations  with  8.  warreni  he  says:  "The  principal  differ- 

i  Kreid.  voB  TexM,  Ub.  1,  Fi^i. 
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ences,  therefore,  between  the  two  shells,  and  those  which  we  dean  of 
specific  importance,  are  the  greater  length  of  the  deflected  part,  tbe 
laterally  compressed  form  of  the  volntion,  and  the  different  direction  of 
the  costas  on  the  straight  part  of  the  shell.  The  two  forms  are  associ- 
ated at  the  same  localities,  and  even  occnr  in  the  same  hand  spedmen 
of  rock,  but  we  think  there  is  no  difficulty  in  distinguishing  them." 

The  septa  of  the  two  forms  are  essentially  the  same,  the  only  differ- 
ence being  that  those  of  the  small  specimens  assigned  to  8,  wyomingm- 
sis  are  slightly  less  complex.  In  all  of  them  the  septa  are  much  moie 
simple  than  in  most  species  of  the  genus.  The  differences  do  not  seem 
to  me  great  enough  nor  constant  enough  to  warrant  the  reference  of 
these  forms  to  distinct  species,  especially  when  we  remember  that  they 
are  associated  in  the  same  stratum.  Other  si^ecies  of  Scapkites^  such 
as  S.  noAosuSj  certainly  show  greater  variations.  For  comparison,  copies 
are  given  of  Meek's  figure  of  the  type  of  8.  warreni  and  of  Whitfield's 
figures  of  8.  warreni  and  8.  tcyamingensiB.  After  careful  comparison  of 
this  species  with  8eapMte8  csqualis  Sowerby,  of  the  European  Geao- 
manian,  Prof.  Meek  regarded  them  as  very  dosely  allied. 

Locality  and  position. — ^The  type  came  firom  the  southern  base  of  the 
Black  hills  of  Dakota,  where  it  was  found  in  the  Fort  Benton  shale& 
It  has  been  collected  from  the  some  horizon  at  many  localities  in  Wyo- 
ming, Dakota,  Colorado,  ISew  Mexico,  and  Utah. 

BoAPHiTES  VENTRioosus  Meek  &  Hayden. 
PI.  XLiv,  Pigs.  8-10;  PI.  XLV,  Fig.  1. 

SeapKitea  venirioo8U9  Meek  &  Haydenyl862y  Proo.Acad.Nat  ScLFhfla.,p.22;  Meek, 
1876,  U.  8.  Geol.  Sar.  Terr.,  yoL  ix,  p.  425,  PL  6,  Figs.  7  a,h  and  8  o^  6. 

Bevised  description : 

^^  Shell  attaining  a  medium  or  larger  size,  oval,  ventricose,  broadly 
rounded  over  the  periphery;  inner  turns  closely  involute,  deeply  em- 
bracing, and  composing  a  large  portion  of  the  entire  balk;  deflected 
portion  very  short;  umbilicus  very  small  and  deep;  aperture  trans- 
versely sublunate  or  reniform,  but  deeply  sinuous,  and  but  slightly  dis- 
connected from  the  inner  turns  on  the  inner  side;  surface  ornamented 
with  costsB  that  pass  nearly  straight  over  the  periphery,  where  tiieyare 
of  uniform  size,  excepting  their  gradual  enlargement  with  the  volutions, 
while  on  the  sides  of  the  last  or  outer  volution,  about  every  fifth  or  sixth 
one  is  larger  and  more  prominent  than  the  intermediate  ones,  which 
latter  do  not  extend  inward  to  the  umbilical  margin. 

^^  The  septa,  as  made  out  from  the  specimen  represented  by  our  fig- 
ures 8a,  h  (believed  to  be  the  inner  volutions  of  this  species,  as  repre- 
resented  by  figures  7a,  b)  are  provided  with  deeply  divided  lobes  and 
sinuses.  Siphonal  lobe  longer  than  wide,  and  bearing  on  each  side  of 
its  very  slender  body  three  branches,  the  two  terminals  of  which  are 
slightly  larger  than  th.^  %aex^«A^\^£L^  \^\fe\^  qw<&s.^  and  each  unequally 
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bifid  and  digitate;  first  lateral  sinus  as  large  asthesiphonal  lobe,  very 
narrow  at  its  base,  and  profoundly  divided  at  its  extremity  into  two 
unequal  branches^  of  which  the  one  on  the  siphonal  side  is  larger  than 
the  other,  and,  like  the  latter,  deeply  bifid,  with  sinuous  and  obtusely 
digitate  margins;  first  lateral  lobe  as  wide  as  the  siphonal  lobe,  but 
somewhat  shorter,  and  provided  with  two  nearly  equal,  bifiircating,  and 
digitate  terminal  branches;  second  lateral  sinus  not  more  than  half  as 
long,  and  little  more  than  half  as  wide  as  the  first,  and  somewhat  simi- 
larly divided  and  subdivided;  seoond  lateral  lobe  about  half  as  long 
and  wide  as  the  first,  but  tripartite  at  the  extremity,  the  divisions  being 
nearly  equal  and  digitate;  third  lateral  sinus  small  and  merely  pro- 
vided with  two  nearly  equal  terminal  branches,  with  more  or  less  sinu- 
ous margins;  third  lateral  lobe  hardly  more  than  half  as  large  as  the 
second,  and  bearing  two  very  short,  digitate,  terminal  divisions.  Be- 
tween the  last-mentioned  lobe  and  the  umbilicus  there  is  a  minute,  tri- 
digitate  lobe,  very  similar  to  the  auxiliary  lobe  of  the  third  lateral 
sinus,  but  smaller. 

^^Length,  3.13  inches;  height,  2.65  inches;  convexity,  1.90  inch. 

<^In  the  style  of  its  ornamentation  this  species  resembles  our  S^War- 
renij  but  it  differs,  however,  remai*kably  in  form  and  size,  being  much 
larger,  and  proportionally  very  decidedly  more  gibbous,  with  a  pro- 
portionaUy  smaller  umbilicus.  As  the  septa  of  the  type  of  8.  toarreni  are 
yet  unknown,  I  have  not  had  an  opportunity  to  compare  their  struc- 
ture with  those  of  the  form  under  consideration;  but  it  is  probable 
that  they  will  be  found  to  present  differences  in  their  details.  Cer- 
tainly those  of  the  Wyoming  form,  that  I  now  regard  as  only  a  variety 
of  8.  warreniy  are  quite  different." 

liooality  and  position, — Ohippewa  point  on  the  upper  Missouri  river. 
Fort  Benton  shales. 

BoAPHiTES  MULLANANUS  Meek  &  Hayden  (sp.). 

PI.  XLV,  Figs.  2-4. 

Ammoniie8mullauanu8  Meek  d&  Hayden,  1S62,  Proo.  Acad.  Nat.  Soi.,  Phila.,  p.  63. 
Ammonites  ft  mullananus  Meek,  1876,  U.  S.  Geol.  Sur.  Terr.,  vol.  ix,  p.  607;  PI.  8,  Figs. 

ConxpATeSoaphiieB  Bubgloho9U$  Whiteayes,  1885,  Cont.  to  Can.  Palaeont,  vol.  i,  p.  62,  PI. 
7,  Fig.  3  and  PI.  8. 

Meek's  revised  description  is  as  follows: 

"  Shell  compressed-subglobose;  rounded  on  the  periphery;  umbilicus 
small,  deep,  and  acutely  conical,  between  one-third  and  one-half  as 
wide  as  the  breadth  of  the  outer  whorl  from  the  dorsal  to  the  ventral 
side,  showing  about  one-third  of  each  inner  volution.  Whorls  increas- 
ing rather  rapidly  in  size,  particularly  in  convexity,  sloping  on  each 
side  from  near  the  umbilicus  (with  a  slightly  convex  outline)  toward 
the  periphery,  and  rounding  abruptly  into  the  umbilicus  on  the  \w\v^^ 
side,  each  of  those  within  deeply  embraced  by  tiVi^  ^we.e.^^^vEi^  \.\>x\^.. 
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Aperture  transversely  reniform  or  sablunate.  SurfsK^e  ornaioeiited  by 
rather  small,  regular,  rounded  costse,  which  pass  nearly  straight  across 
the  sides  of  the  whorls,  and  arch  slightly  forward  in  crossing  over  the 
periphery,  on  which  from  thirty-six  to  forty  of  them  may  be  counted  to 
every  turn;  each  of  those  commencing  at  the  umbilicus,  usually  there 
a  little  enlarged,  especially  on  the  larger  whorls,  so  as  to  form  a  small 
subnodose  prominence.  Beyond  these  they  sJl  (particularly  on  the 
inner  whorls)  bifurcate  regularly  once,  near  the  middle  of  each  side, 
and  on  the  larger  turns  others  are  also  intercalated  between,  so  as  to 
make  the  number  on  the  peripheral  side  five  or  six  times  as  great  as 
at  the  umbilicus. 

<<  The  septa  are  rather  crowded,  and  provided  with  branched  and 
deeply  sinuous  lobes  and  sinuses.  The  siphonal  lobe  is  about  on^fonrtb 
longer  than  wide,  nearly  obovate  in  form,  and  ornamented  with  three 
principal  branches  on  each  side,  the  two  terminal  of  which  are  larger 
than  the  others,  and  each  provided  on  the  outer  side  with  two  or  three 
more  or  less  digitate  lateral  branchlets,  while  the  inner  parallel  mar- 
gins are  merely  sharply  serrated.  The  first  lateral  sinns  is  of  abent 
the  same  size  as  the  siphonal  lobe,  a  little  oblique,  nearly  oblong  in 
form,  and  divided  at  the  extremity  into  two  tripartite  and  obtusely 
digitate  branches,  of  which  the  one  on  the  outer  side  is  larger  than  tk 
other;  behind  these  it  is  provided  on  each  side  with  two  alternating 
lateral  branches  with  sinuous  margins.  The  first  lat«*al  lobe  is  nar- 
rower and  shorter  than  the  siphonal  lobe,  and  provided  with  two  prin- 
cipal branches  on  each  side,  the  two  terminal  of  which  are  much  larger 
than  the  others,  and  of  unequal  size,  the  one  on  the  right  or  periph^ 
side  being  the  larger.  Both  of  these  terminal  branches  are  distincdy 
bipartite,  the  subdivisions  being  ornamented  with  several  branchlets 
and  smaller  digitations.  The  second  lateral  sinus  is  about  half  as  wide 
and  nearly  two-thirds  as  long  as  the  first,  more  or  less  oblique,  and 
rather  deeply  divided  at  the  extremity  into  two  subequal,  bifurcating, 
and  obtusely  digitate  terminal  branches.  The  second  lateral  lobe  is  as 
long  as  the  second  lateral  sinus,  but  a  little  narrower,  and  ornamented 
«dth  three  variously  digitate  terminal  branches,  the  middle  one  of 
which  is  longer  than  the  others,  a  little  oblique,  and  not  exactly  cen- 
tral. The  third  lateral  lobe  is  small,  being  less  than  half  as  long,  and 
scarcely  two-thirds  as  wide  as  the  second  lateral,  and  provided  with 
three  nearly  equal,  spreading,  digitate,  terminal  branches.  Between 
the  third  lateral  lobe  and  the  umbilical  margin  there  are  two  other 
small,  very  unequal,  lateral  lobes,  the  first  of  which  has  two  or  three 
digitations  on  each  side,  while  the  second  is  nearly  simple  or  hat 
slightly  sinuous  on  the  margins." 

The  only  examples  of  this  species  I  have  seen  are  the  types,  consist- 
ing of  the  specimen  figured  and  a  septate  fragment  of  a  much  larger 
individual.  As  the  body  chamber  is  lacking  these  do  not  show  whether 
the  species  had  its  laat  vo\u\Aft\i  ^^^^^\»^v\  ^^x^l  separated  from  the  rest 
of  the  shell,  still  its  ap^axentiU^  v!\o^^  t^^Xaqw^y^  -sRSJCa.  ^&K»SL<^\\i^  t^ii. 
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tricosusj  as  shown  by  similarity  in  form  and  in  the  character  of  the  septa^ 
seems  to  justify  its  reference  to  the  same  genus. 

Scuj^hites  subglobosvs  Whiteaves  is  probably  identical  with  this  spe- 
cies. The  types  of  8.  mullananus  agree  with  the  figures  of  8,  subglo- 
hoHua  in  every  respect  excepting  that  they  do  not  show  the  small  nodes 
near  the  periphery.  The  latter  is  reported  from  the  '*  East  Branch  of 
the  Poplar  river,  on  the  49th  parallel,"  where  it  is  said  to  occur  in  the 
equivalents  of  the  Montana  formation. 

Locality  and  position. — "  Chippewa  point,  near  Fort  Benton,  on  the 
tipper  Missouri;  Fort  Benton  group  of  the  upper  Missouri  Oretaceous 
series.^ 

ARTHROPODA. 

CRUSTACEA. 

*  A  few  fragments  of  the  legs  of  a  decapod  crustacean  were  found  in 
the  Pugnellus  sandstone  at  Poison  canyon,  Huerfano  park,  Colorado. 
They  do  not  show  either  the  generic  or  specific  characters  and  they  are 
mentioned  here  simply  to  record  the  rare  occurrence  of  crustacean 
remaina  in  this  formation. 
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PLATE    I 
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PLATE  I. 

Sbrpula.  nmiicA  White 8 

Fig.  1.  Copy  of  White's  flgoie  of  the  type. 

SsBPuuL  TMSXjiOABJJXATA  M.  and  H B 

Fig.  2.  View  of  the  type  speeimen  (after  Meek). 

OflTRXA  p&xtdxnua  White U 

Figs.  3, 4.  Opposite  riews  of  one  of  the  tyx^es  (after  White). 

OsTRSA  ANOBciomsfl  Meek ---.—  ..........•«     B 

Fig.  5.  Lower  valve  (after  YHiite), 
6.  Upper  valve  (after  White). 
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PLATS  IL 

O0TRXA.     8OLEIIIBOU8     M66k    ..*••. TT TT^r.    m««l^  ■■■■  0 

Fig.  1.  Upper  Tiew  of  a  smftU  ttxample  pacUj  iciifamid  (aOar  Wliite).     S0O 
additional  figure  on  Plate  IQ. 

OsnuLi.  comaaaTA  Conrad ^.« 9 

Figs.  2, 3.  Interior  Tiewa  of  upper  valTes  sUghtly  enlarged  (after  Meek). 
4.  Tta—  small  lo'Vaer  Talves  attaebed  to  the  aheU  of  a  large  Inoceramu 
(after  Meek). 

OiTBBA.  ii4TJ^<ain»ii»i8  n.qp...^.... — •«<«••««•««•      I? 

Hat  Mob.  Oat.  Lrrart.  Foaa.,  22857. 
FigB.  S,  8.  Lower  TalTOS  of  Bomewhat  less  tliaa  areiaga 
7, 8.  Oppeaite  riaws  ef  an  upper  ralTa. 
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PLATE  m. 

OsTREA  soLBNiscuB  Meek • 56 

Figs.  1, 2.  External  views  of  two  broad  exogyrate  upper  yalyes  associated 
with  the  slender  variety  at  Bear  River  city,  Wyoming,  and  be- 
lieved to  belong  to  the  same  species.    See  Fig.  1  of  Plate  n. 

O0TRSA  UNIFORMI8  Meek —....•       9 

Figs.  3, 4.  Two  views  of  the  lower  valve  of  the  type  (after  White). 
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PLATE  IV. 

OSTRSA  LUGUBRIS  ConTftd... ..•••••••••••••••••••••••••• 

Fig.  1.  A  small  lower  yalve  from  eMtem  New  Mexico.    Conrad's  type  ■peei* 
men. 

Nat.  Hub.  Cat.  Invert  Foss.,  9822. 
2.  A  small  upper  valve  from  Huerfano  park,  Colorado. 

Nat.  MuB.  Cat.  Invert.  Foes.,  22860. 
Z,  5.  External  and  internal  views  of  small  lower  valves  from  Manoos^ 

Colorado. 

Nat.  Mus.  Cat.  Invert.  Foes.,  22869. 
4^  6.  Lower  valves  from  Huerfano  park,  Colorado. 

Nat.  Mus.  Cat.  Invert  Foss.,  22860. 

7.  A  large  lower  valve  from  20  miles  above  Pueblo,  Colorado. 

Nat.  Mus.  Cat  Invert.  Foss.,  22861. 

8.  A  small  lower  valve  of  Oiirea  beUaplioaia  from  near  Sherman,  T«km^ 

for  comparison.     Nat  Mus.  Cat.  Invert  Foes.,  11882. 

9.  Interior  of  lower  valve  from  Huerfiano  park,  Colorado^ 
10.  Cast  of  interior  of  upper  valve  from  same  regioi^ 

Nat  Mus.  Cat.  Invert.  Foss.,  22860. 
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PLATE  V. 

GRTPHJEA  imWBSRRTI  n.  sp ....—, 

Figs.  1,  2,  3.  Dififereut  views  of  a  small  lower  yalve  (after  White). 

4y  6.  Opposite  views  of  a  large  specimen  with  both  yalves  united. 
Nat.  Mus.  Cat.  Invert.  Foss.,  8775. 

EXOOTRA  SUBORBICULATA  Lam 

Fig.  6.  Lower  valve  retaining  a  portion  of  the  shell. 
(See  Pis.  VI  and  viii  for  additional  figorsft.) 
Nat.  Mus.  Cat.  luvert.  Foss.,  22862. 
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fiXOGTRA   STJBORBICULATA  Lan •••,  mm^^^  ••»•• ^ 

Fig.  1.  Posterior  view  of  the  speoimen  repreeented  by  Fl.  Y,  Tig.  fL 
2.  Cast  of  another  large  lower  Talve.    (^eeFhLYBmdnuMM 
figures.) 

Nat.  Mm.  Cftt  Inrart  FoH^  2S8a 
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PLATE  Vn. 

ExoGTBA  POVDBBOAA  Roemer 60 

Figs.  1,  2.  Oppoiite  Yiews  of  a  Bpeoimen  from  Bonthem  Utali  (after 
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PLATE  Yin. 

EXOOTSA  SirBOBBXCTnATA  Lam fi 

Fig.  1.  Fragment  of  an  upper  valve. 

Nat.  Mob.  Cat.  Invert.  Foes.,  22863. 

ExoGYKA  COLUMBELLA  Meek 63 

Fig.  2.  Dorsal  view  of  a  large  lower  valve  (after  White). 
8,  Side  Tiew  of  lower  valve  (after  White). 
4.  Upper  view  of  speoimen  with  both  valves  nnited  (after  White). 

ExooYRA.  UEYinscuLA  Boemer 64 

Figs.  5, 6.  Different  views  of  lower  valves  (after  White). 

AJ70MIA  C0I7CENTRICA  Meek 67 

Fig.  7.  View  of  Meek's  type  specimen. 

Nat.  Mas.  Cat.  Invert.  Foss.,  489. 

ANOaOA  8UBQUADRATA  n.  Sp 66 

Figs.  8^  9.  Casts  of  two  npper  valves  retaining  portions  of  the  shell,  and 
showing  the  variation  in  outline  and  convexity. 
Nat.  Mus.  Cat.  Invert.  Foss.,  22864. 
A170MIA  FROPATORI8  White? €1 

Fig.  10.  Upper  valve  slightly  enlarged. 

Nat.  Mus.  Cat.  Invert.  Foss.,  22865. 

PLACUNOPSISf   HILLIARDEN8I8  White -•—-—...•.••.        & 

Fig.  11.  View  of  the  type  specimion  (after  White). 
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PLATE  IX. 

PlJCATTTT-A  HTDKOTHFOA  WllHe fi 

Figs.  1, 2.  Views  of  the  opposite  valves  (aft«r  White). 

Plicatula  arenaria  Meek TD 

Figs.  3, 4.  Views  of  the  under  and  upper  valves  (after  Meek). 

Lima  utahsnsis  n.  sp 71 

Fig.  5.  Cast  of  a  large  leffc  valve. 

Nat.  Mus.  Cat.  Invert.  Foss.,  22942. 

CAMPT0NKCTB8  PLATB88A  White 72 

Fig.  6.  Right  valve  of  the  type  (after  White). 

AvicujLA  QAfiTBODES  Meek 72 

Nat.  Mus.  Cat.  Invert.  Foss.,  22866. 
Fig.  7.  Large  left  valve  restored  from  two  specimens  which  together  show  all 
the  features  drawn. 

8.  A  small  left  valve. 

9.  10.  Two  views  of  a  more  oblique  specimen. 
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PLATE  X. 

Gbrvzllia  proplbuba  Meek ...••••••       74 

Fig.  1.  A  small  oblique  left  valve;  one  of  Meek'e  types  (after  White). 

3.  Left  valve  of  an  adult  less  oblique  example;  Meek's  type  of  Avieuia 

(Pieudoptera)  rhytophora  (after  White). 
8.  An  imperfect  cast  of  a  left  valve  retaining  a  portion  of  the  shell,  from 

Huerfano  park,  Colorado. 

Nat.  Mus.  Cat.  Invert.  Foss.,  22876. 

INOCERAMXJS  LABIATU8  Schloth 77 

Fig.  4.  Bight  valve  of  an  elongated  specimen  (after  Meek).    (See  PI.  xiv, 
Fig.  1.) 

lyocERAMUB  DIMIDIU8  White ..••••         78 

Fig.  5.  Left  valve  of  a  specimen  of  average  sice  (after  White). 

6.  Front  view  showing  convexity  of  both  valves  (after  White). 
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PLATE  XL 

iNOCXRAinTS  FRAGILI8  H.  &  M 76 

Fig.  1.  Bight  valve  of  one  of  Whitfield's  types  of  Inoceramus  perplexus. 
Nat.  Mus.  Cat.  Invert.  Fobs.,  12274. 

2.  A  larger  right  valve  (after  Meek). 

8, 4.  Two  views  of  one  of  the  types  of  Inoceramus  howelli  (after  White). 

6.  A  large  example  selected  from  the  types  of  J.  howelU  to  show  vari- 
ation in  form. 
Kat.  Mas.  Cat.  Invert.  Foss.,  8062. 
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iNOOMtAxm  8IMPSOKI  Meek 

Fig.  1.  Bight  yalre  o£  tha  t/pe  >y<iMn>n  (a£te 
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PLATE  JUL 

IVOOBItAMTB  FLACCirUB  White •• -mTrrTTT...t._^j^_x_.  lu 

Fig.  1.  Lflfl  wlY%  •ftjj^  (afUi  White). 
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PLATE  XIV. 

Inoceramus  dbfohmib  Meek .•••••••••••••      S 

Fig.  1.  Anterior  view  of  small  specimen.    (See  PL  XY,) 
Nat.  Mus.  Cat.  Inyert.  Foes.,  21119. 

Inoceramus  labiatus  Schloth 77 

Fig.  2.  Small  right  valve  with  unosaally  strong  concentric  ridges.     (See  PL 
X,  Fig.  4.) 
Nat.  Mns.  Cat.  Inverii.  Foes.,  22868. 

Inocbramus  oilbbrti  White •••..•• 19 

Figs.  3, 4.  Two  views  of  a  left  valve  (after  White). 
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PLATE  XV. 

IN0CERAMU8  DEF0RMI8  Meek 85 

Fig.  1.  Another  view  of  the  small  specimen  represented  by  PL  xi\*,  Fig.  !• 
2.  A  larger  right  valve  (after  Meek). 
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PLATE  XVL 

Ikoosbamus  vin>ABXTin>u8  M.  &.H 84 

Figs.  1, 2.  Two  yiews  of  a  left  yalve  (after  Meek). 

iNOCXRAliUS  TBinJIBOSTRATUS  M.  A.  H •.•••••• 8S 

Figs.  3y  4.  Two  yiewB  of  the  type  specimen. 
Nat  Mas.  Cat  Inyert.  Fobs.,  1906w 
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PLATE  XVIL 

Ikocebamcs  EZOOYROroiCS  M.  &  H S 

Figs.  1, 2.  Two  viewfi  of  ftn  intemal  cAst  of  the  left  valve  ][ after  Meek). 
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PLATE  XVni. 

INOCKRAMTTS  X71CBOKATU8  M.  A  H • 81 

Fig.  1.  Dorsal  riew  of  a  CMt  of  a  left  valre  reduced  in  tise  (after  Meek). 
2.  Anterior  view  of  a  cait  of  a  left  valre,  retaining  portions  of  the 
fibrous  layer  of  shell  in  the  nmbonal  region  (afber  Meek). 
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Trioonaroa  obliqua  Meek 92 

Pig.  1.  Left  valve  of  a  short  broad  epecimen,  ehowing  traces  of  radiating 
lines  on  the  posterior  region.    (See  other  figorea  on  PI.  xx.) 
Nat.  Mob.  Cat.  Invert.  Foss.,  22869. 

Trigonaboa  deprbsba  White 95 

Fig.  2.  Bight  valve  of  the  type  specimen. 

Nat.  Mas.  Cat.  Invert.  Foss.,  8645. 

MoDioLA  (Brachydontes)  multilinigbra  Meek 86 

Fig.  3.  Left  valve  (after  White). 

Pinna  pbtrina  White S 

Fig.  4.  Right  valve  of  the  type  of  Pinna  ttweMoni.     (See  PI.  xx,  Fig.  1.) 
Nat.  Mas.  Cat.  Invert.  Fobs.,  8101. 
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PLATE  XX. 

Pinna  psthina  White •••••..       88 

Fig.  1.  Left  yalve  of  the  type  speeimen.    (See  PI.  xn,  Fig.  4.) 
Nat.  Mas.  Cat.  Invert.  Fobs.,  8640. 
Triqonarga  obuqua  Meek 98 

Nat.  Mns.  Cat.  Invert.  Foes.,  22869. 
Fig.  2.  Hinge  of  right  valve. 

3.  Dorsal  view  of  a  small  specimen. 

4.  Posterior  view  of  a  larger  example  with  shell  removed  from  left  valve, 

showing  the  imprint  of  the  ridge  that  borders  the  muaonlar  aoftr. 

5.  Left  side  view  of  the  same  specimen. 

6.  Left  valve  of  a  large  specimen.    (See  Fig.  1  on  PI.  xiz.) 
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PLATE  XXL 

Barbatia  laoRONBMA  Meek 89 

Fig.  1.  Left  side  view  of  Meek'e  type  of  Trapexium  micronema, 
Nat.  Mas.  Gat.  Invert.  Foss.,  7846. 
2.  Cast  of  a  small  broader  left  valve  retaining  the  surface  markings. 
This  is  like  the  types  of  Barbatia  oodhUUnHa,  and  is  from  the  same 
locality. 

Nat.  Mas.  Cat.  Invert.  Foes. ,  22871. 
S.  Right  valve  of  a  rather  broad  specimen  believed  to  belong  to  this 

species  from  Denton  connty,  Texas. 
4.  Interior  view  showing  hinge  of  a  more  elongate  right  valve  firom  the 
same  locality. 

Nat.  Mas.  Cat.  Invert.  Foss.,  22870. 

NeMODON  8ULCATINU8  E.  &  S.f 91 

Fig.  5.  Cast  of  left  valve  enlarged  two  diameters. 
Nat.  Mas.  Cat.  Invert.  Foss.,  22872. 

YoLDIA  SUBKLLIPnCA  n.  8p ^ 

Figs.  6, 7.  Opposite  views  of  the  type  specimen  enlarged. 
Nat.  Mas.  Cat.  Invert.  Foss.,  22873. 

SOLEMYAf  OBSCURAn.  Sp 95 

Fig.  8.  Cast  of  lefb  (f )  valve  retaining  poitions  of  the  shell. 
Nat.  Mas.  Cat.  Invert.  Foss.,  22874. 

NUCULA  COLORADOENSIS  n.  sp 94 

Fig.  9.  View  of  right  valve  enlarged. 

Nat.  Mas.  Cat.  Invert.  Foss.,  22876. 

CRA8SATELLA  KXCAVATA  n.  Sp 96 

Nat.  Mas.  Cat.  Invert.  Foss.,  22876. 
Fig.  10.  Left  valve  of  the  best  preserved  type. 

11.  Hinge  of  another  left  valve. 

12.  Right  valvo  slightly  distorted  by  pressnro. 

13.  Hiuge  of  same. 
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PLATE  XXn. 

Unio  sp 96 

Fig.  1.  A  small  right  valve. 

Nat.  Mob.  Cat.  Invert.  Foss.,  22877. 

LucmA  JUVXNisn.8p -.-.....-.       98 

Nat.  Hub.  Gat.  Invert.  Fobs.,  22878. 
Figs.  2, 3.  Opposite  views  of  one  of  the  types,  enlarged. 

4.  Left  valve  of  another  more  convex  specimen,  enlarged. 

LuciNA  subundataH.  &M.  f 97 

Nat.  Mns.  Cat.  Invert.  Fobs.,  22879. 
Fig.  6.  Small  right  valve  retaining  portions  of  the  natoral  surfaoe. 
6.  Left  side  view  of  one  of  the  largest  casts. 

Cardium  trite  White 100 

Fig.  7.  Cast  of  right  valve  (after  White). 

8.  Portion  of  the  surface,  magnitied  (after  White). 

Cardium  pauperculum  Meek 99 

Fig.  9.  Anterior  view  of  both  valves,  enlarged. 

Nat.  Mob.  Cat.  Invert.  Fobs.,  22880.  « 

10.  Left  valve  firom  Bear  River  city,  Wyoming,  enlarged*     The  snrfiuse 

is  slightly  eroded,  so  that  the  ribs  appear  onnatorally  broad. 
Nat.  MuB.  Cat.  Invert.  Fobs.,  22881. 

11.  Right  valve  from  Haerfano  park,  Colorado,  enlarged. 

Nat.  Mns.  Cat.  Invert.  Fobs.,  22880. 

12.  Small  right  valve  of  broad  variety  from  Coalville,  Utah. 

Nat.  Mus.  Cat.  Invert.  Fobs.,  22882. 

Cyrsna  iNFLEXAMeek 103 

Fig.  13.  Right  valve  of  one  of  the  types  (after  White). 

Ctrena  ^quilateralis  Meekf Iflg 

Fig.  15.  A  left  valve  donbtfally  referred  to  the  species. 
Nat.  Mas.  Ca.  Invert.  Fobb.,  22883. 
14.  Hinge  of  same. 
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PLATE  XXV. 

DOKAX  CUNEATAn.  tp UO 

Fig.  1.  Cast  of  right  yalve  retaining  small  portions  of  the  shell. 
Nat.  Mas.  Cat.  Invert.  Foss.,  22888. 

DOXAX  OBLONQA  n.  Sp Ill 

Fig.  2.  Cast  of  a  large  left  yalve. 

Nat.  MuB.  Cat.  Invert.  Foss.,  22889. 

Tellina  MODESTAMeekl Ill 

Fig.  3.  Cast  of  an  elongate  right  valve  that  retains  some  of  the  surface 
markings. 
^at.  Mns.  Cat.  Invert.  Foss.,  22892. 

Tellina (palaomcera)  WHiTEin.8p llj 

Nat.  Mns.  Cat.  Invert  Foss.,  22893. 
Fig.  4.  Right  valve  of  the  larger  type. 

6.  Left  valve  of  same  showing  pallia]  sinos  where  the  shell  is  broken. 

6.  Left  valve  of  another  specimen. 

7.  Dorsal  view  of  same. 

Tellina  isoNEMAMeek IIS 

Fig.  8.  Copy  of  Meek's  original  figare. 
Tellina  f  suBALAXAMeek lU 

Fig.  9.  Copy  of  Meek's  original  figure. 

SiLIQUA  HUERPANEN8I8  n.  sp lli 

Nat.  MuB.  Cat.  Invert.  Foss.,  22894. 
Fig.  10.  Cast  of  right  valve  retaining  portions  of  the  shell  and  showing 

the  pallial  sinus. 
Fig.  11.  Left  valve  of  another  specimen. 

Pharella  f  PEALEiMeek 115 

Figs.  12, 13.  Two  views  of  the  type  specimen  (after  White). 
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PLATE  XXVL 

Pholadomta  paptracxa  M.&  H m 

Fig.  1.  Left  valve  of  tyx>e  speoimen  (after  Meek). 

Pholadomya  coloradoensis  n.  sp Ill 

Fig.  2.  Lefb  valve  of  a  small  specimen  with  the  surface  partly  reetored  from 
other  examples. 

Nat.  Mas.  Cat.  Invert.  Foss.,  22895. 

ANATINA  LINEATAn.Sp UT 

Nat.  Mas.  Gat.  Invert.  Foss.,  22896. 
Fig.  3.  Left  valve  of  a  large  broken  specimen. 

4.  A  small  right  valve  from  a  gutta-percha  impression  of  a  natural  mold. 

liiOPiSTHA  (Psilomya)  lOBiEKi  White IB 

Fig.  6.  Left  valve  retaining  portions  of  the  shell  and  ahowing  faint  pune- 
tate  radiating  lines. 
Nat.  Mns.  Cat.  Invert.  Foss.,  22897. 

6.  Dorsal  view  of  another  specimen  to  show  convexity  of  the  valves. 

7.  Bight  valve  of  one  of  the  type  specimens. 

Nat.  Mus.  Cat.  Invert  Foss.,  8647. 

LiOFiSTHA  (Psilomya)  concentrica  n.  sp US 

Nat.  Mus.  Cat.  Invert.  Foss.,  22898. 
Fig.  8.  Left  valve. 

9.  Dorsal  view  of  same. 
10.  Right  valve. 

LzopisTHA  (Psilomya)  elongata  n.  sp —••——•—..........     19 

Nat.  Mus.  Cat.  Invert  Fo88.|  22899. 
Fig.  11.  Left  valve. 
12.  Right  valve. 
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PLATE  XXVn. 
PaSAFHOLAS  8PHSN01DEUB  White 135 

Figs.  1,  2.  Two  views  of  one  of  the  type  specimeiiB  (after  White). 

CORBULA  NSMATOPHORA  Meek 134 

Figs.  3|  4.  Right  valves  of  the  ordinary  size  (after  White). 

CORBULA  KANABEK8I6  n.  Sp ......       125 

Fig.  6.  Left  valve. 

Nat.  Mus.  Cat.  Invert.  Fobs.,  22900. 
6.  Right  valve. 

CORBULA  8UTRIGOKAIJ8  M.  &  H.f IS 

Nat.  Mus.  Cat.  Invert.  Foss.,  22901. 
Fig.  7.  Left  valve  with  portion  of  the  surface  restored. 
8.  Small  right  valve. 

Mactra  KHMON8I  Meek IZ     M 

Nat.  Mas.  Cat.  Invert.  Foes.,  22902  and  22903. 
Fig.  9.  Small  right  valve  firom  Hnerfano  park,  Colorado. 
10|  12.  Two  views  of  a  larger  left  valve  from  same  place. 
11.  Cast  of  left  valve  from  Coalville,  Utah. 

18.  Cast  of  right  valve  from  Hnerfano  park,  Colorado,  showing  pallial 
sinus. 

Maotra  huervanrnsis  n.  sp IS 

Nat  Mns.  Cat.  Invert.  Foss.,  22904. 
Fig.  14.  Cast  of  right  valve  showing  pallial  line. 

16.  Cast  of  a  more  elongate  right  valve  retaining  portions  of  the  shelL 

Mactra  (Ctmbophora)  utahensis  Meek IK^ 

Fig.  16.  Cast  of  a  right  valve  (after  Meek). 

17.  Cast  of  another  right  valve  differing  in  outline  (after  Meek). 
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PLATE  XXVnL 

Kbritina  PI8T7M  Meek U7 

Fig.  1.  Dorsal  view  of  Meek's  type  specimen,  enlarged. 
2.  Aperture  view  of  same. 

Nat.  Mns.  Cat.  Invert.  Foss.,  7883. 
8.  Dorsal  view  of  the  type  of  Neritina  ptH/armis  (after  Wliite). 

Neritina  ixcompta  White 128 

Figs.  4, 6.  Opposite  views  of  the  type  specimen  (after  White). 

Neritina  (Velatella)  patelliformis  Meek 128 

Figs.  6, 7, 8.  Three  views  of  one  of  the  type  specimens  (after  White). 

9, 10.  Two  views  of  the  type  of  the  variety  v>eberenai$  (after  White). 

Glauconia  C0ALVILLENSI6  Meek •••.      133 

Fig.  11.  Dorsal  view  of  an  example  from  southern  Utah.    (See  PI.  xix.) 
Nat.  Mns.  Cat.  Invert.  Foss..  8249. 

TURRITELLA  WHITEI  n.  8p 130 

Fig.  12.  Dorsal  view  of  an  average  specimen  from  Upper  Eanab,  Utah. 

Nat.  Mus.  Cat.  Invert.  Foss.,  22905. 

Figs.  13, 14, 15.  Three  specimens  from  Huerfano  park,  Colorado.    Nob.  IB  and 

16  have  the  outer  surface  of  the  shell  somewhat  exfoliated.    Thd 

revolving  ridges  on  No.  14  are  more  distinotly  nodoM  thui  tbm 

figure  indicates. 

Nat.  Mus.  Cat.  Invert  Fobs.,  22906. 

Fig.  16.  An  example  with  a  peculiar  aspect  due  to  exfoliation  of  tho  abidL 

Nat.  Mus.  Cat  Invert.  Fobs.,  22907. 
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PLATE  XXIX, 

Olauconu.  oOAiiYiLLSKflis  Meek 133 

Fig.  1.  An  nsaally  large  specimen,  showing  the  nmbilicns;  the  type  of  Cm- 
iiope  whitfleldi  (after  White). 
2.  An  nmbilicated  specimen  from  Coalville,  Utah,  somewhat  distorted 
by  pressure.    (See  PI.  xxvin.) 
Nat.  Mns.  Cat.  Invert.  Foss.,  18446. 

TuRRiTELLA  mcRONEMA  Meek 131 

Fig.  8.  Aperture  view  enlarged.    The  oater  lip  and  base  of  aperture  are 
broken. 

Nat.  Mas.  Cat.  Invert.  Foss.,  22908. 

Xekophobi.  aiMFsoNi  n.sp 133 

Nat.  Mas.  Cat.  Invert.  Foss.,  22909. 
Fig.  4.  Dorsal  view  of  small  specimen  enlarged  two  diameters. 

5.  Aperture  view  of  a  cast  retaining  portions  of  the  shell.     Natural  size. 

6.  View  of  base  of  the  same  specimen,  showing  the  umbilicua. 

Gtrodes  conradi  Meek 136 

Fig.  7.  Dorsal  view  of  an  example  from  Huerfano  pork,  Colorado. 
Nat.Mus.  Cat.  Invert.  Foss.,  22910. 
8.  Aperture  view  of  the  type  (after  Meek). 

LUNATIA  CONCINNA  H.  &  M.  f 134 

Nat.  Mus.  Cat.  Invert.  Foss.,  22911. 
Fig.  9.  Aperture  view. 

10.  Dorsal  view  of  another  specimen,  showing  the  revolving  sculpture. 

Gtrodsb  depressa  Meek 135 

Nat.  Mus.  Cat.  Invert.  Fobs.,  22912. 
Fig.  11.  Aperture  view  of  a  medium-sized  specimen. 

12.  Dorsal  view  of  a  large  example. 

13.  Aperture  view  of  another  specimen  differing  slightly  in  form. 

14.  Dorsal  view  of  a  specimen  in  which  the  spire  ia  anaaaally  promi- 

nent and  elevated. 
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PLATE  XXX, 

Fig.  1.  Apertnre  view  restored  from  the  type  specimen  (after  White). 

Amauropsis  UTAHENSI6  White 138 

Ahauropsis  bulbipormis  Sowerby 137 

Nat.  Mas.  Cat.  Invert.  Fobs.,  22913. 
Fig.  2.  Apertnre  view.    A  small  portion  of  the  shell  is  broken  away  at  the 
base  of  the  apertnre.    The  spiral  punctate  lines  are  not  qnite  so 
prominent  on  the  specimen. 
3, 4.  Opposite  views  of  a  larger  specimen. 

SlOARETUS  (EUNATICIKAf)  TEXITLIB,  n.  Sp 139 

Nat.  Mns.  Cat.  Invert.  Foss.,  22914. 
Fig.  5.  Dorsal  view  of  a  specimen  of  average  size  showing  the  surface  oma- 
montation.    (The  oater  lip  is  not  thickened,  as  the  drawing  wonld 
indicate.    The  appearance  is  caused  by  accidental  defects  and  by 
the  absence  of  revolving  sculpture  on  that  part  of  the  shell.) 

6.  Apertnre  view  of  smaller  specimen.    The  inner  lip  and  nmbilious 

are  concealed  in  the  dark  shadow. 

ME808T0MA   0CCIDENTALI8  n.  Sp .•••••••••        139 

Nat.  Mus.  Cat.  Invert.  Foes.,  22915. 

7.  Dorsal  view  of  a  nearly  perfect  specimen,  enlarged. 

8.  Aperture  view  of  a  fragment. 

EULTMBLLAf  FUNICULA  Mcck UD 

Fig.  9.  Aperture  view  of  Meek's  type  (after  White). 

CHSMNITZIAf  C0ALVILLBNSI8  Mcck ......       Ul 

Nat.  Mus.  Cat.  Invert.  Foss.,  22916. 

10.  Aperture  view  of  a  slender  specimen. 

11.  Aperture  view  of  a  stouter  specimen.    The  ontar  lip  and  base  of  Urn 

apertnre  are  broken  in  both  examples. 
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PLATE  XXXI. 

Aporrhais  (Goniochkila)  GA8TOREXSIS  Whitfield 143 

Fig.  1.  Dorsal  view  of  the  type  (after  Whitfield). 

Aporrhais  (PERiseoPTERAf)  prolabiata  White 144 

Fig.  2.  Dorsal  view  of  a  large  specimen  with  portions  ol  the  beak  and  wing 
restored  from  two  specimens.     The  restoration  of  the  beak  is  per- 
haps somewhat  too  long. 
Nat.  Mas.  Cat.  Invert.  Foss.,  ^17. 

Akchura  (Drkpakochkilus)  ruida  White 145 

Fig.  3, 4.  Opposite  views  of  the  type  (after  White). 

LI8PODE6THRS  NTJPTiAiJS  White ' 147 

Fig.  5.  Dorsal  view  of  small  speciuien,  the  type  of  LiBpoadesthes  UnguHfera, 
enlarged  (after  White). 
6.  Dorsal  view  of  the  type  of  the  species,  enlarged  (after  White). 

PCGNKLLUS  FU8IFORMI8  Meek 148 

Nat.  Mns.  Cat.  Invert.  Fobs.,  22918. 
Fig.  7.  Dorsal  view  of  an  adult  specimen,  showing  the  very  heavy  callnjB- 
oovering  the  spire  and  with  the  costs  of  the  body  volution  short- 
ened into  round  nodes. 

8.  Dorsal  view  of  a  large  specimen  of  the  usual  form.    The  tip  of  the 

wing-like  projection  of  the  outer  lip  is  broken  off. 

9.  Aperture  view  of  a  medium  sized  specimen.    The  thinner  portions 

of  the  callus  covering  the  spire  have  been  exfoliated. 

10.  Aperture  view  of  an  immature  specimen  on  which  the  caUuB  has  not 

yet  developed. 

11.  Dorsal  view  of  a  still  younger  individual  showing  the  character  of 

the  outer  lip  at  this  stage  of  growth. 

TRITONIUM  KANABENSEn.  Sp 150 

Fig.  12.  Dorsal  view  of  the  imperfect  type  specimen. 
Nat.  Mns.  Cat.  Invert.  Foss.,  22919. 

FU8U8  SHUMARDI  H.  &  M.  f    150 

Fig.  13.  Dorsal  view  (after  Whitfield). 

Fusus  GABBi  Meek 151 

Fig.  14.  Aperture  view  of  Meek's  type  (after  White). 

TritonideaI  hubrfanbnsis n.  sp 158 

16.  Dorsal  view  of  the  type. 

Nat.  MuB.  Cat.  Invert.  Foss.,  22920. 
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PLATE  XXXn. 

FUSUa  (NBPTtTNXAf)  YEinENATUB  n.  Sp 152 

Nat.  Mns.  Cat.  Invert.  Foaa.,  22921. 
Fig.  1.  Dorsal  view  of  a  small  specimen  differing  slightly  from  the  type;  a 
part  of  the  surface  restored. 
2.  Apertnre  view  of  the  type  specimen  in  which  the  heak  is  lacking. 

FASCiOLARiAf  (Cryptorhytis)  UTAHBNSI8  Meek 153 

Nat.  Mns.  Cat.  Invert.  Foss.,  22922. 
Fig.  3.  Aperture  view  showing  the  single  fold  on  the  columella.    The  fold 
is  much  stronger  farther  back  in  the  shell. 

4.  Dorsal  view  of  another  specimen  with  a  small  part  of  the  surface 

restored. 

FAfiCIOLABIAf  WALCOTTin.  Sp 153 

5.  Dorsal  view  of  the  type. 

Nat.  Mus.  Cat.  Invert.  Foss.,  22923. 
Ptbopsis  ooloradoensis  n.  sp 154    I 

Nat.  Mns.  Cat.  Invert.  Foss.,  22924. 
Fig.  6.  Dorsal  view  of  fragment  showing  spire  and  upper  part  of  body  whorl ; 
part  of  surface  restored. 

7.  Apertnre  view  of  another  specimen  slightly  restored  in  the  lower  pari 

of  the  beak. 

8.  Dorsal  view  of  the  cast  showing  the  full  form. 
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PLATE  XXXm. 

ADBfETOPSIS  SUBFU6IFORMIS  Meek liB 

Fig.  1.  Aperture  yiew  of  a  Bpeclmen  from  sonthem  Utah  referred  to  AdmeP- 
opHs  gregaria  (after  Meek.) 
2.  Similar  view  of  an  example  from  Coalville,  Utah  (after  Meek). 

Admstopsis  RH0MB0IDE8  Meek IS 

Fig.  3.  Aperture  view  of  one  of  the  types  (after  Meek). 

Admetopsis  humerosa  n.sp 160 

Fig.  4.  Aperture  view. 

Nat.  Mns.  Cat.  Invert.  Fobs.,  22925. 
5.  Dorsal  view  of  another  example. 

Caxcellaria  malachitexsis  n.sp 158 

Nat.  Mus.  Cat.  Invert.  Foss.,  22926. 

Fig.  6.  Aperture  view  of  a  large  specimen. 

7.  Dorsal  view  of  a  smaller  specimen,  enlarged. 

R0STELLITE8 AMBIOUA  n.sp 156 

Fig.  8.  Dorsal  view  of  a  specimen  of  average  size. 

9.  Aperture  view  of  same  showing  folds  on  the  columella. 

Nat.  Mus.  Cat.  Invert.  Foss.,  22927. 
10.  Aperture  view  of  another  specimen  that  is  doubtfully  referred  to 
this  species. 

Nat.  Mus.  Cat.  Invert.  Foss.,  22929. 

ROSTELLITKS  DALLI  U.  Sp 15S 

Fig.  11, 12.  Two  views  of  the  best  preserved  type.    The  columellar  folds  are 
not  so  strong  as  in  £.  amhigua  and  are  not  visible  ftom.  the  front 
in  unbroken  specimens. 
Nat.  Mus.  Cat.  Invert.  Foss.,  22928. 
13.  Aperture  view  of  a  stouter  individoaL 
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PLATE  XXXIV. 

ROBTELXJTES  OBAGILI8  n.  8p ..•.        157 

Nat.  Mas.  Cat.  Invert.  Fobs,  22930. 
Fig.  1.  Dorsal  yiew  of  a  small  specimen. 

2.  Aperture  view  of  a  fragment  showing  the  strong  folds  on  the  coin- 

mella. 

3.  Apertnre  yiew  of  a  yery  large  specimen  belieyed  to  belong  to  this 

species. 

PleurotomaI  HiTzi  Meek 161 

Fig.  4.  Dorsal  view  of  the  type  (after  Meek). 

ACTiEON  PR0PINQUU8  n.  sp 161 

Nat.  Mus.  Cat.  Invert.  Foss,  22931. 
Fig.  5, 0.  Opposite  views  of  the  largest  type  specimen,  enlarged. 

7, 8.  Aperture  view  of  another  specimen,  enlarged  and  natnral  size. 

Haminea  truncata  n.  sp 162 

Nat.  Mus.  Cat.  Invert.  Foss,  22932. 
Fig.  9.  Dorsal  view  of  a  small  specimen. 

10, 11.  Opposite  view  of  a  large  individual. 
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PLATE  XXXV. 

Nautilus  eleoans  Sowerly 1© 

Fig.  1.  Side  view  of  a  partly  exfoliated  specimen  (after  Meek). 

Helicocrras  parisnsb  White .• .      164 

Fig.  2.  Septmn  of  the  type,  XDagniiied. 

Nat.  Cat.  Mns.  Invert.  Foss.,  8638. 

3.  A  small  coiled  specimen  showing  the  form  of  the  earlier  TolatioiiB. 

Nat.  Mns.  Cat.  Invert.  Foss.,  22933. 

4.  Copy  of  White's  figure  of  the  type. 

HELICOCERASf  CORRUOATUM  n.  Sp ••.••....•        165 

Fig.  5.  Basal  view  of  the  type  specimen. 

Nat.  Mas.  Cat.  Invert.  Foss.,  22934. 
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PLATE  XXXVI. 

Bacuutbs  OBACILI8  Shumardf ••....•....•..••..      166 

Nat.  Mas.  Cat.  Invert.  Fobs.,  22935. 
Fig.  1.  A  long  fragment  showing  the  slender  form. 

2.  Septum  of  a  small  specimen,  magnified. 

3.  Fragment  of  a  large  example  showing  oonstriotions  and  andnlations 

of  the  surface  of  the  cast. 

Bacuutes  abpeb  Mortonf 167 

Fig.  4, 5.  Two  views  of  a  fragment  showing  the  character  of  the  nodes. 
Nat.  Mus.  Cat.  Invert.  Foss.,  22936. 

ACANTIIOCXRASf  KANABENSX  n.  Sp .---......        181 

Nat.  Mus.  Cat.  Invert.  Foss.,  22937. 
Fig.  6.  Side  view  of  specimen,  enlarged  two  diameters. 

7.  Peripheral  view  of  a  large  imperfect  specimen. 

8.  Septum  of  same,  enlarged. 
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PLATE  XXXVn. 

BucHiCERAS  8WAIX0VI  Bhnmard 168 

Fig.  1.  Side  view  of  large  speoimen  (after  White).    See  PL  xxxvin. 
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BucmcsRAS  SWALLOTI  Shnmard 168 

Nat.  MuB.  Cat.  Invert.  Fobs.,  22938. 
Fig.  1, 2.  Two  views  of  a  small  SDecimen. 

3.  Septum  of  another  example,  slightly  enlarged.    (See  PL  xzxtzi.) 
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PLATE  XXXIX. 

Placenticerab  placenta  Dekayf 168 

Nat.  Mns.  Cat.  Invert.  Fobs.,  22939. 
Fig.  1.  Septum  of  an  inner  volution  of  a  large  speoimen,  magnifiod. 
2, 3.  Two  views  of  a  small  nodose  specimen. 
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PLATE  XL. 

Prionoctclus  WYoanNGKNSis  Meek 171 

Fig.  1.  Peripheral  view  of  an  example  from  which  the  keel  has  been  moatly 
broken  away  (after  White). 

2.  Side  view  of  a  small  example  (after  White). 

3.  Side  view  of  a  fragment  showing  portions  of  two  volntions  (after 

White). 

4.  Septum  of  one  of  the  types. 

Nat.  Mus.  Cat.  Invert.  Foss.,  7729» 
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PLATE  XLL 

PRiONOCTCLUSf  iiACOHBi  Meek 113 

Nat.  Mai.  Cat.  Inyert.  Foes.,  22940. 
Fig.  1.  Side  view  of  a  omall  Bpeoimen,  enlarged  H  diameters.     The  draw- 
ing shows  too  great  a  conyezity. 

2.  Side  view  of  a  larger  fragment  showing  the  inner  TolntionBy  the  oei^ 

rate  keel,  and  nnnsnally  strong  nodes  near  the  periphery. 

3.  Septum  of  another  specimen  magnified. 
4, 6.  Two  views  of  the  type  (after  Meek). 
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PLATE  XLH. 

Prionotropis  woolgaiu  Mantell 174 

Fig.  ly  2.  Two  TiewB  of  a  small  8i>eciiiien  (after  Meek). 

3.  Peripheral  view  of  a  fragment  of  a  large  individaal  (after  Meek). 

4.  Septum  of  a  small  specimeoi  magnified  (after  Meek). 

PRIONOTROPIS  HYATTI  n.  sp X76 

Nat.  Mas.  Cat.  Invert.  Foss.,  22MI, 
Fig.  5, 6.  Two  views  of  a  specimen  of  average  size. 

7.  Side  view  of  a  smaller  example. 

8.  Septum  of  a  small  specimen,  magnified. 
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M0RTONICKRA8  8HO8HONEN8E  Meek 179 

Fig.  1, 2.  Two  TiewB  of  the  type  specimen  (after  Meek). 

PRIONOTBOPISf  LCEVIAKUS  White --..... 178 

Nat.  Mas.  Cat.  Invert.  Foss.,  8629. 
Fig.  8.  Portion  of  the  septum  of  the  type. 
4.  Side  view  of  the  type  (after  White). 
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PLATE  XLIV. 

MORTONICERASf  VERMUJOITENSB  M.  &  H .--.-.... 180 

Fig.  1.  Side  view  of  the  type  (ftfter  Meek). 

SCAPHITES  LARViEFORlflS  M.  A  H 182 

Fig.  2.  Side  view  of  the  type  specimen  (after  Meek). 

SCAPHITES  YRRMIFORMIS  M.  &  H 18 

I  Fig.  3.  Side  view  of  the  type  (after  Meek). 

SCAPHITBS  WARRBKlM.  &H 185 

Fig.  4.  Side  view  of  the  type  (after  Meek). 

5.  Side  view  of  a  specimen  referred  to  Scaphites  wyamingentU  (after 
Whitfield). 

6.  Side  view  of  another  example  (after  Whitfield). 

7.  Septum  of  a  large  specimen^  enlarged  (after  Whitfield). 

Scaphites  VKNTRIC08U8  M.  &H 186 

Fig.  8.  Septnm,  enlarged  (after  Meek). 

9.  Side  view  of  the  inner  volntions  (after  Meek). 

10.  Side  view  of  a  more  perfect  specimen  from  Cinnabar  mountaiiif 
Montana.    (See  PI.  xly). 

Nat.  Mns.  Cat  Invert.  Foss,  18817. 
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PLATE  XLV. 

SCAPHITES  VENTRIC08U8  M.  &   II 186 

Fig.  1.  Peripheral  yiew  of  large  speciraen  (after  Meek).    (See  PI.  xuv.) 

SCAPHITKS  MULLAKANU8  M.  &  H 187 

Fig.  2.  Septunii  enlarged  (after  Meek). 

3y  4.  Two  TiewB  of  the  type  (after  Meek). 
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